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Summary

This study aimed to prepare sustained-release tablets of 120 mg verapamil hydrochloride, which
had a drug release profile meeting the requirement of the dissolution test in USP 42. The tablets
were prepared by the wet granulation method, and the sustained-release matrix was formed using
HPMC and sodium alginate. Various types and concentrations of HPMC were studied for the effect
on drug release. Different concentrations of sodium alginate, PVP K30, and Avicel PH101 were also
investigated. The results showed that the high molecular weight and high viscosity grade of HPMC
made a more retarded drug release profile. Adding sodium alginate also reduced the dissolution rate
of the drug. Sodium alginate is insoluble and does not swell at a low pH medium, therefore limiting
the penetration of the water into the core. As a result, it reduced the dissolution and diffusion of the
drug in the first hour. For the next 7 hours, sodium alginate slowly swelled and dissolved in pH 6.8
medium, thus contributing to drug release control. Avicel PH101 was used in different amounts,
which increased the amount of drug release at 5 and 8 hours. Because of many micro-capillary
channels in Avicel's structure, water can deeply penetrate the tablets’ core, therefore increasing the
amount of drug released. The preliminary formula was found out and had a release profile meeting
the requirement of the USP 42.
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Dit van dé

Verapamil hydroclorid la thuéc chen kénh
calci, dwoc dung dé diéu tri dau thét nguc, tang
huyét ap va rdi loan nhip tim. Verapamil duwoc
hdp thu hoan toan qua duwdng tiéu hoa, tuy
nhién, sinh kha dung chi khodng 20 % do
chuyén héa budc dau qua gan . Dwoc chat co
thdi gian ban thai ngan (2-8 gi®) khién bénh
nhan phai uéng thudc nhiéu lan trong ngay. Do
do, bao ché cac san pham gidi phéng kéo dai
(GPKD) cla verapamil hydroclorid dwgc cac
nha khoa hoc trén thé gi¢i rat quan tam 2 5 7,
Verapamil hydroclorid c6 nhiéu wu diém va cé y
nghia trong diéu tri nhw: Lam gidm sé lan dung
thubéc trong ngay, gidm hién twong dinh day
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(dao déng ndéng dd thubc trong mau), gidm tac
dung khéng mong muén so véi vién quy wéc va
nang cao hiéu qua diéu tri thubc. Vi vay, dé tai
“Nghién ctru sang loc trong xay duwng cbng thirc
bao ché vién nén verapamil hydroclorid gidi
phéng kéo dai” dwgc thyc hién véi muc tiéu:
Bao ché duoc vién nén verapamil hydroclorid
GPKD 120 mg dat tiéu chuin d6 hoa tan theo
th* nghiém 1- USP 42 & quy md phong thi
nghiém.

Nguyén liéu, thiét bj va phwong phap
nghién clru

Nguyén liéu

Verapamil hydroclorid (VRH) (Trung Quéc),
HPMC E15LV, K4M, K15M, K100M (Colorcon,
Singapore), PVP K30 (An Do), natri alginat
(My), Avicel PH101 (bPai Loan), lactose
monohydrat (Pai Loan), magnesi stearat
(MgSt), Aerosil (Trung Québc) va cac nguyén
lidu, hda chéat khac dat tieu chun dwoc dung
hoac tinh khiét hoa hoc.
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Thiét bi

May dap vién tam sai DP30A (Trung Quéc),
may thtr d6 hoa tan Erwaka DT 6000 (Dtrc),
may do quang phdé UV-VIS Hitachi U-1900
(Nhat), may ly tdm Rotina 46 (Blc), may do dd
clrng Pharmatest PTB 511B (Burc) va céc thiét
bi, dung cu khac dat tiéu chuan.

Phwong phap nghién ctru

Phuwong phép bao ché

Phuong phép: Bang phwong phap tao hat
wét, quy mé phong thi nghiém 50 vién/mé dap
tha cong, 400 vién/mé dap tw dong.

