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Nghién ciru bao ché Pellet Meloxicam tac dung kéo dai bang ky thuat
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Tém tat

D3t van dé: Meloxicam la dwoc chat thudc nhdm chéng viém khéng steroid (NSAIDs) cé tac dung chéng
viém, gidm dau khd manh nhung cé nhiéu téc dung phu nhu gy viém loét dwdng tiéu hda. Pellet meloxicam
tac dung kéo dai cé nhiéu wu diém nhu gidm sé an thudc s dung trong ngay, gidi phéng thudc hang dinh
theo thoi gian tir d6 han ché t6i thiéu tac phu & dwong tiéu héa. Nghién clru dwoc tién hanh nhdm xdy dung
cbng thirc va quy trinh bao ché pellet meloxicam déng thoi ddnh gia cac dac tinh ly hoa cua pellet bao ché
duoc. Nguyén liéu va phwong phap nghién ciru: Meloxicam, HPMC E5, Ethyl cellulose da dwoc st dung
trong nghién cru. Pellet meloxicam dugc bao ché bang phuong phép bdi dan dugc chat 1&n pellet tro va tiép
tuc bao kéo dai bing Ethyl cellulose N7 (EC N7). K&t qua: Cong thirc pellet sir dung EC N7 vdi vai trd bao tac
dung kéo dai theo ddng hoc bac 0, cd hinh thirc déu dep, kich thuéc trong khodng 0,7 - 1 mm, ham lugng
duoc chat 2,38% + 0,11% (w/w) véi kha nang giai phéng duwoc chat theo md hinh ddng hoc bac 0. Két luén:
Nghién ctru d3 bao ché thanh céng pellet meloxicam tac dung kéo dai vai viéc irng dung kj thuat bao gdm giai
doan bdi dan dwoc chat 1én pellet tro va giai doan bao kéo dai bang ta dwoc kiém soét giai phong.

Tir khoa: Meloxicam, pellet, kj thudt bao.
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Abstract

Background: Meloxicam is a nonsteroidal anti-inflammatory drug (NSAID) with potent anti-inflammatory
and analgesic effects but is associated with various side effects such as inducing gastrointestinal ulcers.
Extended-release meloxicam pellets offer several advantages, including reducing the frequency of daily
medication intake and providing sustained drug release over time, thereby minimizing gastrointestinal side
effects. The study was conducted to formulate and develop the manufacturing process for meloxicam pellets,
while simultaneously evaluating the physicochemical properties of the formulated pellets. Materials and
methods: Meloxicam, HPMC E5, and Ethyl Cellulose N7 were used in the study. Meloxicam pellets were
formulated using the layering technique, initially depositing the drug onto inert pellets and subsequently
extending the coating with Ethyl Cellulose N7. Results: The pellet formula utilizes EC N7 with the role of
providing extended-release kinetics following zero-order kinetics. The pellets exhibit uniform and attractive
appearance, with dimensions ranging from 0.7 - 1 mm. The drug content is 2.38% * 0.11% (w/w),
demonstrating the ability to release the drug according to a zero-order kinetic model. Conclusions: The
study successfully formulated extended-release meloxicam pellets using a coating technique that involved
a gradual deposition phase of the drug onto inert pellets, followed by an extended coating phase using a
controlled-release excipient.
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1. DAT VAN BE

Bénh xuwong khdp 13 mot bénh phd bién vdi ty
|& mac twong d6i cao. Bénh ¢ anh hudng dén strc
khoe, gay bat tién trong sinh hoat clia bénh nhan. DU
d3 cé nhiéu loai thuéc mdi nhwng nhém thuéc chéng
viém phi steroid (NSAID) vin khong thé thiéu trong
phac d6 diéu trj vdi tac dung gidm dau, chdng viém.
Tuy nhién, céc thuéc trong nhém nay thuong gay ra
nhiéu tac dung khdng mong mudn trong dudng tiéu
hda, nguyén nhan cé lién quan dén tac dung trc ché
ca enzym COX-1 va COX-2 [1]. Chinh vi vay, viéc s
dung cadc NSAID thudc nhém rc ché chon loc COX-
2 dang ngay cang duoc quan tam. Trong nhém nay,
meloxicam [a mét NSAID duoc chirng minh bdi hoi
viém khép Canada 13 giam dang ké& tac dung phu
trong dudng tiéu hoa. Viéc bao ché dudi dang pellet
tac dung kéo dai gitp cai thién sinh kha dung cua
meloxicam, han ché tac dung phu trén dudng tiéu
hda, giam s6 [an dung thudc cla ngudi bénh, kiém
soat gidi phong dugc chat hon so véi ché pham
thong thuong

