TOI UU HOA QUY TRINH SAN XUAT VIEN NEN CHUA PHUC

PIROXICAM-BETA-CYCLODEXTRIN BANG THIET KE THUC NGHIEM
Tiéu Vinh Thuan’, Pham Dinh Duy, Huynh Vin Héa
TOM TAT

Tong quan: Piroxicam la khing viém Non-Steroid diu tién dugc dp dung kij thudt tao phitc theo kiéu chii
thé“khich thé. Két qua da lam ting ty 1€ hip thu va gidm sw tic dong tryc tiép gip viém da day cua Piroxicam.
Truwoéc ddy nhém nghién cieu thudc trieong dai hoc Y Duwegc Thanh Pho" H6 Chi Minh da xdy dwng cong thikc ciia
vién nén chita phirc hop Piroxicam-Beta-Cyclodextrin (PBC) va da dat dwoc thanh cong mong mudn. Muc dich
ctia nghién cieu nay 1a nham t6i wu héa quy trinh ddp vien PBC bang thiét ké thyc nghiém.

Phuong phdp: Vién nén dwoc diéu ché voi hai ta diegc siéu rd la: Crosscarmellose sodium va Crospovidone.
Hon hop duwoc xdc dinh goc nghi, ty trong biéu kién, 1y trong sau khi nén va ty 1¢ Hausner. Vién nén dwoc dinh
Qid d hoa tan, d§ phin tan khoi lwgng, do citng trung binh va d¢ phan tan div ligu do citng. Phwong phdp t0i wu
héa thwc nghiém dwa vao mé hinh D-Optimal két hop dwoc 1tng dung vao viéc toi wu hoa quy trinh dip vién
PBC.

Két qua: Dir ligu thuc nghigm duwoc phan tich bang phiin mém Design-Expert. Gidi phdp ti wu ciia quy
trinh ddp vién PBC bao gom ty I¢ cuia cdc ta duwoc: 1,48% Magnesi stearat, 1,91% Aerosil, 46,5% Starlac va co
ray 0,8 mm.

Két lugn: Gidi phdp t6i wu ctia quy trinh ddp vién PBC da dat dwoc thanh cong duwa vao phiin mém Design-
Expert.

Tirkhéa: Piroxicam-beta-cyclodextrin, phurong dép thing, thiét ké'thwc nghiém.

ABTRACT

OPTIMIZATION OF DIRECT COMPRESSION PROCESS FOR TABLETS CONTAINING PIROXICAM-
BETA-CYCLODEXTRIN COMPLEX BY EXPERIMENTAL DESIGN

Tieu Vinh Thuan, Pham Dinh Duy, Huynh Van Hoa
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Background: Piroxicam (Px) is the first non steroidal anti-inflammatory drug which applied the guest-host
technique. This result has increased the rate of absorption of Px and reduced the risk of direct-contact gastric
irritation. The group of scientists from Ho Chi Minh city University of Medicine and Pharmacy studied
formulation of tablet containing Piroxicam-beta-cyclodextrin (PBC) complex and came up to their expectation .
The specific aim of the study was optimized direct compression process for tablets contained PBC complex by
experimental design.

Methods: The tablets were prepared with two super disintegrant e.g. Crosscarmellose sodium and
Crospovidone. The blend was examined for angle of repose, bulk density, tapped density and Hausner’s ratio.
Tablet was evaluated for dissolution, weight variations, hardness and hardness variations. An experimental
optimization technique based on combined D-optimal design was applied to optimize the direct compression
process for PBC tablets.
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Results: Experimental data of Combined D-optimal design was analysed by Design-Expert software.
Optimal solution of process of direct compresion PBC tablet included 1.48% Magnesium stearate, 1.91% Aerosil,

46.5% Starlac and 0.8 mm sieve.

Conclusion: The optimal solution of process of direct compression PBC tablet was successfully estimated by

Design-Expert software.

Key words: Piroxicam-beta-cyclodextrin, direct compression, experimental design.

DATVANDE

Piroxicam la khang viém Non-Steroid dau
tién duoc 4p dung ky thuat tao phitc theo kiéu
cha thé-khach thé. Két qua da lam tang ty 1&
hap thu va giam su tac dong truc tiép gap
viem da day cua Piroxicam. Phtc hop
Piroxicam-Beta-Cyclodextrin (PBC) la mot cadu
trac ma trong do6 Piroxicam dwoc tao phtic voi
Beta-Cyclodextrin, mot Oligosaccharide vong.
Phttc hop nay cho phép nhitng phan tt don
Piroxicam duoc giai phong mot cach riéng biét
trong hé tiéu hoa thay vi ¢ dang tinh thé. Diéu
d6 lam cho Piroxicam dat sinh kha dung toi
da. Do thoi gian tiép xuac tryc tiép voi niém
mac dac day giam xulng nén nguy co gay
viém loét da day cling s€ giam.

