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Tém tit: Niacin (acid nicotinic) 1a mét vitamin rat d& tan trong nudc, duoc st dung dé ha lipid
méu. Dang thubc giai phong kéo dai chira niacin dwugc nghién ciru phat trién nham dat dugc nong
d6 dugc chat hang dinh trong mau, giam tic dung khong mong mubn va ting tuan thii cia nguoi
bénh. Nghién ciru nay nhim muyc tiéu bao ché vién nén niacin giai phong kéo dai 24 gio dang ct
than nudc véi ta duge HPMC bang phuong phép tao hat wdt. Két qua nghién ciru cho thiy, toc do
giai phong duogc chat tir vién phu thude vao ty 16 HPMC trong cong thie. Bang phuong phéap tdi
uu hod, da lya chon dugc cong thirc bao ché vién niacin gidi phong kéo dai 24 gio dat do hoa tan
theo USP 37. Qua trinh giai phong dwoc chat tir vién nghién ctru theo co ché khuéch tan va tuén

theo dong hoc 1.

Tir khoa: Niacin, giai phong kéo dai, ¢6t than nudc, HPMC.

1. Pit van dé

Niacin (acid nicotinic) 12 mot duwoc chat
duoc st dung dé ha cholesterol mau va diéu tri
mot $6 bénh lién quan dén thiéu niacin. Niacin
dé& tan trong nuéc, hip thu hoan toan qua duong
tiéu hoa, thoi gian ban thai ngin (khoang 45
phat) nén khi ding ¢ dang thudc quy wdc
thuong phai dung nhiéu lan trong ngay, dé kich
g dudng tiéu hoa va hiéu qua diéu tri khong
cao [2]. Nghién ctru bao ché dang thude giai
phong kéo dai (GPKD) chura acid nicotinic da
thu hat nhiéu nha khoa hoc trén thé giéi [4, 5].
Tuy nhién tai Viét Nam, cac nghién ctru bao
ché niacin giai phong kéo dai con chwa nhiéu,
dang vién nén giai phong kéo dai trén thi truong
1a thudc nhap ngoai v6i gia thanh cao. Muyc tiéu

" Tac gia lién he. DT.: 84-982152969.
Email: phamminhhuehup@gmail.com

https://doi.org/10.25073/2588-1132/ynumps.4059

ctia nghién ctru 1 thiét ké cong thuc bao ché
vién nén acid nicotinic 500 mg GPKD 24 gid
dang cbt than nude dat d0 hoa tan theo ti€u
chuan USP 37.

2. Nguyén liéu va phwong phap nghién ctru

Nguyén liéu

Acid nicotinic (Trung qudc, dat TC(TC)
USP), hydroxy propyl methyl cellulose
(HPMC) K100M (Pirc, dat tiéu chuan TC USP;
Avicel PH102, lactose monohydrat, magnesi
stearat dat tiéu chuan BP; cac dung moi va
nguyén liéu khac dat TC DBVN IV hoac tinh
khiét phan tich.

3. Phwong phap nghién ctru

Phirong phdp bé tri thi nghiém
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Vién nén Acid nicotinic GPKD thiét ké theo
hé cbt than nuéc cd thanh phan co ban gém:
acid nicotinic 500 mg, HPMC K100M, Avicel
PH102, lactose, magnesi stearat.

B6 tri thi nghiém véi cac yéu té c¢b dinh:
acid nicotinic 500 mg, magnesi stearat 16 mg,

khéi lugng vién 800 mg. Cac yéu té thay dbi: ty
1¢ HPMC K100M, ty 1¢ Avicel, luc gay v& vién
(LGVV). St dung phin mém Modde 8.0 dé
thiét ké thi nghiém véi cac bién doc lap duoc
ghi ¢ bang 1.