C6 nhidu phuong phap khac nhau dé bao ché
pellet nhu dun-tao cau, bdi déan, déng tu,... trong d6,
pellet bao ché bang phuong phép boi dan bang thiét
bi thich hgp c6 nhitng wu diém hon so véi phuong
phap dun tao cdu nhu déng nhat vé kich thuwdc va
tinh chat bé mat cao. Cac tinh chat nay rat thich hop
V@i céc pellet cé6 ham lvgng dugc chat nhé va sé bao
bang cac mang c6 chirc ndng khac nhau. Vivay day la
phuwong phap phu hop dé bao ché pellet Meloxicam
tac dung kéo dai

Hién nay, Meloxicam chd yéu sdn xuat cic dang
bao ché vién nén thdng thudng ma chuwa cd nhiéu
san pham san xuat thudc dang pellet tadc dung kéo
dai. Xuat phat tir thyc té nay, ching téi thuc hién dé
tai “Nghién ctru bao ché pellet chira meloxicam tdc
dung kéo dai” v&i muc tiéu:

1. X4y dwng cbéng thirc bao ché pellet meloxicam
béng ky thudt bao.

2. Bdnh gid mét sé ddc tinh cua pellet Meloxicam
tdc dung kéo dai.

2. D01 TUQNG VA PHUO'NG PHAP NGHIEN CU'U

2.1. Nguyén liéu

Meloxicam (Trung Quéc, ham lwong 99,9%),
Meloxicam chuan (S8 16 QT0890423 - ham lugng
99,7%, Vién Kiém nghiém thu6c thanh phé H6 Chi
Minh), HPMC E5 (Trung Qudc), EC N7 (Trung Qudc),
PVP K30 (Trung Qudc), Ethanol (Viét Nam). Pellet tro
duoc tai trg tir hang Colorcon (Anh).

2.2. Thiét bi

May khudy tlr MS7 (Hoa Ky), may do pH sension
PH3 HACH (Tay Ban Nha), can phan tich HR-250AZ
(Han Quéc), méy do quang phd UV-Vis JascoV-530
(Nhat), N6i bao truyén théng BY 500 (Trung Quéc),
may do dd hoa tan UDT-804 (Dirc), mdy khudy tir gia
nhiét AccuPlate (My) va mot sd dung cuy, thiét bi bao
ché, phan tich khac, ...

2.3. Phuwong phap nghién ctru

Bao ché pellet meloxicam:

Bao ché pellet meloxicam theo phuong phap boi
dan véi cac thanh phan nhu trong bang 1:

Bang 1. Thanh phan cla cac cdng thirc chira pellet meloxicam

Cong thurc F1 F2 F3

Loai pellet tro (um) 710 - 850 710 - 850 710 - 850
Khéi lwgng pellet bao 20g 20g 20g
Meloxicam 3g 3g 3g

PVP K30 2,1g 2,1¢g 2,1g
Talc 0,6g 0,6g 0,6g
NaLS 0,6g 0,6g 0,6g
Ethanol 90° 200 ml 100 ml -

Nuwéc cat - 100 ml 200 ml

Chudn bj dich béi dén: Phan tan PVP K30, Talc, NaLS vao dung méi twong tng (bang 1) va khudy tir & 4000
vong/phut dén khi thu dwoc dung dich ddng nhat. Thém meloxicam vao dung dich d3 chuin bj va tiép tuc
khudy & 2000 vong/phtt cho dén khi tao dung dich d6ng nhat. Dich bdi phai duwoc khuay tron déu bang may
khudy tir trong sudt quad trinh boi dan, d& ddm bao dwoc chat phan b6 déu trong sudt qua trinh boi.

