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Tom tat

Pit van dé: Salbutamol 12 thudc chi van c6 tinh dic hiéu cao trén thu thé beta 2 adrenergic
¢6 hiéu qua cao trong diéu tri hen suyén cip va man tinh. Salbutamol ¢6 thdi gian béan thai
ngén, nén bénh nhan phai ding thudc 4 1in trong ngay. Vién salbutamol phong thich kéo dai
gitip ning cao hiéu qua diéu tri bénh hen suyén. Muyc tiéu cia nghién ciru ndy 14 ché tao vién
‘bao phim Salbutamol 4 mg phéng thich kéo dai (PTKD) c6 tac dung trong 12 gio. P6i tweng
va phuwong phap nghlen ciru: Vién salbutamol duge didu ché bang phuong phép xat hat udt
gdm cac thanh phan Salbutamol sulfat, kali clorid, lactose va polyvinyl pyrrolidon. Vién
nhan dugc bao véi hdn hop ethyl cellulose va hydroxylpropyl methyl cellulose dé kiém soat
tdc do phdng thich salbutamol, Két qua: ba thiét ké dugc 3 cong thirc vién nhén, cac vién
nhén déd dugc bao voi céc ti 1€ khac nhau dé kiém soat tbc d6 phong thich salbutamol. Vién
nhan chtta 68 mg kali clorid v6i mang bao ¢6 ti 16 6% c6 d6 phong thich in vitro twong duwong
thubc ddi chiéu (Ventolin CR). Su phong thich salbutamol tir vién nghién ctru phu hgp véi
dong hoc bac 0. Salbutamol dugc phéng thich ra khoi vién nho vao mang bao c6 cac kénh
khuéch tan tao ra khi vién tiép xtic v6i moi truong thir. Két luan ba ung dung k¥ thudt bao
phim v6i chit bao gdbm hdn hop EC va HPMC dé thiét ké vién Salbutamol 4 mg phong thich
kéo dai c6 tdc dd phong thich twong duong v6i san pham Ventolin CR 4 mg. San phém sin
sang dé dugc danh gia d6 én dinh va tuong duong sinh hoc.

Asbtract
FOMULATION OF SALBUTAMOL SUSTAINED RELEASE TABLET

Le Hau, Le Thi Thu Van, Nguyen Van Quy, Phung Chat

Backgrou;ld: Salbutamol, a highly selective beta 2 adrenoceptor agonist with bronchodilating |
property, is widely used for the management of chronic and acute asthma. The biological half
life of drug is about 4.5 hour, hence salbutamol is given orally four times daily to maintain a
therapeutic blood level. The aim of recent study was to formulate film coated sustained release -
tablet for 12-hour duratidn of action. Materials and methods: The core tablet containing
. salbutamol sulphate, potassium chloride and lactose were prepared using wet granulation
- process. The resultant tablets were coated with mixtures of ethyl cellulose and hydroxylpropyl
methy! cellulose to control the release of salbutamol. Results: Three formulations of the core
were chosen to fabricate salbutamol tablets and the core tablets were coated with polymer at
various ratio to core weight to control the drug release. It was found that the core containing
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68 mg of potassium chloride and 6 % (W/W) of polymer possessed the drug release similar to
that of reference product (Ventolin CR). The drug release kinetic of the experimental product
was best fit to zero order. Active ingredient was released out of the coated tablet through pores
formed by disolving of hydrophyllic one in mixture of polymer in contact with medium.
Conclusion: The mixture of ethyl cellulose and hydroxylpropyl methyl cellulose could be
used as coating to control the release of salbutamol. The dissolution of resultant coated tablet
was similar to that of Ventolin CR 4 mg. The products were ready to be assessed further by

conducting stability testing and bioequivalence evaluation in human volunteers.

