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TOM TAT

Muc tiéu: Diéu ché"vién nén phong thich kéo dai chita hoat chat tan trong n~éc la diltiazem hydroclorid cé
do giai phong hoat chat dat USP XXX.

Phuwong phdp: Sir dung cdic polyme cho vién nén phong thich kéo dai nh~Kollidon SR, HPMC, Eudragit
RS PO 100, Precirol ATO 5, két hgp v6i ph~ong phdp bao ché’ddp triec tiép diéu ché’vien nén phong thich kéo dai
c6 cdu triic matrix va danh gid dj Qidi phong hoat chit theo tiéu chudn USP XXX.

Két qua: Vién nén phéng thich kéo dai chia diltiazem hydroclorid véi thanh phiin td d~oc tgo khung matrix
la hén hop HPMC va tid d~oc polyme X (mdt dan chét ciia cellulose c6 khd ning tr~ong né tgo gel nhanh) cho
dong hoc phong thich hoat chit bic 0 va dg gidi phong hoat chat dat tiéu chudn USP XXX.

Két ludn: Cic két qud tir thuc nghigm cho thiy cd thé' diéu ché’vién nén phong thich kéo dai chira diltiazem
hydroclorid, mét dang bao ché'méi ding diéu tri cao huyét dp va dau that nguec hién nay.

Tw khéa: diltiazem hydrochlorid, vién nén phong thich kéo dai
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Objectives. The aim of the present study was to prepare sustained-release tablet of diltiazem hydrochloride,

a soluble drug, in which the drug release complied with the specification of USP XXX.

Methods. Direct compress process was used to formulate to develop the sustained-release tablet
formulations with Kollidon SR, HPMC, Eudragit RS PO 100, Precirol ATO 5. Drug release was tested
according to USP XXX.

Results. Drug released from the formulation using the mixture of HPMC and X (a cellulose derivative
which is capable fast swelling) was best fitted to zero-order kinetic and complied with the specification of USP
XXX.

Conclusions. The present results provided evidence that diltiazem hydrochloride sustained-release tablet
can be prepared and be used for effective treatment of hypertension and angina pectoris.
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DAT VAN DE trinh tri liéu bing thudc, vi bénh thudng la man
Diltiazem, thuéc tic ché dong calci, dugcing ~ tinh can diéu tri 1au dai, lién tuc, ding thude
dung khé rong rai trong viéc diéu tri bénh cao nhiéu Jan trong ngay nén viéc tuan thu diéu tri

huyét 4p va dau thit nguc hién nay. Tuy nhién ~ cUa bénh nhén‘ la mot vén dé I6n tuy nhién c6
nhuroc diém ctia thudc nay 1a sinh kha dung thap thé cai thién bang cach giam sd lan dung thudc
(40%), thoi gian bén thai dao dong 2-11 gid. Viée  trong ngay voi cdc dang ché pham méi thuan
diéu trj bénh ting huyét 4p duoc két hop nhieu  tién khi st dung nhw thude phéng thich kéo dai
liéu phap nhu thay doi 16i song, tang van dong (PTKD), nham giam ddc tinh cua thu6e do khac
thé Iyrc, gidm can, diéu trj bing thudc. Trong qua ~ Phuc duoc tinh trang dao dong nong do trong
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huyét twong, téng hiéu qua trj liéu. Trén thé gidi
c6 nhiéu cong trinh nghién ctu vé vién PTKD
chita diltiazem, nhung dén thoi diém hién nay &
Viét Nam chuwa ¢6 ché€ phdm vién PTKD chira
hoat chat diltiazem nao dwoc san xudt trong
nuée. Nham dap tng yéu cau diéu tri ciing nhue
gop phan phat trién nganh cong nghiép duoc
cta Viét Nam trong viéc nghién cttu cac dang
bao ché mdi, ching tdi thuc hién dé tai: Nghién
ctru bao ché vién nén phdng thich kéo dai chira
diltiazem hydroclorid 90 mg.

MUC TIEU - POI TUQNG - PHUONG PHAP
NGHIEN COU

Muc tiéu

Diéu ché€ vién nén phong thich kéo dai
chita hoat chat tan trong nudc la diltiazem
hydroclorid ¢6 d giai phong hoat chat dat
USP XXX.

Déi twong
Nguyén vdt liéu.

