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NGHIEN CUU BIEU CHE GEL MELOXICAM

VOI PO HOA TAN VA TINH THAM CAO
e Phiing Diic Truyén* e Trin Anh Vii ¢ Nguyén Thi Anh Nguyét e Nguyén Thi Mai
Truong Pai hoc Quoc té Hong Bang

TOM TAT

Pt van dé: Meloxicam (ME) la thuéc khang viém non steroid (NSAIDs) cé tac dung khdng
viém manh nhung doé tan thdp, sinh khd dung kém.Tao phirc giita ME véi 2-hydroxypropyl-f3-
cyclodextrin (2HPCD)hoa tan trong nudc giup ndng cao sinh kha dung ciia ME trong dang bao
ché gel. Muc tiéu nghién cieu:Diéu ché va danh gid sw hinh thanh phirc ME-2HPBCD. Xay dung qui
trinh va cong thike bao ché gel ME. Poi tuwong va phieong phdp nghién citu:Tao phitc ME voi
2HPPBCD bdng 2 phirong phdp nghién wét, dong dung méi va tién hanh danh gia dé hoa tan, do tan,
phdn tich phé' IR, DSC, 'H-NMR ciia phirc ME-2HPBCD. Thim do, xdy dung qui trinh va diéu ché
gel ME. Két qud va ban ludn:Tao phite ME-2HPBCD diéu ché bang phwong phdp dong dung méi
do hoa tan 89.10% o 60 phut so voi 11.87% cia ME. Do tan cua phitc ME-2HPCD tang 124,84 so
véi ME nguyén liéu. Phan tich phé IR, DSC, 'H-NMR ciia phitc ME-2HPBCD cho thdy cé su tiong
tac tao phike 16 rét giita meloxicam va 2HPBCD. Xady dung dwoc qui trinh va diéu ché gel ME véi dé
hoa tan va tinh tham cao. Két luén: Pa dieu ché phitc ME-2HPBCD va phan tich phé IR, DSC, 'H-
NMR, pha hoa tan, danh gia dé hoa tan, do tan cho thay phire ME-2HPBCD cho d6 hoa tan 89.10%
0 60 phut tang 124,84 so voi ME nguyén liéeu. Chung minh duoc 2HPBCD co tac dung lam gia tang
tinh tham ciia ME va xdy dung dwoc cong thike va qui trinh diéu ché gel ME.

Tw khoa: ME,2HPCD, phirc, IR, DSC,'H- NMR

PREPARATION PROCESS FOR ME GEL

THAT HAS HIGH SOLUBILITY AND PERMEABILITY
e Phung Duc Truyen ¢ Tran Anh Vu e Nguyen Thi Anh Nguyet ¢ Nguyen Thi Mai

ABSTRACT

Background: Meloxicam (ME) is a nonsteroidal anti-inflammatory drug (NSAIDs) with strong
anti-inflammatory effects but low solubility and poor bioavailability. Complexation of ME with 2-
hydroxypropyl-f-cyclodextrin (2HP[SCD) enhances the bioavailability of ME in gel
Jform.Objectives:Prepare and evaluate the formation of ME-2HP[SCD complex. Develop process
and formula for ME gel. Materials and method: Prepared ME complex with 2HPBCD by two methods:
wet grinding, co-solvent; and conducting evaluation of solubility, analysis of IR, DSC, 1H-NMR
spectrum on ME-2HPBCD complex. Investigating, developing the process and formula for ME gel.
Results and discussions.: Prepared ME-2HP3CD complex by co-solvent method dissolves 89.10%
at 60 min compared to 11.87% of ME. The solubility of the ME-2HP3CD complex increased by
124.84 compared to the raw ME. Analysis of the IR, DSC, 1H-NMR spectrum on ME-2HP5CD
complex revealed a pronounced complex forming interaction between meloxicam and 2HPBCD.
Established the formula and preparation process for ME gel that has high solubility and
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permeability. Conclusion: Preparation of ME-2HP3CD complex and analysis of IR, DSC, 1H-NMR
spectrum, solubility phase, evaluation of solubility showed that ME-2HPSCD complex that gave
89.10% solubility at 60 min increased by 124.84 compared to raw ME.2HPSCD has been shown to
increase the permeability of ME.ME gel formulation and process have been developed.