Béng 1. Cac bién doc 1ap va khoang bién thién

Mic bién thién

Céac bién doc 1a Ky — - - - e -
ac bien doc 1ap hiéu Muc trén Muc coso  Mirc duéi  Khoang
(+1) (0) (-1 bien thién
HPMC K100M (mg) X1 240 180 120 60
LGVV (kP) X2 10 8 2
Avicel (mg) X3 28 16 12
Céc thi nghi€ém dugc b tri nhu bang 2.
Béng 2. Cac cong thuc (CT) thuc nghiém
CT HPMC Avicel Lacto  Luc gay CT HPMC Avicel Lactose Luc gay
K100M  PH102 se vd vién K100M  PHI02 (mg) vd vién
(mg) (mg) (mg) (kP) (mg) (mg) (kP)
N1 120 16 148 8 NI13 160 40 84 10
N2 240 16 28 8 N14 180 28 76 10
N3 240 16 28 8 NI15 120 16 148 12
N4 120 40 124 8 N16 240 16 28 12
NS 240 40 4 8 N17 120 40 124 12
N6 240 40 4 8 N18 240 40 4 12
N7 120 32 132 8 N19 240 40 4 12
N8 160 16 108 8 N20 120 32 132 12
N9 180 28 76 8 N21 200 16 68 12
N10 120 16 148 10 N22 180 28 76 12
N11 120 40 124 10 N23 180 28 76 12
NI12 240 24 20 10 N24 180 28 76 12

Phirong phdp bao ché vién nén acid
nicotinic GPKD

Cac budc bao ché nhu sau: Tron bot kép
duoc chét va ta dugc, thém ethanol vira du tao
thanh khdi 4m, u trong 30-45 phut. X4t hat qua
ray c6 kich thudc 1 mm. Sdy cdm ¢ nhiét do tur
50-60°C dén khi con do am tir 2-3%. Tron ta
duoc tron va dap vién. Mdi mé dap 100 vién.

Phuong phap danh gia vién

- Xac dinh d¢ ctiing cta vién: Théng qua do
luc giy v& vién (LGVV) Duoc tién hanh trén
may do luc giy v& vien ERWEKA. Tién hanh
do 20 vién, tinh gia tri trung binh va do l1éch

chuén. Yéu cau sai s6 LGVV = 0,05 kP so véi
bang b tri thi nghiém.

- Pinh lugng: Bang phuong phap HPLC
(Hé thong HPLC Agilent Technologies 1200
Series) theo Dugc dién My 37 [7], thay dbi dé
phu hop véi diéu kién nghién ctru.

Diéu kién HPLC: Pha tinh: Cot sic ky 4,6
mm x 15 cm dwoc nhdi pha tinh L8 (5 pm). Pha
dong: hon hop dung dich methanol: nuéc véi
ty 18 (75:25) diéu chinh pH 3,15 + 0,05 béng
acid acetic, toc do dong: 0,6 ml/phut. Detector
UV tai bude song 260 nm. Thé tich tiém 1a 10 pl.
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Thr hoa tan: theo chuyén ludn “Niacine
extended-release tablets” cia USP 37 [7]. Thiét bi
(Erweka DT-708LH): méay canh khuay, toc do
khudy: 100 vong/phiit. Mbi trudong hoa tan: 900
ml nudc cét, nhiét dd moéi trudong thu: 37°C
+0,5°C. Céc thoi diém lay mau: 1, 3,6, 9, 12,
15, 18, 20 va 24 gio. Pinh lugng DC trong moi
truong hoa tan bang phwong phap HPLC véi
cac diéu kién nhu & phan dinh luong.

Yéu cau % DC giai phong theo USP:

Tt % duoc chét hoa tan tai thoi diém t cua
mau nghién ctru.

Theo quy dinh cua FDA va EMEA f, € [50;
100] thi 2 d6 thi coi 1a giéng nhau [6].

Panh gia mo6 hinh dong hoc giai phong
dugc chit théng qua mot sé mé hinh nhu béc
khong, bac 1 (md hinh Wagner), Weibull,
Higuchi, Hixson-Crowell, Korsmeyer-Peppas...
Trong d6, md hinh dong hoc phul hop nhét véi
su giai phong duoc chat duoe danh gia qua tidu
chuan AIC va R%, [3] (duoc tinh toan bing

Thoi gian (gio) % DC giai phong lan 2
1 Khong I hon 15 phan mém Math’CA]? 15.0),. ‘ 5

3 17-32 - To1 uu hoa cong thuc: nho sy tro- giup
6 33 -48 phan mém INForm 3.1.