Diltiazem hydrochlorid (tiéu chuan BP
2005 - Nicholas Piramal India), Eudragit RS PO
100 (Rohm Pharma - German), HPMC 100000
(Dow Chemical Co - USA), Precirol ATO 5
(Gattefosseu s.a. France), Kollidon SR (tiéu
chuan USP29, BASF - Germany ), Avicel PH
102 (tiéu chuan USP 29 — Taiwan) va cac hda
chét can thiét khac.

Trang thiét bi.

May dap vién (Sunita Impex TMD-GSTD -
India), may do d6 hoa tan (Pharmatest PTW S3C
- German), may quang phd UV-Vis
(SHIMADZU UV 1061 - Japan) va cac thiét bi
can thiét khac
Phwong phap nghién cttu
Ddnh gid dj giai phéng Wiat chdt (GPHC)

ctia ché'phdm d6i chiéu the[JJUSP XXX

Thit nghiém d¢ GPHC (5). Thit nghiém do
GPHC duwoc thyc hién theo chuyén luan vién
diltiazem PTKD (USP XXX — Test 1). Vién thi
trong 900 ml nudc cat; dung canh khudy, toc
dd 100 vong/phut. Mau thu dugc dem dinh

lwong bang quang phd UV & budc séng 237
nm.

Tiéu chudn vé d6 GPHC duogc trinh bay
trong bang 1.
Bang 1. Tiéu chudn dinh gid toc dj phong thich
diltiazem hydroclorid theo USP XXX — Test 1
(%) hoat ch &t phéng thich

Thei gian (gi &)

3 10 - 25
9 45 - 85
12 >70

Nghién citu cong thitc va phwong phdp ba[l]
ché vién PTKD chita diltiazem hydd1ElTvid
90 mg

Cong thtc tong quéat cho vién nén PTKD
chtta diltiazem hydroclorid 90 mg duoc trinh
bay trong bang 2.
Bang 2. Cong thirc tong qudt vién PTKD diltiazem

hydroclorid 90 mg
Thanh ph an Cong th e (mg/vién)
Diltiazem hydroclorid 90

Polyme PTKD" Khao sat

Avicel PH102/ Lactose D C Vira da

PVP Vira du

Aerosil Vira da

Magie stearate Vua da

O : Polyme PTKD: HPMC, eudragit RS PO 100,

Qui trinh diéu ché vién PTKD diltiazem
hydroclorid 90 mg. Trudc tién Diltiazem
hydroclorid dwoc trén voi td dugc polyme
PTKD (tao khung matrix) va td dwoc don (ta
dwoc dinh PVP thém vao néu can thiét), sau do
trdn ta duoc tron bong roéi dap vién va danh gia
do GPHC theo USP XXX.

Xt 1y théng ké. Cac mau thyc hién it nhat
ba lan, két qua trinh bay duwdi dang trung binh.
KET QUA VA BAN LUAN
Pénh gia do giai phong hoat chat (GPHC)
ctia ché pham déi chiéu

Két qua thtr nghiém d6 GPHC cta vién doi
chiéu theo USP XXX duoc trinh bay trong Bang 3.
Bang 3. g GPHC cua vién doi chiéu theo USP
XXX.



Thei gian % hoat ch &t phéng thich (n = 6) USP
©i®)  viennangB(l) Vién nénA(2) XXX
0 0,00 0,00
1 21,75 15,27
3 28,92 46,45 10-25
6 49,92 81,65
9 70,32 98,45 45-85
12 87,29 101,39 >70

M Vién nang B (Herbesser 100ng — PT Tanabe
Indonesia)

@ Vién nén A (Bi-Tildiem 90mg — Sanofi France)

Trong tht nghiém nay, ngoai thoi diém qui

dinh trong USP XXX (3, 9 va 12 gio), cac thoi
diém khéc de gc khao sat thém nham danh gia
dong hoc phéng thich.
Vién nang B la vién chita pellet PTKD hoat
chét khuéch tan qua mang bao cua pellet trong
khi vién nén A la vién PTKD hoat chéat khuéch
tan qua mang bao phim.

Két qua tir Bang 3. cho thay do GPHC cua
ca hai vién d6i chiéu khong dat tiéu chuan qui
dinh USP XXX. Do d¢6 viéc nghién ctu tién
hanh theo tiéu chuan USP XXX.