Phuwong phap duwgc lya chon dé san xudt
vién nén 1a phuong phap dap thing dua vao
liéu lwong va tinh chat vat ly caa thude nhu la
kha nang chju nén va kha nang chay cta hon
hop bot thudc®. Phuong phap dap thing la
qua trinh dap hon hop bot bao gom hoat chat
va ta duoc thanh vién, khong thong qua qua
trinh xt& 1y bot ban dau®.

Viéc san xuat vién nén bang phuwong phap
dap thang phéat trién hon so véi nhiing
phuong phép san xudt vién nén khac do mang
lai hiéu qua cao(?. Phuong phap dap thang c6
hiéu qua kinh t€ cao hon, giam duoc thoi gian
san xudt va 1la mot xu hudng cua tiéu chuan
thuwe hanh san xuat thudc tot (GMP). Mat khac,
phuong phap dap truc ti€p con khac phuc
nhting han ché nhu hoat chat kém bén voéi
nhiét d6 va d0 Aam®. Vién nén dwoc diéu ché
bang phuwong phap dap thang nén ta duwoc ra
duoc dua truc tiép vao khdi bot khong thong
qua giai doan lam c6m va sé ti€p xuc truc ti€p
v6i dung dich hoa tan. Do d6 d6 hoa tan sé

nhanh hon®. Mot nhuoc diém ciaa phuong
phép dap thang la chi c6 thé 4p dung ddi véi
vién nén co ti 1é hoat chat t6i da 30%, do phan
16n cac hoat chat & dang bot c6 do chay thap
va phan 16p®.

Trudc day, hau hét viéc xay dung cong
thirc va nang cap quy md thuc hién vaéi sy thay
doi gia tri cta cac bién (yéu t6) ¢ mot thoi
diém, mot cach ngau nhién, va giit lai nhiing
bién khac khong do6i d€ nghién ctu su anh
huéng dén nhitng bién ddc trung lén cong
thitc hodc quy trinh®. Nhitng thit nghiém theo
phuong phap nay dan dén sai sd do khong xét
dén moi quan hé cu thé gitra cac tinh chat cua
thanh phdm (cac bién dau ra) véi nguyén vat
liéu va cac thong s6 quy trinh®. Vi vay, ngay
nay thiét ké thuc nghiém duoc stt dung trong
viéc xdy dung cong thirc va tdi wu hda quy
trinh san xuéat thudc trong cdng nghiép duoc
dé€ khic phuc nhuoc diém trén®. Muc tiéu cua
nghién ctu nay la phéat trién vién nén
Piroxicam 20mg bang phuong phap dap thang
nham ting d6 hoa tan ctia vién.
PHUONGPHAP
Nguyén vat liéu

Hoat chét gom Pyroxicam (Trung Qudc) va
— Clyclodextrin (Phap) dat tiéu chuan BP2002 va
USP28. Cac td duoc gom: Kollidon CL M,
Croscarmellose, Aerosil, Magnesi Stearat,
Starlac. May tht ¢ hoa tan Erweka DT (Ptc),
mdy quang pho UV-Vis Simadzu 2550 (Nhat),
mady dap vién tam sai Minipress II (Dtic). Phan
meém Design - Expert v7.0.0 Trial (Stat-Ease, Inc).

Phuong phap nghién cttu thic nghiém

Qui trinh diéu ché vién nén PBC



Tron cac nguyén liéu gobm phac PBC,
Kollidon CL M, Croscarmellose S va Starlac
trong 12 phut. Thém Magnesi stearat va Aerosil
vao hon hop nguyén liéu dau va tron 3 phat &
dugc hon hop dong nhat. Pem hén hop bot
dong nhat dap vién c¢6 duong kinh 11 mm trén
may dap vién tam sai Minipress II.

