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Summary
The aim of this study is to establish the liquid self - emulsifying drug delivery system of meloxicam
(SEDDS). The SEDDS is constructed from liquid excipients including oil, solvents and co-solvents.
Form building phase diagram, choose oil, solvents and co- solvents, and then combine meloxicam at
the rate of 0.5%. Based on the content of quality, we have selected a SEDDS of meloxicam (fomula
A9) with MX 0.5%, Smix includes Cremophore : PEG 400 1:1, Smix : castor oil is 8:2. The selected
SEDDS is thermodynamically stable, improving solubility compared to raw materials, when

dispersed into water with the particle size of 42.53 + 1.77nm.
Keywords: Liquid self - emulsifying drug delivery system, phase diagram, meloxicam, Cremophor,

Tween 80, PEG 400, castor oil.

Pat van dé

Meloxicam (MX) 1a thuéc gidm dau, chéng
viem nhém NSAIDs da dwoc st dung nhiéu
trong diéu tri. Tuy nhién, MX kém tan trong
nwoc khi pH < 4, ngay ca & dang mudi . Do
do, khi str dung theo dwdng ubng thwong co
sinh kh& dung (SKD) thdp. Mét s bién phap
nham nang cao SKD cho meloxicam da dwoc
ap dung, trong dé6 hé tw nhi héa (self -
emulsifying drug delivery system) dwgc quan
tam nhidu trong nhitng nam gan day . Hé ty
nhi héa (TNH) 1a hdn hop déng huéng cla dau,
chat dién hoat, chat déng dién hoat, khi phan
tan vao nwéc hé TNH nhanh chéng tao thanh vi
nhi twong dau/nuwéc, 1am tang dién tich tiép xuc
gitta dwoc chét va niém mac dwong tiéu hoa
nén cai thién dwgc SKD theo duwdng uéng. Mat
khac, hé TNH con ngén can dwoc su két tinh, két
tia clia dwoc chét trong qua trinh bao quan .
Hé TNH ap dung trong bao ché cac ché pham
thudc c6 ca hé 1dng va hé ran. Trong do, hé ran
dwoc quan tdm nhiéu hon do 6n dinh hon, dé
van chuyén va bao quan. Mat khac, hé ran dé
thiét ké hon cho cac dang bao ché ran nhw bét,
cém, vién nén, vién nang. Dé bao ché hé TNH
rén thi giai doan dau tién |a phai bao ché tir hé
TNH Iéng. Trong nghién clu nay,
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chung t6i bao cdo két qua nghién clru hé TNH
ldng v&i muc tiéu: Xay dwng dwoc gidn dd pha
va codng thirc bao ché hé TNH 1dng chira MX.

Nguyén liéu, thiét bj va phwong phap
nghién clru

Nguyén liéu va thiét bi

Nguyén liéu

Meloxicam chuén cta Hang Sigma Aldrich
(Han Quéc); cac ta duwoc: Dau 6 liu, dau thau
dau, diu dira, Tween 80, Cremophor RH40,
propylen glycol, PEG 400, maltodextrin, Aerosil,
HPMC E6, manitol, lactose dat tiéu chuan dwoc
dung; héa chét va dung méi: Dimethylfomamid
(DMF), methanol, ethanol 96% dat tiéu chuén
tinh khiét phan tich.

Thiét bj

May quang phd UV-VIS Jasco V730 (Nhat
Ban); thiét bi thir d6 hoa tan Copley-NE6 COPD
(Anh); may khudy tr gia nhiét IK RW16 (Han
Quéc); may siéu am Elma S100H (Bic); may do
kich thwoc tiéu phan ZT-100-Z, Horiba (Nhat
Ban); may xac dinh do Am tu déng ADAM AMB
310 (Anh).

Xac dinh d6 tan bao hoa cia meloxicam

Thém moét lwong du dwoc chat trong cbc c6
md chira 10 g ta dwoc, khudy tw lién tuc trong
12 gi&y, dé 6n dinh & nhiét dd6 phong trong 24
gi®y, sau do ly tam véi téc d6 4000 vong/phut
trong 15 phuat. Hat I&p dich 1dng phia trén, pha
lodng v&i hén hop dung méi DMF : ethanol
96% (1:8) L. Binh lwgng MX bing phwong
phap UV-Vis.
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Xay dwng gian doé pha