1. PAT VAN DE :

Salbutamol 1a thudc chu vén c6 tinh dic
hiéu cao trén thu thé beta 2 adrenergic. O liéu
diéu tri thudc tac dong chi yéu trén thy thé
beta 2 adrenergic & co tron phé quan, nhung
tac dong rét it hodc hiu nhu khong tac dong
trén thy thé beta 1 adrenergic & tim. Do tac
dong chon loc nay, salbutamol c6 hiéu qua va
tinh an toan cao khi ding didu tri hen suyén
cép va man tinh. Salbutamol duoc chi dinh
diéu tri cac dang tic nghén dudng hd hip cé
héi phuc bao gdm hen phé quéan, viém phé
quan man tinh va khi phé thing. Cac bénh
nay ludn doi hoi phai c6 sy kiém sodt chit che,
hop li méi dam bao an toan cho bénh nhéan.
Pa sb bénh nhan méic phai bénh 1y v& hen
suyén ludn ludn cin mot ché do diéu tri duy
tri dai ngdy. Do d6 bénh nhén phai ding thudc
thuong xuyén, ding gioy & duy tri duge ndng
d6 thudc 6n dinh trong méu thi méi duy tri
hiéu qua trj liéu. Salbutamol c6 thoi gian ban
thai khoang 4.5 gid, nén bénh nhan phai ding
thudc 4 14n trong ngdy. Do s6 1dn ding thube
ndy, nhidu bénh nhan da khong tuin tha din
dén hiéu qua diéu tri ciia thudc khong cao; dic
biét la dé t4i lai cac con suyén vé dém.

D3 c6 nhidu nghién ctru ché tao cac dang
thuée phéng thich kéo dai, véi nhidu k§ thuat
khéc nhau dé kiém soat tbc d6 phéng thich
salbutamol tir dang thudc. Céac dang thudc c6
cAu triic khung matrix d4 dugc ché tao vai cac
polymer than nuéc nhu hydroxylpropyl methyl
cellulose (HPMC) [2]. C4c dang vién bao hoic
vi nang da dugc ché tao véi cac c¢hit bao khong

tan trong nudc nhur ethyl cellulose (EC) [7], sap

ong hodc sap carnauba [3]. Cong nghé bao vi

hat dd dugc ung dung dé bao vi hat salbutamol

phéng thich kéo dai (PTKD) véi chét bao

Eudragit RS30D [1]. Prabakaran va cng su.
d3 nghién ciu ché tao dang thubc dung ap

sudt thdm thdu dé kiém sodt tdc do6 phéng

thich hoat chit tir vién chira theophyllin va

salbutamol ciing mét lic, dé c6 thé uimg dung
trong didu tri hen suy&n phdi hop thubc [5].

K§ thust ché tao vién PTKD chira salbutamol

bing phuong phap bao dép ciing duoc Sirkia .
va cong su nghién ctru [4].

Muc tiéu ctia nghién ciru nay la ché tao
vién bao phim Salbutamol 4 mg PTKD cé
tac dung trong 12 gid, san phdm dat @6 hoa
tan twong dwong vién Ventolin CR (Glaxo
SmithKline, S.P.A- Italia).

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU .

2.1. Nghién ciru xay dung cong thire vién
nhéin N

Vién salbutamol dugc didu ché b%mg
phuong phép x4t hat u6t: Salbutamol sulfat,
kali clorid, lactose va polyvinyl pyrrolidon.
duoc tron déu trong méay tron l4p phuong;
hdn hop sau d6 dwgc xét hat bang hdn hop
cdn-nudce; thém ta duge tron va dap vién kich
thuéc 5 mm, khéi luong 138-140 mg.

2.2. Nghién citu bao phim phéng thich
kéo dai L - '

Céc vién nhén s& dugc bao dé 1am cham tc -
d6 phong thich thubc véi dich bao gém hén
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hop ethyl cellulose — hydroxylpropyl methyl
cellulose véi cac ti 1€ 5 %, 6% va 7% so voi
khéi luong vién nhan.

. 2.3. Phlro’ng phap thu’ d9 phéng thich
hoat chit

Cac vién thir nghlem va vién déi chleu
duogc thir do phong thich hoat chét bang thiét
bi canh khuéy, téc do quay cua canh khuéy 50
vong/phit; méi truong thir 1a 500 ml nude cit
duoc duy tri & nhiét d§ 37 + 0.5 °C. Miu thur
dugc 14y vao céc thoi diém 2,4, 6,8, 10 va
12 gio. Luong salbutamol’ phong thich duoc
xé4c dinh bang phuong phap sac ky long hleu
nang cao. "

Hé s f, duoc tmg dung dé so sénh do phong
thich hoat chét ctia thudc thir nghiém va thude
abi chleu [6], va duoc tinh theo cong thite:

f, =50 xIg{[ 1+1.x 3 (Rt~ Tt)T°° x 100}
, St

S

(n: 56 diém ldy mdu; Rt: trung binh phan
tréim hoat chdt phong thich tir thude doi chiéu
tai thoi diém t; Tt: trung binh phan tram hoat
chat phong thich tir thudc thir tai thoi diém t:
t: thoi diém ldy mdu).