T6i uu héa quy trinh ddp vién bang phuong
phdp dép thing:

22 quy trinh khac nhau da duoc st dung dé
lam dit liéu phan tich cho thiét ké D-Optimal két
hop. Magnesi stearat (x1), Aerosil(x2) and Starlac
(x3) la nhiing bién doc lap cua cong thirc t6i uu
va cO ray (x4) 1a bién doc lap cuia quy trinh diéu
ché vién. Do hoa tan (y1), dd phan tan khéi luong
(y2), d0 cing (ys)va do phan tan dit liéu d ctiing
la bién s6 phu thudc hay bién két qua. Ty 1é va
gidi han cao-thdp cua cac yéu to anh huong
dwoc trinh bay 6 Bang 1:

Bang 1. Nhirng gi6i han rang budc doi voi cic yéu t6’
dnh huéng (biéh déc 1gp)

Yéu té Don |Ma hoa|Giei han [Trung tam | Giéi han
Vi bien dwéi | (ma hoa: trén
(ma hoa: 0) (ma hoa:
-1) +1)
Lwong Mg | % X1 1 2 3
stearate
Lwong Aerosil| % X2 0,5 15 25
Lwong Starlac| % X3 444 46,4 48,4
Kichcoray | mm| x4 0,8 1

Xdc dinh cdc thong s6 cia ciia vién nén:

Sau khi dap vién, vién nén duwoc kiém
nghiém theo cac tiéu chuan sau:

Thtt nghiém d6 hoa tan: thit nghiém d6 hoa
tan cta vién nén PBC duogc thuce hién theo mo ta
cua BP 2004. (British Pharmacopoeia 2004) voi
cac diéu kién nhu sau:

- Thiét bi: may thir d6 hoa tan kiéu canh
khudy.

- Mobi treong: 500 ml dung dich dém pH
74.

- T6c d) canh khudy: 50 vong/ phut.

- Nhiét do: 37 °C +0.5.

- Thoi diém 1&y mau: phut thit 3

- Thuc hién dinh lwgng xac dinh nong
d6 6 mau & budc séng 354 nm va so
sanh v6i mau chuén:

D9 hdp thu mau tht
0 hap thu mau thw X 100

% Do hap thu =
D9 hdp thu mau

D¢ phan tan khéi lugng: dd phan tan khoi
lwong cha vién nén la nhitng chi s6 twong tng
voi sy dong déu ham luong ctia vién. Can khoi
luong cua 20 vién nén bang can phan tich
(Precisa XB 220A, Germany). Hé sd phan tan
ctia mdi quy trinh dwoc x4c dinh:

v 5D a2
CV = —}? * 100%;

Xac dinh d6 cing: 20 vién nén duoc lay mot
cach ngau nhién va do ciing duoc xac dinh bang
may do do ciing (Erweka, Germany). Sau d¢6, xac
dinh hé s6 phéan tan cua do cang.

KETQUA VATHAOLUAN
Nhiing diéu kién can thiét cho qua trinh
t6i wu hoa

Dt liéu thuc nghiém: dit liéu thuc nghiém
dau vao cua qua trinh t6i vu hoéa duoc 14y twe
dit liéu thue nghiém ctia qua trinh sang loc va
nghién ctu sy twong quan cua cac yéu té doi
véi tinh chat ctia vién nén PBC.

Bang 2. Két qua thwc nghiém theo mo hinh D-Optimal két hop

Nhém X1 X2 X3 X4 Y1 Y2 Y3 Ya
1 1 1 0,5 48,4 0,8 52,91 0,64 78,8 5,9
2 3 2,5 44.4 0,8 70,49 2,89 65,5 29
3 1 0,5 48,4 1 51,01 0,50 75 11,2
4 2 2,5 45,4 1 68,81 1,16 749 8,8
5 2 1,5 46,4 0,8 63,43 0,89 82,3 6
6 3 2,5 444 0,8 71,35 2,69 56,2 30,6
7 3 1,5 45,4 1 64,91 0,93 74,3 17,7




Nhom X1 X2 X3 X4 Y1 y2 Y3 \Z
8 3 0,5 46,4 0,8 67,84 1,11 51 25,6
9 3 15 45,4 0,8 61,88 0,94 78,5 10,3
10 2 1 46,9 0,8 64,19 0,67 80,2 8,1
11 3 25 44 4 1 73,69 0,53 68,4 24,7
12 1 2,5 46,4 0,8 71,87 1,17 79,3 10,9
13 2 15 46,4 1 59,29 0,90 82,8 4
14 2 15 46,4 1 58,99 0,91 83,3 42
15 2 1 25 46,4 1 67,06 0,74 73,5 55
16 2 2 45,9 1 65,64 1,28 85,7 8,1
17 3 0,5 46,4 1 71,24 0,84 59,1 21,8
18 1 0,5 48,4 0,8 55,52 0,62 75,5 45
19 1 0,5 48,4 1 50,41 0,62 73,5 6,1
20 3 0,5 46,4 1 71,43 1,13 49,6 31,8
21 2 15 46,4 0,8 62,84 0,65 88,3 6,42
22 3 2 15 46,4 0,8 62,34 0,56 86,4 7
Ghi chui: Bang 3. Cic thong so'to1 wu
xt: Ti1é Mg stearate (%) Muc tiéu Gi &i han dwéiGiéi han trénTrong s 6
x2: Ti1é Aerosil (%) X1 [Trong khoang 1 3 Mac dinh
N o X2 [Trong khoang 0,5 25 Mac dinh
x: Tile Starlac (%) xs [Trong khoang 44,4 48,4 Méc dinh
xa: Kich ¢5 ray xat hat (mm) x4 [Trong khoang 0,8 1 Méc dinh
y1: D6 hoa tan cua vién PBC ¢ phut thit 3(%) y: | Tién dén 66 50,41 73,69  [Mac dinh
y2 D& phén tén khéi luong (%) y2 Tc“')i’thiéu 0,50 2,88 Mac dinh
N, . Y3 Toi da 49,6 88,3 Méac dinh
y= DO cting trung binh (N) ve | Téithidu 4 3.8 |Macdinh