Chét dién hoat va déng dién hoat duwoc tron
v@i nhau theo cac ty 1& (kl/kl): 1:1, 1:2, 1:3, 2:1,
3:1, 4:1 (Smix). V&I mbi ty 1& Sy, tién hanh tron
v6i pha dau (O) theo ti 1& Sp,,/O nhw sau: 1:9,
2:8, 3:7, 4:6, 55, 6:4, 7:3, 8:2, 9:1. Thém tw tw
nwéc vao tirng cong thirc Spi/O, mbi lan thém
5% dén khi dat 95%, sau d6 khudy to véi téc do
100 vong/phut trong 2 phut, gitr & 60°C trong
sudt qua trinh thkr. Quan sat sy hinh thanh nhii
twong khi thay ddi trang thai vat ly tr trong subt
sang duc va ngwgc lai, ghi lai lwgng nwoéc.
Dung phan mém Chemix School 7.0 |ap gian dé
pha, trong d& méi truc twong trwng cho dau,
Smix Va nwéc twong &ng. T gidn dd pha, danh
gia cac vung nhi twong theo cac ty I& Spix
twong ng [2.6]

Bao ché hé TNH léng

Hé TNH dwoc bao ché bang cach hoa tan
MX vao hén hop dau, chéat dién hoat, ddng dién
hoat v&i ty 18 0,5% (kI/kl), khudy tir lién tuc trong
12 gi®y, dé 6n dinh & 24 gid. Dwa vao gian do
pha dé xac dinh cac thanh phan cong thirc hé
TNH phéi hop véi dwoc chat. H& TNH chira
dwoc chat dwoc danh gia cac chi tiéu: Do on
dinh nhiét dong hoc, kha nang phan tan, thoi
gian nhi héa, KTTP do truyén qua, d6 hoa tan,
ham lwong MX 2

DPinh lwong MX béng phu’o’ng phap UV-Vis

Xay dwng dwong chuén

Can chinh xac khodng 15 mg MX chuan rbi
hoa tan trong hén hop dung méi DMF : Ethanol
96% (1:8) dé duwgc day nong d6 chuan trong
khoang 6 - 15 pg/ml Do dd hap thu quang cua
cac dung dich & budc song cye dai. Mau tréng
la hdn hop dung mai ),

Dinh Iwong ham Iu’g'ng MX trong hé TNH
Iéng

Can mo6t hé TNH léng twong dwong véi
10 mg MX trong binh dinh mic 100 ml, thém
khoang 70 ml hén hop dung méi DMF : ethanol
96% (1:8), siéu am 30 phut, b6 sung vira du thé
tich bang hén ‘hop dung mai trén, l&c déu, pha
lodng néu can. Ly tdm vo&i téc d6 3000
vong/phut trong 10 phut, hat phan dich ph|a trén
roi loc qua mang loc 0,45 um, do quang & buéc
séng hap thu cuyc dai. Dua vao moi twong quan
gitra d6 hap thu quang va ndng d6 MX chuén dé
tinh ham lwong MX trong hé TNH Idng.

Xac dinh kich thwéc tiéu phan va chi sé
PDI

Cac cong thirc S,x/O va hé TNH dwoc pha
lodng 100 1an véi nuwéc cét, sau dé do kich

thwéc tiéu phan (KTTP) va chi sé PDI bang may
Zetasize Nano .

D6 6n dinh nhiét dong hoc

Cac cong thirc hé TNH léng duoc ly tam &
15.000 vong/phut trong 15 phut, sau d6 quan sat
s tach pha, tach I¢p. Nhirng cong thirc 6n dinh
duoc lya chon dé danh gia do 6n dinh theo chu
ki dong% ra & -5 °C va 40 °C, méi nhiét do trong
48 gio' 1",

Kha nang phan tan

Thém 0,2 ml hé TNH Iéng vao 200 ml nwéc
cat & nhiét do6 phong, khuéy tlr v&i tbc dd 100
vong/phut. D6 phan tan cta cac cong thirc dugc
danh gla cam quan theo hé théng phan loai
sau day

Mdrc I: Thb’i gian hinh thanh nhi twong ngén
(trong vong 1 phut), nhii twong thu dwoc trong
subt hodc hoi xanh.

Mtrc II: Thoi gian hinh thanh nhi twong
ngan, nhii twong tao thanh c6 d6 trong kém hon
ho&c duc mé hodc trdng hoi xanh.

Mdrc Ill: Hinh thanh nhid twong trong vong 2
phut, nhi twong tao thanh c6 mau trang sang
ho&c tréng sira.

Mtrc IV: Thoi gian hinh thanh nhi twong dai
hon 2 phuat, nhi twong tao thanh cé mau
trng xam.

Mdec V: Kha nang hinh thanh nhi twong
kém, xuét hién cac giot dau tach pha ndi I&n trén
bé mat.

Hé TNH dap &ng yéu cau & muc | hoac Il
dwoc Iwa chon dé tiép tuc khao sat.