Thanh phén céng thic gém: Verapamil
hydroclorid, HPMC (E15LV, K4M, K15M,
K100M), natri alginat, PVP K30, lactose, Avicel
PH101, magnesi stearat, Aerosil, isopropanol
(IPA).

Tién hanh: Ray va can cac thanh phan theo
cong thire. Tron bot kép gom: VRH, HPMC, natri
alginat, lactose, Avicel PH101. Chuén bj ta dwoc
dinh: Héa tan PVP K30 trong isopropanol. Nhao
4m hdn hop bot kép voi ta dwoc dinh tao khdi
am, xat khéi Am qua ray sb 1000. Say hat trong
t sdy tinh & nhiét do 50-55 °C/60 phut, stra hat
qua ray sb 1000, sdy thém & nhiét do
50-65 °C/3-4 gi®, thu dwoc hat dat ham am
< 5 %. Stra hat khé qua ray 1000. Tron hat kho
v&i ta dwoc tron magnesi stearat va Aerosil.
Dap vién hinh tru 16i, véi dwong kinh 11 mm,
khéi lwong trung binh vién 400 mg (trir CT21,
Mg = 357 mg), lwc gay v& vién 7-9 kP. Bao
quan vién trong tdi nhém - nhém han kin.

Phwong phap danh gia

Dinh lwong verapamil
trong vién nén

S dung phuwong phap do dd hap thu UV-Vis
& buoc song 278 nm ¥ > 71 VRH duoc hoa tan
ho&c chiét tr bot nghién min cla hat hodc vién
nén bang methanol. Ly tdm dé thu lay dich
trong, pha lodng bang dung dich dém pH 1,2
dén néng d6 phu hop (khoang 30,0 ug/ml), loc,
béd mét phan dich loc dau thu dwoc dung dich
thtr. Do dd hép thu cha dung dich th va dung
dich chuan, tr d6 tinh dwoc ham lwong cla
VRH trong mau.

Pénh gia gidi phéng duoc chét

Trén thiét bi thir d6 hoa tan canh khudy véi
cac théng sb: 900 ml méi trwdng dém pH 1,2
trong gi& dau va dém pH 6,8 trong 7 gid tiép
theo; nhiét dd 37 + 0,5 °C; téc dd canh khuy:

hydroclorid

50 v/p, c6 st dung sinker. Vién duwgc dwa vao
cbc thir hoa tan, sau 1 gi& hat 10 ml dung dich
thtr hoa tan, can than gan hét dich va bd sung
900 ml dém pH 6,8 tiép tuc thir. Tai cac thoi
diém 2; 3,5; 5 va 8 gi®, hut 10 ml dich hoa tan
dong thei bd sung 10 ml dém twong (ng, ly tdm
dich 4000 vong/phat/30 phat, thu 14y dich trong
ly tdm (mAu thir), pha lodng dén néng dé thich
hop véi dém pH 1,2 (mau thoi diém 1 gi®) va
dém pH 6,8 (mAu thoi diém 2; 3,5; 5 va 8 gio)
do dd hap thu tai bwéc séng 278 nm, so véi do
hép thu cta dung dich VRH chuan twong &ng.
Tinh dwoc phan trdm dwoc chét gidi phong tai
tlrng thoi diém 571,

Yéu ciu vé giai phéng dwoc chat: Dwa theo
tht» nghiém 1, USP 42, yéu cau vé % gidi phéng
dwoc chét tr vién nén verapamil hydroclorid
120 mg GPKD nhuw sau: 1 gio: 10-21 %; 2 gid:
18-33 %; 3,5 gio: 35-60 %; 5 gio: 50-82 %;
8 gio: = 85 % [

Panh gia tvong quan dé thj gidi phong dugc
chét

Dwa vao hé sb twong déng f, cong thic
dworc tinh nhw sau:

n
1
1+ —Z(Rt— T
I’lt=1

-0,5

f, = 50.log .100

Trong do: n: s6 diém l&y mau; R;, T: l&n luot
la % gidi phéng duoc chét tai thoi diém t
ctia mau dbi chiéu va méu thi.