9 43-63

12 52-717

20 Khong nho hon 75 4. Kbt qua nghién ciru

So sanh do thi gidi phong dwoc chdt: Sir
dung chi s6 f, (similarity factor) thé hién sy
gidng nhau giita hai dd thi giai phong DC duoc
tinh theo cong thirc:

1 5 0,5
f,=50lg [17.2':1(1@ ~T) } 100

Trong do:

n: SO diém lay mau.

Ri: % duoc chat hoa tan tai thoi diém t
ctia mau ddi chiéu.

4.1. Bao ché va danh gia cac mau vién

Bao ché vién theo cong thirc & bang 2. Mi
cong thirc bao ché 100 vién.

- Ham luwong dugc chat trong cac mau vién dinh
luong duoc tir 95,63 + 1,34 % dén 97,93 +0,73
% (n=3), dat yéu ciu vé giéi han ham lugng
theo DBDVN IV (90 % - 110%).

- Thr hoa tan cac mau vién, két qua duogc
trinh bay ¢ bang 3.

Bang 3. Ty 1€ (%) Acid nicotinic giai phong theo thoi gian tir vién nén Acid nicotinic GPKD (n=6, )_( + SD)

Ty 1€ (%) DC gidi phong theo thoi gian

CT 1 gio 3 gio 6 gio 9 gio 12 gio 15gio 18gio 20gio 24 gio
NI 14,11 28,02 45,92 60,38 74,18 83,14 85,40 90,47 94,31
+1,03 +1,21 +2.20 +1,13 +2.17 +2,08 +1,89 +1,24 +4,13
N2 10,24 22,70 37,56 52,29 64,39 66,33 77,38 82,62 87,16
+1,09 +1,23 +2.38 +1,36 +2.38 +1,24 +2,51 +2.26 +3,37
N3 10,31 23,02 38,86 52,45 62,32 64,51 76,37 80,51 85,52
211 +1,28 +1,44 +1,42 +1,24 +1,20 +1,36 +3,47 +2.21
N4 13,46 30,69 48,04 66,19 78,29 79,37 92,39 93,20 95,10
+2,16 +2,48 +1,57 +1,48 +1,39 +1,32 +1,71 +3,22 +2,08
N5 9,73 22,03 35,52 50,90 62,18 62,82 75,18 75,82 87,01
+1,09 +1,24 +1,34 +1,28 +1,21 +1,32 +1,63 +3,36 +2,27
NG 9,71 22,15 35,36 54,13 63,65 65,00 78,81 82,12 86,27
+3,18 +1,32 +1,31 +1,43 +1,26 +1,14 +1,21 +2,11 +3,37
N7 10,30 27,48 44,64 59,67 79,12 81,22 95,38 95,79 97,05
+2,05 +2,38 +1,42 +1,46 +1,08 +221 +1,55 +2.26 +1,19
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NS 11,73 26,76 42,75 61,84 72,03 72,90 86,56 89,38 93,87
+1,12 +2,34 +2,42 +2,58 +1,31 +1,23 +1,39 +2,14 +3,41
NO 10,41 24,37 41,68 54,42 67,13 75,49 80,37 86,14 92,17
+2,06 +1,12 +1,16 +2,65 +1,31 +1,31 +1,52 +2,54 +2,35
N10 11,91 27,98 45,72 60,70 76,54 84,86 85,95 92,17 94,93
+1,06 +1,12 +1,24 +1,41 +1,20 +1,45 +1,41 +3,36 +2,51
NI1 10,40 23,83 39,32 53,23 68,34 79,06 84,64 93,84 97,24
+3,03 +3,11 +2.26 +1,12 +1,28 +1,29 +2.27 +3,18 +2.26
NI2 9,45 22,45 3541 47,78 59,26 67,32 71,84 80,12 86,28
+2,02 +1,51 +1,18 +1,08 +1,25 +1,40 +2.27 +3,14 +2.27
NI3 11,33 25,70 41,29 54,13 68,81 77,13 78,09 88,16 93,53
+1,06 +1,23 +1,31 +2,06 +2.30 +2.47 +2,15 +2.31 +1,31
N14 10,97 24,88 37,55 52,34 68,70 77,72 80,31 89,47 94,84
+2,04 +1,12 +2,30 +2,33 +2,32 +1,15 +1,20 +1,29 +2,43
NI5 11,08 20,98 34,67 46,67 59,93 68,93 74,43 81,36 91,72
+2,03 +2,16 +1,18 +1,31 +1,39 +1,29 +2,16 +1,34 +1,30
N16 8,26 16,52 27,76 36,51 45,72 52,61 57,84 64,26 73,12
+2,03 +2,08 +2,12 +3,20 +1,28 +1,27 +2,16 +1,25 +1,08
N17 11,24 23,38 39,08 50,94 64,06 75,99 80,94 89,85 93,69
+2,02 +1,15 +2.20 +1,27 +1,21 +2.27 +1,25 +1,18 +2.08
NIS 7,55 16,12 23,85 32,87 37,38 54,89 64,82 67,60 74,35
+1,03 +2,05 +2.03 +1,11 +1,17 +1,22 +1,20 +2.17 +3,18
N19 7,75 15,06 23,98 33,53 36,86 53,53 73,05 81,77 91,68
+3,05 +2,04 +1,09 +1,19 +1,43 +1,30 +1,22 +2.46 +3,18
N20 12,13 26,89 42,22 62,64 68,37 79,17 86,12 95,50 102,12
+3,07 +1,13 +3,25 +1,36 +1,22 +1,11 +1,17 +2,20 +3,62
12,56 25,74 43,00 54,49 67,70 79,04 80,87 89,08 90,30
N21 03 1,07 43,10 2,17 +1,46 £1,26 4220 42,12 42,05
N22 9,84 19,76 32,87 43,94 54,99 66,02 70,99 79,76 89,60
+1,03 +2,06 +2,08 +2,18 +1,22 +1,16 +1,08 +1,08 +2,11
N23 9,16 19,10 32,10 41,61 53,01 62,18 67,49 75,64 86,42
+3,02 +3.09 +2.,05 +1,12 +1,05 +2.14 +2.17 +3,29 +2.18
N24 9,62 18,94 31,73 41,53 52,83 62,40 66,75 75,32 84,66
+2,02 +2,08 +2,03 +1,06 +2,13 +2,08 +2,18 +3,43 +3,08