ys: D0 phan tan dit liéu vé do cing (%)

Cic trong s6 d6i voi cac tinh chat cua phtc
(yi): cac trong sO thu duoc tir két qua cua qua
trinh nghién ctu sang loc va twong quan ¢
Bang 2.

Ham muc tiéu cho cac tinh chat ctia phuc:

Bang 4. Két qua t6i wu va cdc gid tri dw dodn

Qua trinh t6i wu dwoc thuce hién bi“mg phéan
mém Design-Expert v7.0.0 (Stat-Ease, Inc).

Gia tri t6i wu ctia bién dau vao va gia tri duw

doan tinh chat san pham

Két qua t8i wu héa bang phan mém

Design-Expert v7.0.0 bao gom céac thong so toi
uwu cua quy trinh dap vién va gia tri du doan
cua do hoa tan, d0 phan tan khoi luwong, do
cing trung binh va d¢ phan tan dit liéu do
cting dugc tém tat & Bang 4:

Bién X Tén Giatri Biény Tén Kho ang d w doan
X1 Ti Ié Mg stearat 1,48 Vi D6 hoa tan 61,69 — 68,16
X2 Ti l& Aerosil 1,91 Y2 CV khéi lvong 0,35-1,12
X3 Ti lé Starlac 46,5 V3 D6 clrng trung binh 78,74 — 96,45
Xa Kich c& ray 0.8 V3 CV d6 cirng 2,51-9,53

Céc giai phap t6i wu

Vi cac thdong so t6i vu ¢ Bang 4, phan mém Design-Expert da dua ra duwgc cac giai phap toi

uu duoc trinh bay ¢ Bang 5.



Bang 5. Cic gidi phdp t0i wu
X1 X2 X3 Xa V1 y2 y3 Ya Kha nang mong mu én
1 1,48 191 46,5 0,8 64,91 0,73 87,59 5,87 0,94
2 1,6 2,32 46 1 65,99 1,05 78,99 5,67 0,86
Giai phap 1 duoc chon lya dé tién hanh  KETLUAN

thye nghiém kiém chiing vi ¢6 kha nang mong

mudn cao nhat 1a 94%.

Design-Expert® Softw are

Desirabilty
1

0

X1=A: Mg stearate

X2 =B: Aerosil 0.940
X3=C: Starlac

Actual Factor 0.705
D: Kich thuoc hat = 0.8

0.470

Desirability

0.235

0.000

Hinh 3.1 Biéu do t6i wu cua gidi phdp 1

Design-Expert® Softw are

Desirabilty
1

0

XL=A: Mg stearate

X2 = B: Aerosil

X3=C: Starlac
0,645

Actual Factor

D: Kich thuoc hat = 1

0.430

Desirability

0215

0.000

cusy

A(5)

Hinh 3.2 Biéu do t6i wu cua gidi phép 2

Két qua thyc nghiém kiém ching

Két qua thu duoc tir viéc kiém dinh 3 16 vién
diéu ché theo qui trinh t6i wu hda va cac thong
sO0 da dwoc du doan bdi phan mém Design-

Expert.
Bang 6. Két qua thuwc nghiém kiém chitng
Tinh ch &t Lo61 L62 L63
Do hoa tan 62,1 65,27 65,61
D6 phan tan khéi lwong 1,2 0,88 1,21
Do clrng trung binh 87,1 82,2 86,05
Bo phén tan dir liéu d6 7,08 7,72 8,3
cwng

Tat ca cac s0 liéu danh gia 3 16 thyc nghiém
kiém chiing déu nam trong khoang dur doan ctia

phan mém Design-Expert.
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