Do phong thich hoat chét giita thuoc d6i
chiéu va thuéc thir nghiém dugc xem la twong
tu khi f, dat gia tri 16n hoac bang 50.

2.4. Xay dung phwong phap dinh hrgng

‘Phuong phéap sic ky léng hiéu ning
cao (HPLC) dugc dung dé dinh luong
salbutamol vdi céc didu kién nhu sau: Cot
phéan ti(\:h C18 (250 x 4.6ﬂm, Smm), pha
dong gém hdn hop natri hexansulfonat -

methanol (6:4), thé tich tiém miu 100ml, -

toc @5 dong 1 ml/phut, phat hién bing
detector quang phd tir ngoai & budc song
276 nm. Quy trinh dinh lugng d3 duoc
thdm dinh diy du vé tinh twong thich
hé théng, tinh dic hiéu, dd dung, do
chinh xac dé c6. thé ap dung dinh luong

salbutamol trong ché phdm va luong

salbutamol giai phong trong thir nghiém
phéng thich hoat chit.

3. KET QUA
 3.1. Nghién ciru xay dung cong thirc vién
nhén
- Quacéc nghién ctru sang loc, ba cong thirc vién
nhan dugc thiét ké nhw trinh bay trong bang 1.
Bang 1: Cac cong thirc vién nhan trong
nghién ctru sang loc
Thanh phan (mg) | VN1 | VN2
~ Salbutamol sulfat (mg) | 4.8 4.8
Kall clorid (mg) 68 58 44

Lactose (mg) | 62 72 86

VN3
4.8

PVP (mg) 2 2 2
Mg stearat (mg) | 14 | 1.4 1.4
- Téng cong (mg) | 138.2 | 138.2 | 138.2

Trong thanh phin d4 chon, kali clorid déng
vai tro ta dugc tao ap suét thAm thiu, lactose
c vai trd ta dubc don. Luong kali clorid tro’ng
cong thuc duogc thay déi ¢ cac mirc 68 mg, 58
mg va 44 mg (twong mg v6i cic cong thire
duoc ky hiéu 1a VN1, VN2 va VN3). Véi cac
diéu kién da chon, céac cong thirc déu cho v i€n
dat yéu ciu nhu du kién, cac thong 50 ky thuat
cua vién dugc trinh bay trong bang 2.

Bang 2: Cac thong s6 k§ thudt cla
vién nhan salbutamol

Théng s6 VNI | VN2 | VN3
D6 cimg. o : |
(Newton) 93.8 | 1002 | 87.6
Do mai mon (%) | 0.15 | 0.11 | 0.08 -
Thoi gian i (phut)| 5 6 | 6
Khotluong vien | 45 | 1394 | 138.5
(mg) _
Ham luong trung | 5 oo) | 4 015 | 3.991
_binh (mg) o : ,
D6 dong déu ham Dat Pat | Dat
lugng I

Vi tinh chét co 1y da dat duge, cac vién
nhén c6 thé dugc tng dung vao giai'doan
nghién ctru bao phim phéng thich kéo dai.
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3.2. Nghién ciru bao phlm phong thich
kéo dai

Dé kiém soét tdc do phéng thich salbutamol
tir vién nhan, cong thirc dlCh bao phlm duoc
thiét ké c6 tong lugng chat rén 1 5%, gdm céc
thanh phan sau:

Ethyl cellulg)se ’,3.00 %

Hydroxylpropyl méthyl cellulosé 1.35%

PEG 6000 . ' 0.65 %

Con 96%: viada - +100:00 %

Cac vién nhan VNl VN2 va VN3 duoc
bao véi cac tile 5 %, 6 % va 7 % so véi khdi
luong vién nhan.

Thtr nghiém do phong thich hoat chat
cho thiy mang bao c6 tac dung kiém soat
toe do phong thich salbutamol 3 rét. Téc
a6 phong thich dugc chét ti le nghlch v6i
do day mang bao.