Nghién cttu cong thitc va phwong phap bao
ché vién PTKD chita diltiazem hydroclorid
90 mg

V6i dinh hedng nghién cttu vién nén
PTKD chtta diltiazem hydroclorid 90 mg c6 do
GPHC dat theo USP XXX, nhom ta de gc PTKD
deogc ou tién chon khao sat la Kollidon SR,
HPMC, Precirol ATO 5, Eudragit RS PO 100 (1,
2, 3, 4). Diltiazem hydroclorid dé tan trong
nedc, dé diéu chinh téc dd phong thich co6 thé
str dung riéng 1é cac loai polyme than dau hay
phdi hop thém cac polyme than nedc c¢b kha
ndng treong nd, tao gel, tang do nhdét lam
giam téc do tan cua degc chat hodc cac khung
x0p tan dan theo thoi gian.

Diéu ché vién nén PTKD chita diltiazem
hydroclorid 90 mg véi polyme Kollidon SR.

Kollidon SR chtta 80% polyvinyl acetate va
19% povidon 0,8% sodium lauryl sulfate va
0,2% colloial silica. Polyvinyl acetate khong tan
trong nedc, povidone hoa tan trong nedc tao

thanh cac 156 nho cho hoat chat khuéch tan ra.
Kollidon SR chtta nhdm khong ion héa nén tro
v6i hoat chat. Kha ndng PTKD khong bi anh
he 6ng bdi ion hodc mudi nén phu hop cho san
xuat vién nén PTKD, dic biét vdi vien PTKD
phu thudéc pH modi treong tiéu hod. Thong
theong trong cong thitc vién PTKD kollidon
SR c6 thé st dung tir 20-50%. Thanh phan
cong thiee 1, 2, 3 va do GPHC dooc trinh bay
trong Bang 4 va Bang 5.

Bang 4. Thanh phin cdc cong thirc nghién ciru véi
polyme Kollidon SR

Kh i lwgng cho m &t vién (mg)

Thanh ph an

CT1 CT2 CT3

Diltiazem HCI 90 90 90

Kollidon SR 90 120 150
Avicel PH 102 115 85 55
Aerosil 2,5 2,5 2,5
Mg stearat 25 25 25
Téng cong 300 300 300

Dap vién 16 600 vién, chay tron 9 mm, do
ctng: 40 — 60 N.
Bang 5. D¢ GPHC cuia cic cong thitc nghién ciru voi

Kollidon SR theo USP XXX
Théi gian % hoat ch &t phéng thich (n = 3) UsP
@) CT1 CT2 CT3 o
0 0,00 0,00 0,00
1 29,57 25,63 21,12
3 51,42 41,23 33,77 10-25
6 68,12 56,80 47,43
9 79,38 67,92 58,58 45-85
12 - - - >70

Két qua tir Bang 5 cho thay trong mdi treong
nedc do GPHC CT1, CT 2 va CT 3 déu cd6 %
GPHC veot qua tiéu chuan caa USP 30 ¢ gio thie
3 (lan leot la 51,42%, 41,23% va 33,77% so voi
muec t6i da la 25%). Trong khi, CT3 da st dung
ty 1é Kollidon SR ¢ mttc t3i da dén 50 % thanh
phan coéng thitc, nheng van khong lam giam
dogc % GPHC cua vién. Viéc tang thém %
Kollidon SR ¢6 thé giup giam % GPHC gio thit 3
nheng kéo theo sé giam % GPHC & gio thit 9
(58,58% trong CT3). Viéc stt dung Kollidon SR c6



1€ khong phu hop cho nghién cttu cong thizc
vién.
biéu ché” vién nén PTKD chita diltiazem
hydroclorid 90mg véi polyme HPMC (100.000).
HPMC tan chdm trong nudc lanh tao thanh
dung dich keo nhét, dung dé tao khung matrix
cho vién PTKD. Ty 1¢ phéi hop thuong tir 20% -
80%. Néu ty 1¢ phdi hop < 20% so véi khdi
lugng vién, khung matrix ra rat nhanh. Thanh
ph?m cong thic 4, 5, 6 va d0 GPHC dugc trinh
bay trong Bang 6 va Bang 7
Bang 6. Thanh phiin cdc cong thirc nghién cieu voi

c6 kha nang tao gel nhanh, giam tinh tham
nham lam giam t6c d6 GPHC & gio dau la rat
can thiét. Cac t& duoc duoc ching tdi chon dé
phoi hop véi HPMC trong cong thike la precirol
ATO 5, eudragit RS PO 100, t4 duegc X (mot dan
chat cua cellulose c¢6 tinh trwong nd nhanh, tao
16p gel gitip ngan can qua trinh GPHC). Cac
cong thitc nghién ctru phdi hop polymer va do
GPHC duogc trinh bay trong Bang 8 va Bang 9.
Su diéu chinh ta dwoc don, tron bong, thém ta
duoc dinh gitip qud trinh dap vién dé dang hon.
Bdng 8. Thanh phan cdc cong thirc nghién cieu véi
polyme HPMC phdi hop precirol, eudragit, X