Tién hanh bdi dén: Qua trinh bdi dan duoc thyc hién trén ndi bao truyén théng dugc cai tién vdi cac
théng s6 cla qua trinh bdi dan bao gdm: Nhiét d6 khi vao: 70°C; Dudng kinh voi phun: 1,2 mm; T6c d6 phun
dich: 1,0 ml/phut; sau khi hét dich say pellet tiép trong 15 phut.
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Bao tac dung kéo dai ddi véi pellet meloxicam:

Pellet sau khi b6i dugce chat duoc tiép tuc bao kéo dai vai EC. Thanh phan dich bao dugc trinh bay trong

bang 2:
Bang 2. Thanh phan dich bao kéo dai

Thanh phan F4 F5 F6
EC 34¢g 3,4g 34g
Talc 15¢ 15¢g 15¢g
TiO, - 0,495 g 0,495 g
HPMC E5 0,945g 0,945 g 0,945 g
PEG 400 0,25g 0,25g -
Triethyl citrat - - 0,25¢g
H,O vd vd vd
Ethanol 90° 80 ml 80 ml 80 ml

Chudn bj dich bao: Phan tan EC, TiO,, chat héa
déo vao ethanol. Khudy tir & t6c dd 4000 vong/
phut cho dén khi dwoc phan tdn hoan toan. Hoa tan
HPMC E5 trong mot lugng nudc vira dd sau dé cho
vao hdn dich bao. Loc qua rdy 125 pm. Dich bao phai
duogc khudy trén déu trong sudt qua trinh bao, dé
dam bao hdn dich bao déng déu trong sudt qua trinh
bao kéo dai.

Tién hanh bao mang: Qua trinh bao kéo dai duoc
thuc hién trén nodi bao truyén théng duoc cai tién
V@i cac thdng sé cla qud trinh bao mang bao gbém:
Nhiét dé khi vao: 70°C; buwong kinh voi phun: 1,2
mm; T6c dé phun dich: 1,0 ml/phut, sau khi hét dich
bao tiép tuc sdy pellet trong 15 phut. Pellet sau khi
bao xong duoc dung trong lo thay tinh kin, t6i mau,
c6 hat 8m bdo quan nhiét dé phong.

Phwong phap danh gid moét s6 dic tinh cia
pellet meloxicam:

Xdy dwng dwong chudén biéu dién sw phu thudc
gitra d6 hép thu va néng dé cta dung dich meloxicam:

Pha dung dich meloxicam véi cac néng do 2, 4,
6, 8, 10, 12 pg/ml trong dung dich dém phosphat
pH 7,4. Do mat d6é quang cla cac dung dich tai budc
séng hap thu cuc dai 278nm. Xay dwng dudng tuyén
tinh biéu thi méi lién quan giita mat d6 quang va
néng dd meloxicam.

Dinh lvong meloxicam trong pellet

Lay mot lwong pellet va tién hanh nghién min,
sau d6 18y mot lvgng bot cé chira meloxicam tuong
ng la 7,5 mg cho vao binh dinh md&c 100 ml. Thém
vao binh dinh mirc khodng 75 ml dung dich dém
phosphat pH 7,4, sau dé tién hanh siéu am trong
vong 15 phut. Tiép tuc cho dung dich dém phosphat
pH 7,4 cho t&i vach 100 ml, tién hanh loc, pha lodng
10 1an bang dung dich dém phosphat pH 7,4. Tién
hanh quét phd hap thu cuc dai tir budc séng 400

nm dén 200 nm. T&¥ phuong trinh dwdng chuan biéu
dién sw phu thudc gitta dd hap thu (A) va nong do
(C) cta dung dich meloxicam chuan, xac dinh nong
do meloxicam.

Khé nédng gidi phéng duoc chét tir pellet
meloxicam tdc dung kéo dai

Cac mau chira luvong pellet tuwong ¢ng khoang
7,5 mg meloxicam dwoc déng vao nang s 0 str dung
trong thi nghiém giai phéng duwoc chat. Thi nghiém
dugc tién hanh trén thiét bj hoa tan kiéu gid quay;
tdc d6 quay 50 vong/phut; nhiét dd méi trudng hoa
tan la 37 = 0,5°C, moi trwong thlr hoa tan la dém
phosphat pH 7,4

Tién hanh ldy mau tai thoi diém 2 gio, 4 gio,
6 gid va 8 gi bang cach hat chinh xac 10 ml mai
truong hoa tan. Loc va pha lodng dich loc véi dung
dich dém phosphat pH 7,4 va quét phé hap thu cuc
dai va xac dinh ham lugng meloxicam gidi phdong
tirng thoi diém.