Gia tri f, nam trong khoang 50 — 100 thi
2 db thi dwoc coi la gibng nhau, f, cang gan 100
thi 2 db thj cang gidng nhau .

Ngoai ra, con s dung mét sd phuong phap
dé danh gia chi tiéu chat lwvgng khac cla vién
nhw: Hinh thirc, lwc gay v& vién, d6 dong déu
khéi lwong.

Két qua va ban luan

Qua tham khao mot sé cac tai liéu
da tién hanh khao sat mot sb cac yéu té thude
vé cong thirc gdbm: Céac chét kiém soat gidi
phong duoc chat nhw HPMC loai E15LV, K4M,
K15M, K100M, alginat, PVP K30 va ta duwoc
don. Cac cong thire thiét ké va két qua khao sat
vé gidi phéng dwoc chat tir vien dwoc trinh bay
& bang 1 va bang 2.

[5, 6,7, 9]
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Bang 1. Cong thurc thiét ké trong nghién ciru
sang loc vién nén verapamil giai phéng kéo dai (mg/vién)

Céng thirc

> CT1 CT2 CT3 CT4 CT5 CTé CT7 CT8 CT9 CT10 CT11
(mg/vién)
HPMC E15LV 100 50 60 75 60
HPMC K4M 100 60 80 50 40 25 40
HPMC K15M 100
HPMC K100M 100
Natri alginat 100 20
PVP K30
Avicel PH101
Congthirc  ~ry» ©T13 CTI4 CTI5 CT16 CT17 CT18 CT19 CT20 CT21* -
(mg/vién)
HPMC E15LV 60 75 75 75 75 75 75 75 75 75 ;
HPMC K4M 40 25 25 25 25 25 25 25 25 25 ;
HPMC K15M ;
HPMC K100M -
Natri alginat 32 20 60 80 100 100 100 100 100 _ 100 :
PVP K30 26 12 40 ;
Avicel PH101 15 43 0 ;

Ghi chu: Thanh phan cé dinh trong 1 vién: VRH: 120 mg; MgSt: 8,0 mg; Aerosil: 3,0 mg;

PVPK30: 26 mg (trtv CT17, CT18); IPA vira du, lactose la ta dwoc don vira di 400 mg (toe CT1-
CT20); riéng CT21*: hén hop dén Avicel PH101 - lactose: 0mg; Mz = 357 mg.

Bang 2. Ham luong duoc chét va ty 1é VRH gidi phong
tai cac thoi diém tir cac méu vién thuc nghiém (%) (X £ SD, n = 3)

Ham lwong
CT dwoc chat 1 gio 2 gior 3,5 gior 5 gior 8 gior
(mg/vién)