Th&i gian tw nhii héa

Thém 1,0 g hé THN vao 500 ml dung dich
HCI 0,1 N, khudy lién tuc 50 vong/phut béng
may ther do hoa tan (loai c6 canh khuéy)
37 £ 0,5°C. Ghi lai thoi gian can thiét dé hé phan
tan hoan toan va dong nhat

D6 6n dinh cua he TNH trong cac
mdoi trwéng

Phan tan hé TNH Iéng trong nwéc, dung dich
HCI 0,1 N va dém phosphat pH 6,8 v&i ty |é pha
lodng 50, 100, 1000 lan, khudy trén véi toc do
100 vong/phut. D& én dinh trong 12 gi» &
37 £0,5°C va c1uan sat sy tach pha hodc két tha
clia duwgc chéat

Do truyén qua

Hé TNH twong dwong 100 mg MX duwoc
phan tan trong 100 ml nwéc. BO truyén qua T
dwoc xac dinh ban% may quang phd UV-Vis &
buwéc song 650 nm

D6 hoa tan

Thiét bji: May do dd hoa tan kiéu gid quay.
M6éi treong hoda tan: 900 ml dung dich dém pH
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7,5. Nhiét d6 méi trwdng hoa tan: 37 + 0,5°C.
Téc d6 khudy: 50 vong/phat. Cach tién hanh:
15 mg MX nguyén liéu hodac hé TNH tuong
dwong v&i 15 mg MX duwoc déng vao nang sbé
“000”.

Tién hanh: Thtr dé hoa tan v&i cac didu kién
nhw trén. Tai cac thoi diém do, Iy khodng 5 ml
méi truong thir, déng thdi bd sung 5 ml moéi

trwong méi. Dich thlr d6 hoa tan dugc loc qua
mang 0,45 um va tién hanh dinh lvong bang
phwong phap UV-Vis. Mau trng la dung dich
dém phosphat pH 7,5.

Két qua va ban luan

Xac dinh cwc dai hap thu va xay dwng
dwong chuan
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Hinh 1. Cuc dai hap thu va duong chuén cta MX trong dém phosphat pH 7,5
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Hinh 2. Cuc dai hap thu va dwong chuén cda MX trong DMF : EtOH 96% 1:8

Két qua & hinh 1 va 2 cho thay: Trong ca hai
moi tredng, MX deu co cuc dai hap thu & bwdc
song 362 nm va co6 sy phu thudc tuyén tinh clia
mat c}é guang vao nong dé cla MX chuan voi
hé sb twong quan > 0,996. Nhw vay, c6 thé st
dung phuong phap UV-Vis dé dinh lugng MX
trong cac mau khao sat hé TNH I6ng.

Xac dinh dé tan cua MX trong cac
chat mang

PG

PEG 400
Transcutol P
Span 80
Tween 80
Cremophore RH40
Déu oliu

Tinh dau bac ha
Déu géc

Déu diva

Déu thau dau

23
82

10 15

0 5
Hinh 3. B¢ tan CL’/q MX trong céc chét dién hoat
va cac dong dién hoat (mg/g)

Hinh 3 cho thay: Trong cac chat dién hoat,
MX tan tét nhat trong Tween 80 (14,225 *
0,191 mg/g) va Cremophore (13,815 =
0,142 mg/g). Trong céc chat ddng dién hoat, MX
tan tot nhat trong PEG 400 (12,634 + 0,336
mg/g). Trong céc loai dau, MX tan tét nhat trong
dau thau dau. Do d6, hén hop Cremophore :
PEG 400 : dau thau dau va Tween 80 : PEG
400 : diu thau dau dwoc lwa chon dé xay dung
gian d6 pha.
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Xay dwng gian dé pha va xac dinh kich thwéc tiéu phan

Smix = 1:3 Smix

o

Smix = 1:1

\/"

%
o

" b. Spy (Cremophore RH40:PEG 400)

Hinh 4. Gidn dé pha ctda hai hé Sy (chét dién hoat : déng dién hoat)