Nhén xét: tit ca 24 cong thic thuc nghiém
déu co6 kha ning kéo dai qua trinh giai phong
acid nicotinic. Tuy nhién, téc do giai phéng
dugc chét tir cac cong thire 1a khac nhau do ham
lwong cac loai ta dugc va do clrng vién la khac
nhau. Panh gia anh hudng cua bién doc 1ap t6i

tbc do giai phong duge chat (bién phu thudc)
dwra vao phan mém INForm 3.1 v6i yéu ciu dit
ra 1a hé s6 twong quan R? luyén va R? thtr tir 80
- 100 (s6 16p an 1; s6 nat trong 16p an 2; thuat
toan lan truyén ngugc RPROP). Két qua luyén
clia cac cong thire thé hién & bang sau:

Bang 4. Két qua R? luyén va R thir ciia cong thic

Y1 Y3 Y6 Y9 Y12 YI5 YIS Y20 Y24
R’luyén 7946 8680 90,62 8935 94,67 9141 90,52 81,82 7544
R’ thu 100 100 100 100 100 100 100 100 100
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4.2. Danh gid anh hieong cia cdc bién doc ldp
den bién phu thuoc

- HPMC KI100M: Ham Iugng HPMC
K100M cang tang thi ty 1€ gidi phong DC cang
giam, vi HPMC 1a polyme than nudc c6 d6 nhot
cao (100 000 cP), khi ty 1€ cao trong vién, kha
nang hat nudc tao 16p gel day dac s€ lam cham
su giai phong DC ra méi truong hoa tan. Két
qua duoc biéu dién & hinh 1 va 2.