CT1 118,95+7,11 50,62+0,44 7890+258 101,35+ 1,36 - -

CT2 11760+7,35 1824+0,79 27,96+2,09 3866+1,89 4542+217 5993326

CT3 12205+7,69 1895+1,03 27,24+0,72 3492+125 40,66+123 5385+234

CT4 117,70+7,75 1479+0,23 22,42+0,05 30,76+0,39 36,65+053 4502+ 2,60

CT5 119,15+8,28 28,02+1,51 4937+212 86,74+298 102,87 +2,92 104,39 + 2,53

CT6 118,50 +8,17 23,91+1,04 3501+0,77 47,37+1,32 57,28+338 73,72+3,90

CT7 117,50+7,63 20,41+0,95 29,62+136 4125+1,85 50,19+3,38 64,21+4,10

CT8 120,85+558 17,07+0,03 30,66+052 4687+117 5974+189 76,83+205

CT9 122,10+6,97 21,23+1,15 37,41+£2,04 5209+212 6663266 8511+1,95
CT10 120,80+7,55 26,11+096 5225+158 7296+227 87,83+1,56 100,09 +2,18
CT11  12150+6,95 2460+088 37,81+150 5358+207 6553245 8483346
CT12  12115+6,88 23,77+1,39 3795+225 54,15+267 66,53+3,11 86,73%3,15
CT13  120,75+7,20 23,16+087 37,54+188 59,96+254 7395358 97,72+ 3,59
CT14 11655+6,30 20,67+061 3435041 5315+054 6747+293 929124
CT15 12145+726 2061+020 3339113 5145+182 67,36+285 96,87 3,01
CT16  11930+7,47 19,88+0,06 30,22+0,74 4583+0,89 5890+1,70 8591347
CT17  118,05+7,29 2017+162 32211226 47,72+274 5979455 83,60+ 5,94
CT18 121,80+587 1960+046 3154141 46,94+308 5963301 8229+375
CT19  122,40+6,89 1919+056 3061072 4666060 6210+245 89,01+3,95
CT20 12135+816 1980+101 3126+208 4585+207 64,18+382 90,83+3,73
CT21* 12165+7,44 19,61+045 31,01+165 47,83+280 6157+249 86,84+248

Yéu cau gidi phong duwoc chét tir vién (Yéu cau theo USP 42 %)
10-21 18-33 35-60 50-82 285
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Khao sat anh hwéng cua loai HPMC
va natri alginat dén giai phéng dwoc chat

Khao sat cac cong thirc CT1-CT5 (bang 1),
vién bao ché tir cac loai HPMC khac nhau hodc
alginat cho giai phéng dwoc chat khac nhau
(bang 2, hinh 1). Téc dd giai phéng dwoc chéat
gidm dan khi st dung lan lwot cac loai HPMC
E15LV, HPMC K4M, HPMC K15M, HPMC
K100M. Cac mau vién CT2, CT3, CT4 tao cbt
kh& bén virng, sau khoang 8 gi® VRH khéng
dwoc gidi phong hoan toan, con mau vién CT1
sau 3,5 gi®, cho dwoc chét gidi phéng hoan
toan (vién khdng con hinh dang va tan ra hoan
toan trong céc thtr hoa tan). Nguyén nhan do khi
dd nhét cia HPMC tang dan lam cho 16p gel
hinh thanh bé mat vién bén chic hon, giam
lwong nwéc thAm vao bén trong cbt va giam
lwong dwoc chat hoa tan va khuéch tan ra ngoai
méi truwdng, gidm tdc d6 &n mon cbt.

Con khi st dung alginat, mau vién CT5 cho
kha ndng kiém soat gidi phéng (KSGP) dwoc
chét trong khoang 5 gi, tuy nhién, vién bj nit
tham chi v& manh khi tiép xdc v&i moéi trwong
thtr hoa tan lam téng dién tich tiép xuc bé mét
vién v&i méi trwong hoa tan khién dwoc chéat
trong vién giadi phéng 6 at, nén dé ting dd bén
c6t can phdi hop véi mot loai polyme khac. Mau
vien CT2 cho d6 thi hoa tan gan v&i yéu ciu
nhét, nén duwoc chon dé nghién clru tiép theo.

110 ~
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70 A
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50 A
40 1
30 A
20 1
10 1

% VRH gidi phong theo
thoi gian

Khao sat anh hwéng cua HPMC K4M
dén giai phong dworc chat

Khao sat trén cac cong thirc CT2, CT6 va
CT7 (bang 1), HPMC K4M duoc thay ddi & cac
lwgng 60; 80; 100 mg/vién twong rng v&i cac ty
1& 15 % (CT6), 20 % (CT7), 25 % (CT2) (% tinh
s0 v6&i khéi lwong vién).