Bang 3. Yéu cau nham xay duwng mo hinh giai

phéng duwoc chat theo dong hoc bac 0

% giai phéng dugc chat sau 2 gioy 15 -25%
% giai phong dugc chat sau 4 gidy 35-45%
% gidi phong duoc chat sau 6 gidy 55-65%
% giai phéng dugc chat sau 8 gioy 75 - 100%

M6 hinh déng hoc gidi phéng duwoc chdt

D{ liéu gidi phdng dwoc chat dwoc duwa vao cac
mo hinh todn hoc khac nhau nham lam r& hon co ché
giadi phong dwoc chat. Hé s6 AIC (Akaike information
criterion) cling dwoc s dung dé lya chon mé hinh
gidi phdng phu hop [2]. V&i cing mot tap dit liéu giai
phdng, mé hinh cé gid tri AIC nho nhat dugc xem
I3 md hinh phu hgp nhat. AIC duoc tinh theo cong
thire sau:
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AIC=n x In(WSSR) + 2 x p

Trong d6: n: S6 diém di liéu giai phdng; p: S6
tham s cta md hinh; WSSR: Téng binh phuong
phan du cé trong sé.

Hé s6 AIC duoc sir dung dé kiém tra kha nang
ap dung ctia cdc mo hinh gidi phdng. Céc gia tri AIC
va cac hé s6 khac nhu k, n,... trong cdc mé hinh nay
duwoc tinh todn dua vao phan mém Splus 8.0 dé mé
hinh héa va so sanh cac dit kién hoa tan.

Ddnh gid tuong tdc gitka dugc chét va td duoc:

Nghién ctru twong tac duwoc chat va td duwoc bang
phé hdng ngoai dwoc ghi trén mdy do héng ngoai
bién d6i véi dai budc séng 4000 - 500cm™. Cac mau
lan luvot (duwoc chat, ta duwoc, hon hop vat ly, pellet
bao ché) duoc nghién min, tron mau that dong déu
vGi KBr theo ti 1é tuwong (rng roi ép thanh cac vién
mong hau nhu trong sudt. Sau do, vién mong duoc
dwa vao may do phé hong ngoai.

Ddnh gid hinh thdi cdu truc pellet:

C4u truc bé mat cua pellet duwoc quan sat thong
qua hinh anh dwoc chup bai kinh hién vi dién tl
quét (SEM). Trudce khi do, tién hanh phu [én bé mat
pellet [&p mong chat din dién nhu Platin. Roi diéu
chinh vi trwong, tiéu cy thich hop dé quan sat mau
bang kinh hién vi dién t&r quét Hitachi S-4800 (Nhat).

3. KET QUA NGHIEN cUU

3.1. Phwong trinh duwéng tuyén tinh cla néng
do meloxicam va mat d6é quang

Tién hanh xay dwng phuong trinh duwong chuin
thé hién sy phu thudc giita d6 hap thu va ndéng d6
cta dung dich meloxicam chu3n (v&i ddy ndng do tir
2 - 14 pg/ml) thu dugc phuong trinh y = 0,0579x +
0,002.
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Nhén xét: Hé sd hdi quy tuyén tinh thu
dugc R? = 09995 ching td cd sy tuong
quan tuyén tinh gitta mat dd quang va néng
dé. Khoang tuyén tinh nay phu hop dé xdac
dinh ham luvong meloxicam trong cac mau thtr.

3.2. Xay dwng cdng thirc bao ché pellet
meloxicam

Ham lwong dwoc chét trong pellet:

Tién hanh phun dugc chat [én pellet tro & cdng
thirc khac nhau F1, F2, F3 cho thay & cong thirc F2,
F3 thei gian phun dich kéo dai. & cong thirc F3 (100%
dung méi la nuéc) hoac cong thire F2 (50% dung moi
la nudc) thi cdc mau pellet bi dinh cuc lai thanh khéi,
nguyén nhan do nhiét dé sdy pellet khodng 70-80°C
khéng dd lam nudc bay hoi nén céc pellet nhan ¢ xu
hwéng dinh nhau do chua kip khé, ngoai ra dau sing
phun ciing bj tit trong qua trinh phun. Do dé nghién
ciru quyét dinh sr dung ethanol lam dung méi trong
qua trinh phun dwoc chat. Viéc st dung ethanol lam
dung mdi gitp cho thai gian phun dich ngan hon,
khoang 200 phut cho mbi mé.