Thanh ph &n Khoi lwong cho m 6t vién (mg)

polyme HPMC (100000)
Thanh ph &n Kh i wong cho m 6t vién (mg)
CT4 CT5 CT6
Diltiazem HCI 90 90 90
HPMC (10000) 132 150 162
Starch 1500 69
Avicel PH 102 51 39
Aerosil 45 45 45
Mg stearat 45 45 4,5
Téng cong 300 300 300

Dap vién 16 600 vién, chay tron 9 mm, do
cteng: 40 — 60 N.

CT7 CT8 CT9
Diltiazem HCI 90 90 90
HPMC (10000) 125 125 125
Avicel PH 102 40 40
Precirol ATO 5 36
Eudragit RS PO 36
X 65
PVP K30 10
Aerosil 45 4,5 5
Mg stearat 4,5 45 5
Téng cong 300 300 300

Bang 7. g GPHC cua cdc cong thirc nghién citu voi
HPMC (100000) theo USP XXX

Bang 9. g GPHC cuia cic cong thitc nghién ciru voi
polyme HPMC phdi hop precirol, eudragit, X theo
USP XXX

Thoi % hoat ch &t phong thich (n=3)  USP
gian XXX
i) CT4 CT5 CT6

0 0,00 0,00 0,00

1 26,74 23,16 21,66

3 37,68 40,97 4127 10-25

6 56,00 62,12 60,30

9 69,93 76,83 7380 4585

12 85,38 88,21 8341  >70

Két qua tir Bang 7 cho thdy trong mdi truong

Thoi % hoat ch &t phéng thich (n = 3) usP
gian XXX
gi®) CT7 CT8 CT9

0 0,00 0,00 0,00

1 24,03 21,76 10,00

3 42,32 42,86 16,58  10-25

6 66,52 63,95 35,95

9 82,43 78,69 51,49  45-85

12 93,65 89,78 6347  >70

nudc, % GPHC cua ca 3 cong thic 4, 5 va 6 déu
vuot xa quy dinh cia USP XXX ¢ gio tht 3,
nhung dat quy dinh ¢ gio tht 9 va gio th 12.
C6 thé viéc stt dung riéng lé HPMC cho vién
nghién ctitu 1a khong thich hop. Nhung tir cac
két qua nay cho thay HPMC kiém soét diltiazem
giai phong O cac gio sau ngoai trir gio dau. Vi
vay viéc phdi hop thém ta dwogc than dau hodc

Két qua ttr Bang 9 cho thdy, % GPHC CT 7,
CT 8 gio tht 3 van vuot xa so véi tiéu chuan
USP XXX, nhung dat ¢ gio thit 9 va gio thi 12.
CT 9 thi nguoc lai dat ¢ gio th 3 va gio th 9
nhung khong dat ¢ gio tha 12. Biéu d6 cho
thay, ta duoc X co 1é gitr vai tro kiém soat toc
dd GPHC trong giai doan dau, va HPMC la



trong giai doan sau. Vi vay, thay doi ty 1€ thich
hop gitta HPMC va X dé tim ra cong thuic co
d6 GPHC tdt nhét. Song song vdi viéc thay doi
ty 1é gita HPMC va X ching t6i sé két hop véi
viéc giam khoi luong vién xudng 250 mg do
vién hoi day vé mat cam quan cting nhw nhan

thay ty 1é cac ta duoc trong cong thirc khé cao
la khong can thiét. Cac cong thirc phdi hop
diéu chinh ty 1é gitta HPMC va X cling nhu két
qua GPHC duoc trinh bay trong Bang 10 va
Bang 11.