==N10 =E=N14 =i=N12

%% DC giai phong

Thii gian ( gid)

0 5 10 15 20 25 30

Hinh 1. D0 thi biéu dién ty 1¢ (%) Acid nicotinic giai
phong theo thoi gian tur cac vién bao che theo CT
N10, N12 va N14.

240 12

Hinh 2. Mat dap Y6 theo HPMC K100M va d¢ cung
vién (Avicel tai tdim = 28 mg).

Khi ting ddng thoi khéi luong cia HPMC
K100M tir 120 mg dén 240 mg va do cimg tir 8
dén 12 kP thi ty 1& (%) DC giai phéng giam
(hinh 2). Khi ting dong thoi khdi luong cua
Avicel tir 16 mg dén 40 mg va do cung tir 8 dén

12 kP thi ty 1& (%) DC giai phong giam xudng
(hinh 3).

8
208 8.8
9.6

304

104
AVICEL (mg35.2 1.2 Do cung (kP)

40 12

Hinh 3. Mat dap Y6 theo Avicel va 6 cliing vién
(HPMC tai tam 180 mg).

Avicel la ta dugc don, c6 kha nang lam vién
chéc, mic du c6 kha ning truong né nhung do
HPMC c6 d0 nhot rit cao nén tac dong cua ta
dugc nay dén giai phong DC khong 15 rét.
Trong cac cong thirc nghién ciru, lactose lam ta
duge don dé vira da khdi lwong vién, hiu nhu
khong anh huong dén giai phong dugc chat.
D61 voi vién nén, luc nén anh huéng dén hé
théng vi mao quan do d6 c6 thé anh huong t6i
qua trinh hat nuéce va rd. Tuy nhién dbi v6i hé
bt than nudce sit dung polyme co do nhét cao,
qua trinh hut nude cha yéu phu thude vao toc
do truong nd cua ta dugc va do hang rao gel
day dic, qua trinh giai phong duoc chét xay ra
theo co ché khuéch tan.

4.3. Toi wu héa cong thirc bio ché:

Tir cac s liéu thuc nghiém, cong thuc toi
uu tim dugc cac gia tri X1 = 180 mg; X2 = 10
kP; X3 =24 mg

Tién hanh bao ché theo cong thirc tdi wu va
danh gid do hoa tan, so sanh véi $6 liéu du
doan. Két qua thé hién ¢ bang 5.
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Bang 5. Ty 1¢ (%) Acid nicotinic gidi phong theo thoi gian tir vién nén acid nicotinic GPKD (n=12, X+ SD )

Mau

Thoi gian (gio)

1 3 6 9 12 15 18 20 24
CT t6i uu 12,73 £2,02 25,75 + 1,09 42,53 +£2,06 54,64 +3,04 68,75+ 1,79 78,32 + 1,63 84,86 +2,62 88,20 + 1,59 94,89 +2,54
Du doan
cua 12,09 29,02 39,40 51,72 65,71 78,90 86,77 92,52 96,07
INform
USP 37 <15 17-32 33-48 43-63 52-71 >75

Nhan xét: Ty 1é phan trim giai phong duoc
chat tai cac thoi diém thoa man yéu cau cia bai
toan t6i wu va yéu cau ctia USP 37. Chi s f so
sanh dd thi hoa tan ctia vién nén acid nicotinic
GPKD bao ché theo cong thirc tdi wu va du
doan 14 76,26 (ndm trong khoang 50-100).

Panh gia dong hoc gidi phong cua vién acid
nicotinic GPKD bao ché theo cong thirc tdi wu,
so sanh voi cac mo hinh khac dugc trinh bay &
bang 6 va hinh 4.

M6 hinh bac 1 (Wagner) co6 gia tri AIC la
nho nhét va R%, 1a 16n nhat (AIC = 43,696 va
R%, = 0,996), phu hop hon ca dé giai thich co
ché giai phong DC tir vién. Pay 1a mé hinh dic
trung cho DC d& tan trong nudc bao ché voi cdt
than nudc c6 qué trinh giai phong DC theo co ché
khéch tan qua 16p gel truong nd cua ti dugc
HPMC (Hinh 4).