Mau pellet bao dugc chat véi meloxicam sau
khi phun dich nhan trong 200 phut thi 1dy mau dinh
lwvgng dé xac dinh ham lwgng meloxicam trong
pellet. K&t qua ham lvgng meloxicam trong pellet |3
23,22 + 2,22 mg/1g pellet. Piéu nay tuong rng vdi
viéc tang khéi lugng pellet 1én 2,32% sau qua trinh
bao duworc chat.

3.3. Panh gid lwa chon cong thirc bao kéo dai

Pellet sau khi bao kéo dai & cac cong thirc F4, F5,
F6 duwoc déng nang sd 0 v&i ham luvgng duoc chat
khoang 7,5 mg meloxicam/ nang. Tién hanh thir hoa
tan pellet bao kéo dai & cac cong thirc F4, F5, F6, két
qua thu dugc dugc trinh bay trong hinh bén dudi
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Hinh 1. K&t qua db thi gidi phdng hoa tan
Céc cong thirc F4, F5, F6 cho db thj gidi phong hoa tan kéo dai. Cong thirc F6 st dung Triethyl citrat Iam
chat 6n dinh cho két qua giai phéng hoa tan hing dinh theo thoi gian.
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Pong hoc gidi phong dwoc chat

Bang 4. M6 hinh déng hoc giai phong tir dit liéu dod hoa tan cla pellet chira meloxicam

M0 hinh Phwong trinh sau khi khép n Phuwong sai P AIC
5 Q, = 1,05+9,74*t ,
BacO Bac ty do 2 4 0,66 2 0,67
. . Q=-39,67 + 41,16*tY/? ;
Higuchi Bac tu do 2 4 2,89 2 12,49
— * _ a0,15%t
Bac1 Q =1007 (1 -e*™) 4 6,712 1 17,22
Bactw do3
= * — -0,073*tr1,43
Weibull Q=100"(1-e ) 4 2,812 2 12,26
Bactw do 2

Trong d6, n la sé diém di¥ liéu gidi phdng va p I s6 tham s6 mé hinh.

3.4. Danh gia moét sé tinh chat cta pellet meloxicam

Dinh lwgng:

Tién hanh dinh lwvgng thu dugc ham lwgng meloxicam so vdi tong khéi lwong 12 2,38% + 0,11% (w/w).

DPdnh gid twong tdc giika dugc chdt va ta dugec:

Tién hanh dénh gia twong tac ly hda théng qua phd héng ngoai, két qua thu dugc & hinh 2.

pellet MLX

ECT

Meloxicam

HHWL

pellet tror

(]

@
T PR v v e b v b v W

4000 3500 3000 2500

2000 1500 1000 500

S6 song (cm™)

Hinh 2. Ph& hong ngoai clia Meloxicam, EC, hdn hop vat ly (HHVL)

pellet tro’ va pellet Meloxicam

Nhan xét: dwa vao hinh trén cho thiy sé séng dac
trung cla meloxicam la 3290 cm™ (N-H amin), 1611
cm™ (C=N), 1168 cm™ (S=0). S6 sdng dac trwng cdia EC
133487 cm™ (OH), 2977 cm™ va 2876 cm™ (C-H). Pellet
tro (nhan dudng) cé s séng dac trung la 3387 cm™
(OH), 2937 cm™ (CH), 1068 cm™ (C-O ether). So sanh
vdi phd hdng ngoai clia dwoc chat va EC, pellet tro thi

mau san pham c6 déu cé cac pic dic treng trén. So
sanh ph6é hong ngoai cla pellet meloxicam v&i HHVL
thi kha twong déng chirng td khdng cé su anh hwéng
dang k& cla cac yéu t6 trong qua trinh bao ché pellet.

Xdc dinh hinh thdi va ddt tinh bé mdt cda pellet:

Hinh thai va déc tinh bé mat cla pellet sau khi boi
dan va sau khi bao mang dugc quan sat bdi SEM. Két
qua thu dugc & hinh 6
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Hinh 3. Hinh anh chup SEM pellet Meloxicam
[A] sau khi bbi dwoc chat, [B] sau khi bao kéo dai
Nhén xét: Cac pellet sau khi bdi dan dugc chat cé dang gan nhu hinh cau, bé mat kha thé rap, dwoc chat
phan bd kha déng déu trén pellet, khdng cé tinh trang nit vién. Trong khi do, cac pellet sau khi bao kéo dai
c6 dang cau nhiéu hon va bé mat nhdn hon, khong cé tinh trang thling mang bao.