Két qua tinh todn hé ) f, cho thay co
4 san phim VN1-6%, VNI- 7% VN3-6%
va VN3-7% c6 hé sb f, so v6i do phong

thich cda vién Ventolin -dat hon 50. Trong
d6 cong thirc vién nhin VN1 (chira 68 mg
kali clorid) véi ti 18 chit bao 14 6% dat
hé sb f, cao nhét 1én dén 83.34 (bang 3).
Thtr nghiém d6 phong thich hoat chat cua
san pham nay cho thdy dd thi 'phc')hg thich
salbutamol tir vién thir nghiém gin nhu
tring khit v6i do thi phong thich cia vién
Ventolin CR (hlnh 3) |
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Hinh 2. Pé thi phong thich hoat chdt ciia cdc
mdu vién nghién ciru.

Bang 3: H¢ so f, cta cac san pham nghién ctru so véi vién Ventolin CR 4 mg.

VNI- |
7%

VNI-
6%

VNI-
5%

VN2-
5%

VNS.': VNS"
6% | 1%

- VN3-
5%

VN2-
6%

VN2-
%

83.84 | 5335 | 49.08

£, | 4109

4820 | 3998 | 25.94 | 7388 | 60.08

% salbutamol
phong thich
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- - - Ventolin CR

Hinh 3: D6 thi phéng thiéh Sabué‘amb} tie
"Vién nhdn VNI véi 1i I¢ 16p bao 6% 50 Vi
vién Ventolin CR 4mg

Phan tich dong hoc phc’)ng;-thich‘cho thdy
salbutamol dugc phong thich tir vién tudn theo
dong hoc bac 0, ti 1& phin tram -salbutamol
phong thich (Q) theo thoi gian (t) duge xac

~ dinh boi phuong trinh Q=6,2438t + 0,9518

v6i R*=0,996. Hinh chup qua kinh hién vi
dién tir quét (Scaner Electric Microscope -
SEM) & do phong dai 10.000 14n cho thiy
trude khi thir 4o phong thich vién cé mang
bao kha nhén, sau khi thir ¢6 phong thich
hoat chét trén méang bao da hinh thanh cc
kénh khuéch tan gitp dugc chit phong thich
khoi moi truong. -
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: =3
X10,000 Wi

(a)

Hinh 4. Anh chup bé mdt vién Salbutamol

® ‘
PTKD. (a): trudc khi thir 3o phong thich hoat

chdt (x10.000) ; (b): sau khi thir dj phong thich hoat chdt (x10.000).

4. BAN LUAN

Dang thudc phong thich duoc chét theo
_ ddng hoc bac 0 dugc ché tao bing cach bao
vién nén bing mt mang ban thim va sau d6.
duc mot 18 ¢6 kich thude x4c dinh trén mang
bao bang tia laser da duoc tmg dung véi mot
s6 thudc chira cac duoc chit nhu nifedipine

(Adalat LP), salbutamol (Ventolin CR). Téc 4
phoéng thich thude ra khoi vién duge kiém soat:

bang chét tao 4p sudt bén trong va kich thudc
16 phén phéi thube. Cong nghé duc 18 véi tia
laser kho thuc hién va can c6 thiét bi chuyén
dung. Phuong phép st dung mang bao phéi
hop giita polymer khong tan trong nuéc va
polymer tan dugc trong nude d3 duoc nghién
ctru dé tao mang bao kidm soat tbc d6 phong
thich thuc. Khi tiép xtc véi mdi truomg dich
tiéu hoa, phin than nudc s& hoa tan nhanh
chéng dé lai cac 15 trén mang bao dé cho dwoc
chét khuéch tan ra. Trong nghién clru ndy, su
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phéng thich salbutamol dugc diéu chinh bing
lwong chit tao 4p suét thim thiu (kali clorid)
va ti 16 mang bao. Két qua thir nghiém hoa tan
d4 chimg t6 vién nén chira 68 mg va mang bao
(phéi hop giita EC va HPMC) véi ti 1& 6% trén
khdi lugng vién c6 thé cho san phdm phong
thich salbutamol theo dong hoc bac 0.

5. KET LUAN
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chit bao gdm hdn hop EC va HPMC c6 thé -
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