Bang 10. Thanh phiin cdc cong thirc nghién ciru v6i sw phoi hop diéu chinh ty 1€ giiva HPMC va X

Thanh ph an Kh i wong cho m 6t vién (mg)

CT 10 CT11 CT12 CT13 CT14 CT15 CT 16

Diltiazem HCI 90 90 90 90 90 90 90
HPMC 100 70 40 80 70 60 50
X 40 70 100 60 70 80 90
PVP K30 10 10 10 10 10 10 10
Aerosil 5 5 5 5 5 5 5
Mg stearat 5 5 5 5 5 5 5
Téngcéng 250 250 250 250 250 250 250

Bang 11. D§ GPHC ctia cic cong thirc voi sw phoi hop diéu chinh ty 1¢ giita HPMC va X theo USP XXX.

Thei gian % hoat ch &t phéng thich (n = 3) USP XXX

(gio) CT 10 CT 11 CT 12 CT13 CT14 CT15 CT 16
0 0,00 0,00 0,00 0,00 0,00 0,00 0,00
1 11,70 10,31 10,04 10,62 9,52 8,69 9,00
3 21,97 22,15 30,49 21,97 21,56 21,52 22,91 10-25
6 33,65 42,08 58,62 37,06 40,22 4417 50,04
9 52,00 60,33 86,55 59,86 60,27 69,01 75,63 45-85
12 69,89 78,09 95,58 73,37 77,26 84,55 87,44 >70

Két qua tir Bang 11 cho thdy trong mdi
truong nudc, GPHC cua CT 11 dat quy dinh
USP XXX trong ca 3 thoi diém. Trong khi dé
CT 10 khong dat o gio thit 12, va CT 12 khong
dat qui dinh ¢ gio tht 3. Tuy nhién GPHC ctua
CT 11 6 gio tht 12 van gan giéi han qui dinh
nén chang toi ti€p tuc thay doi ty 1& gitra
HPMC va X sao cho dat tiéu chuan USP XXX
va % GPHC cai thién ¢ gio thit 12. Cac CT 13,
14, 15 va 16 duoc cai tién khao sat. Két qua
khao sat ty 1& phoi hop gitta HPMC va X cho
thdy khi HPMC nam trong khoang [20 - 32%]
twong tng voi ty 1€ X tix [36 - 24%] thi %
GPHC ctia diltiazem hydroclorid déu nam
trong gidi han cho phép theo tiéu chuan USP
XXX (CT 13 - 16). Trong d6, CT 15 c6 do
GPHC gio tht 3 (21,52%), gio thit 9 (69.01%),
gio tht 12 (84,55%) tot nhat duwoc tién hanh
nang cap cd 16 4000 - 5000 vién dé danh gia.
Két qua GPHC cua vién PTKD chutra diltiazem

hydroclorid 90 mg t&t 16 nang cap dwoc trinh
bay trong Bang 12 va Hinh 1.

Bang 12. By GPHC cua CT 15 va 16 ndng cdp
5000 vién theo USP XXX.

Thé&i gian % hoat ch 4t phéng thich USP XXX
(@io) CT 15 L6 Nang cap
(n=3) (n=6)
0 0,00 0,00
1 8,69 9,25
3 21,52 21,92 10-25
6 4417 44,59
9 69,01 68,94 45 -85
12 84,55 83,74 >70
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Thdi gian (gid)
Hinh 1. D6 thi GPHC theo thoi gian cua vién
nén PTKD chira diltiazem hydroclorid 90 mg

Két qua tir Bang 12 cho thay khong c6 su
khac biét gitta 16 nho va 16 nang cdp. Vién nén
PTKD chtta diltiazem hydroclorid 90 mg co
dong hoc phdng thich dat bac 0 (Hinh 1.)

KET LUAN

Vien nén PTKD chta  diltiazem
hydroclorid 90 mg dwoc bao ché thanh cong
voi td duwge PTKD tao khung matrix la hoén
hop HPMC 100000 va ta dwoc X bang phuong
phap dap truc tiép. Ché pham nghién ctu cé
dd GPHC dat yéu cau chuyén luan USP XXX
va dong hoc phong thich dat bac 0, mot diéu
kién ly tudng cho nghién ctru vién PTKD. Két
qua nay cho thdy c6 thé bao ché vién nén
PTKD chtra diltiazem hydroclorid 90 mg, mot
dang bao ché mdi, dung dé phong va diéu tri
hiéu qua cac bénh cao huyét ap va dau that
nguc
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