Hinh 4 cho th4y: Trong ca hai hé S thi khi
gidm ty |& chat dién hoat c6 xu huéng lam gidm
viing hinh thanh nhi twong (ving mau xam). O
ty 1&é Smix = 1:3 ¢6 vung hinh thanh nhi twong
nhd nhat. So sanh gitra hai hé S, thi ving hinh
thanh nhi twong & hé c6 Cremophore cé xu
hwéng 16n hon so véi hé c6 Tween 80 khi Spix
la 3:1 va 4:1, con céac ty 1&é Spix khac la twong
dwong nhau. Bé rut gon cong thirc trong khao
sat hé TNH 16ng, cac cong thirc Sy tiép tuc
dwgc danh gia vé kich thuéc tiéu phan,

rieng hé Snix 4:1 la khéng danh gia do cé vung
hinh thanh nhii twong twong dwong Sy 3:1. Két
qua cho thay: Vé&i hé cé Cremophore thi ¢ 13
cbng thirc ¢c6 KTTP < 100 nm va 2 cdng thirc cé
KTTP tr 100 - 200 nm. Con v&i hé c6 Tween 80
thi chi c6 6 cong thirc c6 KTTP < 100 nm va 2
cbng thirc c6 KTTP tir 100 - 200 nm. Do do, hé
Smix c60 Cremophore duwoc lwa chon dé tiép tuc
khao sat hé TNH léng chira MX.

banh gia kha nang phan tan va thoi gian
nhii héa

Bang 1. Kha ndng phén tan va thoi gian nhi hda cda cac céng thire hé TNH I6ng

. Céng thirc hé TNH Iéng Chi tiéu danh gia
Cong _ - 5 Kha nang Thoi gian nhi héa
thie S :CoS (S Smix : O MX % phan t4n (Gidy, n=3, TB + SD)
Al 31 9:1 0,5 Mirc | 57,93 +1,62
A2 31 8:2 0,5 Mdrc | 49,91 £ 2,92
A3 31 73 0,5 Mdrc | 47,42 + 1,88
A4 3:1 6:4 0,5 Mdrc Il 43,93 £ 2,21
Ab5 2:1 9:1 0,5 Mdrc | 37,93 +1,13
A6 2:1 8:2 0,5 Mirc | 48,03 £ 2,62
A7 2:1 73 0,5 Mdc Il 42,73 £ 2,27
A8 1:1 9:1 0,5 Mirc | 19,48 + 1,01
A9 1:1 8:2 0,5 Mirc | 24,39 £ 0,94
A10 1:1 73 0,5 Mcc Il 22,62 + 1,00
Al1 1:2 9:1 0,5 Mirc | 12,50 £ 0,22
A12 1:2 8:2 0,5 Mc Il 21,61+0,72
A13 1:2 7:3 0,5 Mtrc Il 24,80 + 0,46
A14 1:3 9:1 0,5 Mtrc Il 9,84 + 0,52
A15 1:3 8:2 0,5 Muc Il 17,37 £ 0,95

Bang 1 cho thay: Thai gian nhii héa cla cac
cobng thirc déu twong ddi ngan, tr 9 - 58 giay.
Trong dé, 11 cong thirc cho kha nang phan tan
& muic | (trong subt) va mic Il (duc mo).

C6 4 cong thire 1a A10, A12, A13, A15 & murc I
(duc trang nhw stra). Do do, 11 cong thirc &
mtrc | va Il dwoe Iwa chon dé tieép tuc danh gia.
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Danh gia KTTP, chi s6 PDI, thé Zeta va do truyén qua
Bang 2. KTTP, chi s6 PDI, thé Zeta va dj truyén qua ctia cac hé TNH Iéng, n = 3

Céng thirc KTTP (nm) PDI Thé Zeta (mV) T (%)
A1 22,50 + 0,01 0,261 + 0,011 -61,20 + 1,04 98,59 + 0,47
A2 31,80 £ 0,10 0,244 + 0,010 -89,70 + 1,25 97,20 + 0,80
A3 59,80 + 0,20 0,294 + 0,007 -91,77 £ 1,60 96,61 + 0,62
A4 99,43 + 0,25 0,257 £ 0,012 -0,63 + 0,06 -

A5 21,10 +0,10 0,129 + 0,004 -89,87 + 1,50 98,37 £ 0,77
A6 26,47 + 2,05 0,043 + 0,006 -90,23 + 0,23 97,84 £ 0,76
A7 62,07 + 0,35 0,222 +0,010 -0,20 £ 0,01 -

A8 19,37 £ 0,85 0,050 + 0,004 -137,97 + 2,54 97,69+0,48
A9 42,53 +£1,77 0,236 + 0,015 -113,80 + 1,51 98,85 + 1,44
A1l 35,50 £ 0,10 0,151 £ 0,011 -52,83 £ 0,81 96,89 + 0,67
A14 66,83 + 0,25 0,395 + 0,003 -0,10 £ 1,70 -