Bang 6. Gia tri AIC va R%, theo timg md hinh dong hoc ciia cong thirc t6i vu

Bac 0 Wagner Weibull Higuchi Hixson crowell Korsmeyer peppas Hopfenberg Quadratic
AIC 79,28 43,69 45,695 60,048 52,463 58,774 45,695 54,608
Rl 0,917 0,996 0,996 0,984 0,992 0,987 0,996 0,991

H
c
g
T
)

o
- |

. .
10 Théi gian (gio) 20 30

T§ 16 (%) Duoe chit gii phong
2
T

0

T,

Hinh 4. D4 thi biéu dién ty 1¢ (%) duoc chét giai
phéng tur cong thirc toi vu theo md hinh Wagner
(bac 1) [6].

4.4. Ban ludan

Dang cdt than nudce la mot trong cac hé
kiém soat giai phong duoc chit kéo dai duoc
quan tdm nghién ctru nhiéu trong nhirmg nim
gin day [5]. C6t than nudc st dung ta duoc
HPMC c6 nhiéu uu diém nhu dé bao ché vién
nén do chiu nén va tron chay tt; c6 dd nhét xac

dinh; twong hop tt voi nhidu duoc chét va ta
dugc khac. Viéc st dung HPMC K100M cho
vién nén acid nicotinic giai phong kéo dai 24
gio 12 phu hop do niacin 13 dwoc chit dé tan
trong nudc, ham lugng cao, thoi gian gidi
phong DC can kéo dai [5]. Phuong phap bd tri
thi nghiém va t&i uu hoa céng thirc sir dung
trong nghién ctru cho phép théng ké cac xu
huéng anh huéng, tiét kiém sé lwong thuc
nghi¢m va du doan dugc cong thure tdi wu sat
v6i thue nghiém. M6 hinh giai phong duoc chat
tr vién tuan theo mé hinh dong hoc bac 1, nim
trong gidi han d¢ hoa tan theo USP, phu hop
v6i co ché khéch tan dugc chét xay ra dong thoi
v6i qua trinh hat nuée truong né gel HPMC.
Két qua phan tich dong hoc giai phéng duoc
chat con gitip du doan d6 hoa tan lién quan t6i
lua chon ta duoc phu hop véi d6 tan cia mdi
dugc chat, nham tmg dung cho cac nghién ciru
sau hon v& méi twong quan SKD in vitro- in
vivo sau nay.
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5. Két luan

ba xay dung duoc cong thirc vién nén acid
nicotinic 500 mg GPKD 24 gid bao ché bang
phuong phap tao hat uét & qui mo phong thi
nghi¢m. Vién bao ché véi cong thirc lya chon
c6 do hoa tan dat tiéu chuan USP37 va gidng
véi dy doan tr mo hinh. Qua trinh giai phong
DC tir vién duoc kiém soat boi polyme than nude
c6 d6 nhét cao theo co ché khéch tan DC va tuan
theo dong hoc bac 1. Véi cong thie luwa chon co
thé 4p dung dé ning cip qui trinh bao ché & qui
md 16n hon nhim ap dung vao thuc tién.
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Abstract: Niacin (nicotinic acid) is a highly water-soluble vitamin, which has been used as a lipid-
lowering agent. Sustained release (SR) niacin tablet was developed in oder to maintain a constant
drug concentration for a specific period of time with minimum side effects. In this study, the once
daily extended release matrix tablets of niacin using a hydrophilic polymer of HPMC K100M as
matrix excipient were prepared by wet granulation method. The results of the dissolution study
indicated that the release of the drug was found to be dependent on the proportions of HPMC used in
the tablets. The dissolution profile of the optimal formula was similar to that of the predict and
attained the requirements of USP 37. The dug incorporated in the matrix released by diffusion and

fitted the first order kinetic.

Keyword: Niacin, sustained release, hydrophilic matrix, HPMC.