Két qua & bang 2 va hinh 2 cho thay khi tang
ti & HPMC K4M thi d hoa tan & cac thoi diém
gidm dan. Hai thoi diém dau cGa mau vién CT6
c6 lwong dwoc chét gidi phéng cao hon so voi
yéu cau. Mau vién CT7 cho GPDC & 3 thoi diém
dau dat yéu cau, nhung thoi diém 8 gid lwong
duwoc chat gidi phdng qua thap (64,21 %). Co
ché GPDC & 1 gi& dau chu yéu l1a khuéch tan
dwoc chéat qua 16p gel (dwoc chét tan tét trong
moi trwong pH 1,2). T gio thr 2, vién duoc
chuyén sang méi trwong pH 6,8 khién do tan
cla VRH gidm manh, do vay, lam gidm manh
lwong dugc chét gidi phong ra khéi vién. Thém
nira, loai HPMC K4M c6 khéi lwong phan tir
cao, khi hdp thu nuwéc, tao gel kha bén, nén téc
dd &n mon cbt rat cham, lam co ché gidi phong
dwoc chat nghiéng nhiéu vé khuéch tan dwoc
chat qua gel hon 1a &n mon cbt nén lam cham
gidi phéng duwoc chat & cac gio sau. Nhuw vay,
néu chi st dung rieng HPMC loai c6 khéi lwong
phan tl cao lam cbt kiém soat sé gap khé khan
trong diéu chinh téc d6 gidi phéng dwoc chét.

—&—CT1 —#—CT2
——CT3 —8—CT4
--%--Gi6i han dusi —--@--Gidi han trén

Théi gian (210)

6 7 8 9

Hinh 1. B4 thj gidi phéng duoc chét ttr cac mau vién véi loai HPMC khac nhau
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Hinh 2. D6 thj gidi phéng duoc chét ttr cac méau vién véi ty 16 HPMC K4M khéc nhau

Khao sat anh hwéng cua ti 1@ HPMC K4M
va HPMC E15LV dén giai phong dwoc chat

Khao sat trén cac cong thirc CT8-CT10
(bang 1), thay déi ty & phéi hop 2 loai K4M va
E15LV véi tong lwogng HPMC 1a 100 mg/vién.
Muc dich khi phéi hop 2 loai nham can bang hai
co ché khuéch tan va &n mon gel bao quanh cét
va giadi phéng dwoc chét dé dat duwoc KSGP
theo yéu cau.

Két qua & bang 2 va hinh 3 cho thay khi phéi
hop 2 loai v&i ti 1€ khac nhau cho dwdng cong
giai phong dwoc chéat khac nhau. Mau vién CT8
voi ti 1é KAM:E15LV la 50:50 cho d6 hoa tan tai
bén thoi diém déu dat yéu ciu, nhung riéng

thoi diém 8 gior khong dat (76,83 %), co thé do
lwong HPMC K4M |a 50 mg/vién, tai thoi diém 8
gi® van tao ra I&p gel day bao quanh duoc chat
phia sau trong I6i vién, l1am dwoc chat khéng
giai phong hét ra méi trwdng hoa tan. Dong thoi,
trong méi trwong dém phosphat pH 6,8 thi VRH
c6 do tan thap nén ciing kim ham sy GPDC.

M&u vién CT9 va CT10 déu c6 kha nang
KSGP dwoc chat va cho dwoc chat giai phéng
trén 85 % sau 8 gid, tuy nhién, cac thoi diém
dau van cao hon so v&i yéu cau. Hén hop
K4M:E15LV véi ti 1&é 25:75 va 40:60 dwoc chon
dé khao sat tiép.