Bang 2 cho thdy: Cac hé 16ng déu c6 KTTP
nho, tr 19,37 - 99,43 nm. V& cam quan, cac
cong thirc A1, A2, A3, A5, A6, A8, A9, A11 tao
nhi twong trong, cac céng thirc A4, A7, A13 tao
nhi twong duc mé 1a phu hop voi két qua danh
gia kha nang phan tan. Trong cung hé S,y thi
khi tang ty 1& S so v&i dau (O) lam giam dan
KTTP. Chi s6 PDI cla cac cong thirc déu < 0,3
(trlr cOng thirc E14), ching t6 cac cong thire
nay déu co suw _phan bé déng déu vé KTTP.
Khi thé Zeta ndm ngoai khodng -25 mV va

25 mV thi chirng té hé on dinh, nén 3 cbng thire
la A4, A7, A14 ndm trong khoang nén loai trt,
chi lva chon 8 cong thirc dat yéu ciu vé thé
Zeta dé danh gia do truyén qua (T). Két qua cho
thdy cac cong thirc déu c6 T cao, trong khoang
96,61 - 98,85%. B6 truyen qua T la ty 1& gitra
lwong anh sang di qua mau do so véi ban dau,
gia tri T cang I&n thi kha nang hap thu anh sang
clia mau cang nhd, hé TNH cang tét.

DPanh gia dé 6n dinh va dinh lwong MX
trong hé TNH léng

Bang 3. D6 én dinh va ham luvong MX trong hé TNH Iéng, n = 3

Céng MX (%) Qé on dinh trong cg’c méi trrrong ] D6 én dinh nhiét déng hoc
thirc § Nwoc 7 HCI pH 1,27 Dém pH 6,87 Ly tdm Déng ra
A1 97,60 + 0,45 N N N N
A2 99,00 + 1,45 N N N N N
A3 101,14 + 0,81 N N N N N
A5 98,69 + 0,91 N N N N N
A6 99,66 + 2,13 v N N N N
A8 98,51 + 0,47 v N v v v
A9 97,64 + 1,24 N N N N N
A11 100,87 + 0,77 v N v N v

(): én dinh; 7: Pha loang & céc ty Ié 50, 100, 1000 Ian.

Bang 3 cho thay: Khi danh gia d6 6n dinh
trong cac mdi trwdng, khi ly tdm hay theo chu
trinh nhiét thi tt c& cac cong thirc déu 6n dinh,
khéng xdy ra hién twong tach pha, két tda

120

100

% MX giai phong
A 0 o
o o o

N
(=]

o

15 min 30 min 45 min

hoac tach I6p. Ham Iwgng MX trong hé TNH
I6ng tr 97,60 - 101,14% so v&i MX ban dau.
D6 hoa tan cua MX tir hé TNH léng

—_—A1
—-—A2
—he—A3
—é=AD
—H—AE
——AB
——AQ9
—A1

——Nguyén

60 min 75 min 90 min ligu

Hinh 5. Ty Ié % MX giai phéng tir hé TNH I6ng trong méi trirong dém pH 7,5
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Hinh 5 cho thdy: O 30 phat dau, cac cong
thire t A1 - A3 gidi phong dwoc chét thap, chi
twong dwong so v&i nguyén liéu. Cac cdng thirc
A8, A9, A11 c6 ty I1& MX gidi phéng cao hon hin
s0 v&i cac cong thire con lai. Diéu nay c6 thé do
Cremophore cé thé chét dac & nhiét do thwdng,
chi chay hoan toan & 50 - 60°C nén & cac cdng
thirc c6 ty 1€ Cremophore cao (A1, A3) lam
cham qua trinh gidi phéng duoc chat. Khi giam
ty 1é Cremophore & cong thirc A5, A6, A8, A9 da
lam tang do hoa tan ctia MX, nhwng khi tiép tuc
gidm ty l1é Cremophore (A11 so véi A8) thi
khong lam tang dd hoa tan. V&i cung ty 1& Sk
nhwng néu giam ty 1& Smix : O (A9 so v&i A8) thi
c6 xu hwéng lam tang dé hoa tan. Nhw vay,
trong cac cong thirc khdo sat thi A9 cé dd hoa
tan cao nhét.

Két luan

Dwa trén danh gia d6 tan va gian dd pha da
lwva chon dwoc Cremophore, Tween 80, PEG
400, diu thadu dau dé xay dwng cong thirc hé
TNH léng chira MX. Tlr danh gia cac chi tiéu
chat lwong da Iwa chon dwoc cong thirc A9 dé
bao ché hé TNH Idng chira MX 0,5%, Smix gém
Cremophore : PEG 400 1:1, ty 1& Spy : dau thau
dau la 8:2. H& TNH Iéng A9 co kich thwéc nano
(42,53 nm), cai thién ro rét dwgc dé hoa tan cla
MX trong mai trwdng dém phosphat pH 7,5.
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