4. BAN LUAN

EC N7 la polyme khong tan trong nudc dong vai
tro chinh trong viéc tao |&p mang bao khdéng tan
nham muc dich kéo dai thai gian giai phdng thudc va
kiém soat qua trinh gidi phéng thudc hang dinh [3] .
Chinh vi vay dé tai lva chon EC N7 lam polymer tac
dung kéo dai dé bao géi dwoc chat Meloxicam.

Triethyl citrat 13 chat 6n dinh cé dic tinh khéng
tan trong nwdc nén khi s&r dung Triethyl citrat thay
thé& PEG 400 thi véi ban chat so nudc gép phan tang
can tré nudc khuéch tan qua lai hai bén mang bao.
Didu nay gilp kiém soat qua trinh giadi phéng dugc
chat meloxicam tét hon khi s&t dung PEG 400 lam
chat 6n dinh. K&t qua nay twong tu véi nghién ctu
cla Zhu va cdng su khi s&r dung Triethyl citrat lam
chat 6n dinh trong bao kiém soat giai phdng [4].

Ngoai ra, khi danh gia mé hinh dong hoc giai
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phong dua vao két qua dd hoa tan thi mé hinh dong
hoc bac 0 mé td chinh xdc nhat vdi gid tri AIC thu
dugc nhd nhat. M6 hinh dong hoc bac 0 gidp giai
kiém sodt qud trinh giai phdng thudc vai téc do giai
phéng thudc hang dinh theo thoi gian tai vj tri tac
doéng nghia 1a cé bao nhiéu lugng thuéc da duoc
thai trir thi sé c6 bay nhiéu lugng thubc tuwong tng
duoc giai phong ra tir dang bao ché nham 6n dinh
néng dd thudc theo thdi gian. K&t qua nay tuong tu
v&i nghién ctru clia Sandeep va céng sy khi si dung
Triethyl citrat lam chat 6n dinh trong bao kiém soat
giai phéng [5].

Phan tich phd hdng ngoai cia cdc mau cho thay
phé cla pellet meloxicam bao gdbm cac dinh dic
trwng cta meloxicam nhu 3290 cm™ (N-H amin),
1611 cm™ (C=N), 1168 cm™ (S=0) va céc dinh dac
trung cta EC 3487 cm™ (OH), 2977 cm™ va 2876 cm™*
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(C-H) va pellet tro (nhan duwong) nhu 3387 cm™ (OH),
2937 cm™ (CH), 1068 cm™ (C-O ether). K&t qua nay
twong tu véi nghién clru clia Todoran va cong su [6].

Hinh thai pellet sau khi bao mang thi cadu déu
hon, khong cé tinh trang thing mang bao khac véi
trude khi bao mang 13 bé mat thé rap, cd cac tinh
thé Meloxicam bdm vao bén ngoai. San pham pellet
cla d@ tai tao ra buwdc dau d3 ddp rng véi tiéu chuan
chat lvgng can thiét dé cé tiém nang &ng dung trong
san xuat.

5. KET LUAN
D3 bao ché duoc pellet meloxicam bang phuong

phap boi dan va bao mang bang EC N7 tac dung kéo
dai. Pellet thu dwoc cé hinh dang cau déu, khdng cé
nirt bé mat mang bao, ham lugng meloxicam so vdi
téng khéi lwong 13 2,38% + 0,11% (w/w), thir hoa
tan trong diéu kién mdi trwong dém pH 7,4 thi giai
phdéng dugc chat kéo dai theo mé hinh déng hoc bac
0. Nhu vay, vdi viéc ing dung ky thuat bao mang
pellet da gép phan cai thién sinh kha dung in vitro
cGia meloxicam, tranh tac dong ctia meloxicam trén
duwong tiéu hoa. Day la mot giai phap mang tinh kha
thi cao trong viéc nang cip quy md dé cé thé tng
dung trong san xuat dugc pham trong cac nghién
clru tiép theo.
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