110 -

5 100

2 90 Sis
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3 30 1 —e— CTI10

> 20 --B--Gidi han dudi

X 10 1 ==@==Gi6i han trén
0 . . . . . :

0 1 2 3 4 5 6 7 8 9
Théi gian (gio)

Hinh 3. D6 thj gidi phéng duwgc chét tir cdc méu vién
v&i ty 16 HPMC K4M, HPMC E15LV khac nhau
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Khao sat anh hwéng cua natri alginat
phdi hop véi HPMC dén giai phéng dwoc
chat

Do natri alginat c6 khd nang trwong né&
nhanh, tao dung dich keo nhét va tan cham
trong nwéc, trong méi trudng acid (pH < 3) ton
tai & dang acid alginic khoéng tan. Khi phéi hop
v&i HPMC c6 thé thu dwoc qua trinh KSGP DC
it phu thudc vao pH, ddng thoi, cé thé khac phuc
dwoc nhuwoc diém khi st dung riéng alginat ©1.

Khao sat cac cong thiec CT9, CT11, CT12
(bdang 1), gir nguyén Ilwgng HPMC la
100 mg/vién; ti 16 K4AM:E15LV la 40:60; thém
natri alginat & cac ti 1é khac nhau vao céng thirc.
Khao sat cac cong thirc CT13-CT16, téng lwong
HPMC la 100 mg/vién; ti 16 K&AM:E15LV la 25:75;
thém cac lwgng khac nhau natri alginat vao
cong thirc vién (bang 1).

110 A
100 A
90 A
80 1
70 A
60

% VRH giai phong theo thoi gian

Két qua & bang 2 va hinh 4 cho thay
ca 3 mau vién CT9, CT11, CT12 khéng dat do
hoa tan (tai cac thoi diém 1, 2 va 8 gi®).

Céc mau vién CT13+CT16, khi c6 thém natri
alginat vao thi d6 hoa tan gidm & tt ca cac thoi
diém. Thoi diém 1 gio, xu hwéng gidm it nhat
trong cac thoi diém. Co6 thé do trong méi trwéong
pH 1,2, VRH tan tét, co ché khuéch tan qua
hang rao gel dong vai trd chi yéu, mac du cé
doéng gép cla natri alginat vao tang d6 bén cbt.
Trong d6, mau vién CT16 dat yéu cdu GPDC &
tAt c& cac thoi diém: Lwong natri alginat 1a
100 mg/vién (25 % so véi khdi lwong vién), & pH
thap, ta duwoc nay khong tan, khoéng trwong né
nén han ché nudc xam nhap vao sau trong cét,
lam gidm hoa tan va khuéch tan dwoc chét ra
khéi vién & gi& dau. Con 7 gio tiép theo, & moi
trwong pH 6,8 natri alginat trvong né va tan

cham nén lam cham GP DC.

—— CT9

50 —— CTI11
i —eo— CTI2
B— CTI13
30 —®— CT15
20 —e—CTI16
--@-- Gi¢i han dudi
10 --@-- Gi6i han trén
0 r r . s
0 1 2 3 4 5 6 7 8 9
Théi gian (gid)

Hinh 4. D6 thj gidi phéng dugc chét tir cadc méu vién co ti 1é
natri alginat khac nhau khi két hop véi hén hop HPMC K4M va HPMC E15LV
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Khao sat anh hwéng cia PVP K30
dén giai phong dworc chat

Khao sat cac cong thirc CT16-CT18 (bang 1)
va két qua & bang 2 cho thay lvong duoc chat
gidi phéng tai cac thdi diém khong bién ddi
nhiéu, tuy nhién, qua trinh tao hat theo CT17
c6 nhiéu bot min, hat khéng chéc nhw CT16 va
CT18 nén s& cho méi nguy co vé dd cing
khong déu, phan liéu khé déu do tron chay
kém hon, con &nh hwdng dén sy déng déu
gidi phong giba cac vién trong cung mot 16.
MA3u vién CT17, thoi diém diu, GPDC tang nhe
do vién ¢ it ta dwoc dinh hon, lién két gitra cac
tiéu phan dwoc chat va td dwoc kém hon.
Nhwng c& mau vién CT17, CT18 tai thoi diém 8
gi® van khéng dat yéu cau vé GPDC, mau vién
CT16 dat yéu cau vé& GPDC theo USP42. Chon
CT16 d khao sat tiép (PVP K30: 26 mg/vién).

Khao sat anh hwéng cta ta dwoc don
dén giai phong dworc chat

Khao sat cac cong thirc CT16, CT19-CT21
(bang 1) va két qua & bang 2 cho thdy 4 mau
vién cho gié tri trung binh giai phong dwoc chét
tai cac thdi diém déu dat yéu cau. Avicel PH101

duwoc thém vao CT19, CT20 cé xu hwéng lam
tang lwong dwoc chéat gidi phéng & céac thoi
diém 5 va 8 gid. Avicel ban chét 1a dang
cellulose, tdng kénh vi mao quan dan nuwéc
vao vién nén & cac gid cubi, nwdc xam nhap
vao sau han trong cbt nén ting d6 hoa tan
cta dwoc chat & cac thoi diém vé sau.

Dé can bang lwong Avicel PH101 va lactose
trong cong thirc, phu hop véi tinh chét co ly,
cu truc cbt cla vién, CT19 1a cong thirc duoc
chon, thanh phan gém: VRH: 120,0 mg, HPMC
E15LV: 75,0 mg, HPMC K4M: 25,0 mg, natri
alginat: 100,0 mg, Avicel PH101: 15,0 mg,
lactose monohydrat: 28,0 mg, PVP K30: 26,0
mg, MgSt: 8,0 mg, Aerosil: 3,0 mg, IPA vira du.

Dé khao sat tinh kha thi khi nang cép c& 16
tiép theo, mau vién CT19 dwoc dap tw dong &
quy m6 400 vién/mé x 3 mé, danh gia cac chi
tieu chat lwong. Két qua déu dat yéu cau vé
hinh thire, 6 ciing, ddng déu khéi lvong vién,
ham lwong dwoc chat, trong d6 % VRH giai
phong t mau vién CT19 (bang 3, hinh 5) cho
thay gitra cac mé 1a én dinh va dat véi yéu cau
clia USP 42.

Bang 3. Két qua gidi phéng dugc chét theo thoi gian ctia méu vién CT19

CT19 (400 Ty 1é VRH gii phéng theo thoi gian (%) (X , n = 6)
vién/mé) 1 gio 2 gio 3,5 gio 5 gio 8 gio
Mé 1 18,87+0,62 29,65+ 1,08 47,67 £ 1,56 65,10 2,71 94,88 + 2,84
Mé 2 18,75+ 0,65 29,47 + 0,96 47,34 £1,70 63,14 + 2,67 95,59 + 2,54
Mé 3 19,04 £0,52 29,61 0,90 48,04 + 1,35 65,16 + 2,39 94,22 + 2,61
Trung binh 18,89 29,58 47,69 64,47 94,89
Yéu cau giai
10 - 21 18 - 33 35-60 50 - 82 > 85

phéng dworc chat
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Hinh 5. D6 thj gidi phéng duoc chét tor cac mau vién CT19

Két luan

Nghién ctru da danh gia dwoc sy anh hwéng
clia cac yéu tb thudc cong thirc nhw: Loai va ty
l& cac ta dwoc tao cbt kiém soat giadi phong,
lwong ta dwoce dinh va ta dwoc don lén sy gidi
phong dwoc chét, tir d6, bao ché dwoc vién nén
verapamil hydroclorid 120 mg giai phong kéo dai
c6 cau tric cbt than nwéc két hop bdi ta dwoc
HPMC E15LV, HPMC K4M va natri alginat dé
diéu chinh d6 bén gel va kiém soat mirc d6 giai
phéng dwoc chat. Cong thirc bao ché tim dwoc
cho mau vién kha 4n dinh vé chat lwong trén
3 mé bao ché & quy mé phong thi nghiém khi
dap tw dong (400 vién/mé), va cho di¥ liu giai
phéng dwoc chat dat tiéu chudn USP 42,
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