Keywords: meloxicam (ME),2HPSCD, phitc (complex), IR, DSC,"H- NMR

1. PAT VAN PE

Meloxicam (ME) la thudc khang viém non steroid (NSAIDs) thudc ho oxicam, tc ché chon
loc COX-2, ¢6 tac dung khang viém manh. Meloxicam hau nhu khong tan trong nudc (dd tan
0,012 mg/ml & 25°C) [1] nén diéu ché cac dang thudc véi meloxicam cé sinh kha dung bi han
ché. Mot trong nhiing phuong phép gitp ting do tan cia meloxicam trong nudc dong thoi givip
meloxicam & dang bao ché gel than nudc van thAm duoc vao trong da la tao phic vdi 2-
hydroxypropyl-f-cyclodextrin (2HPBCD).2HPBCD la dan xuat hydroxyalkyl ctia 5-cyclodextrin
c6 d6 tan trong nudc cao (75%), c6 bé mit ngoai than nude va khoang bén trong ky nudc cé kha
nang tao phuc vdi ME [2-3]. Phiec ME-2HPBCD hoa tan trong nude giip nang cao sinh kha dung
ctia ME trong cac dang bao ché. Dé tai “Nghién ctru diéu ché gel meloxicam véi dd hoa tan va
tinh tham cao”da dwoc thuc hién véi cac muc tiéu:

1. Diéu ché va danh gia sy hinh thanh phic ME-2HPBCD.

2. Xay dung va danh gi4 lya chon cong thitc bao ché gel ME

3. Xay dung quy trinh bao ché gel meloxicam

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Doi twong va vat liéu nghién ciru: Meloxicam TCCS Technodrugs _An do, 2HPBCDEur.
Ph/USP- Roquette (Phap), alcohol, may khudy tir c6 diéu nhiét Stuart CB162-Anh, may thit d6 hoa
tan Erweka DT-700-Ptic, may cd quay Biichi R210S-Thuy s§, ti say chan khong Jeiotech OV-12/
TRP-6-Han Qudc, may quang phd hdng ngoai Shimadzu FTIR-8201PC-Nhat, may quang phd UV-
Vis Shimadzu UV-1800-Nhat, may phan tich nhiét vi sai Mettler Toledo STARe SW-Thuy s§, may
cong hudng tir hat nhan (NMR) Bruker AC 500-Dtrc.

2.2. Phuong phap nghién ciru

2.2.1. Xay dung quy trinh dinh luvong

Tinh déc hiéu

Pha ME, 2HPBCD, phitc ME-2HPBCD trong dung dich dém phosphat pH 6,5 c6 ndng do béing
nhau trong khoang 10-20 g/mL. Tién hanh quét phd hap thu UV-Vis & budc song 200 - 400 nm. Ghi
nhan dinh hap thu trén 3 phé dd [4].

Do tuyén tinh

Pha dung dich ME chuén trong dém phosphat pH 6,5 c¢6 nong do khoang 50 pg/mL. Tir dung
dich nay pha cac mau cé nong do trong khoang 1-30 pg/mL. Po d6 hap thu phd UV-Vis clia cac
mAu & budc séng 364 nm. Xac dinh phuong trinh héi quy tuyén tinh va hé sb twong quan.

2.2.2. Xdc dinh anh huéng ciia 2HPBCD dén do tan ciia ME:

Pha hoa tan: Cho mot luong du ME (0,4 g) vao 20 mL cac dung dich 2HPACD c6 nong d6 ting
dan tir 0-48 mmol, khudy déu trong 24 gid, loc hdn hop trén qua mang loc 0,45um, pha loang bang
dém phosphat pH 6,5 dén nong do thich hop, loc lai qua loc 0,45 im, do phé UV-Vis & budc séng
364 nm. Dit liéu pha hoa tan duoc thé hién bang do thi dé€ danh gia sy anh huéng ctia 2HPBCD dén
kha nang hoa tan ctia ME.
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Xac dinh ty 1€ tao phuc gitta ME va 2HPBCD.

Ty 18 tao phiic gitta ME va 2HPBCD duoc tinh tir so d6 pha hoa tan.

2.2.3. Piéu ché phirc ME-2HPSCD

Phuong phap nghién wét: Can ME va 2HPBCD theo ty 1& mol 1:1 cho vao cbi st tron déu
trong 15 phut, thém dung moi con: nude (1:1) vao tao thanh bdt nhio, nghién tron trong 60 phit.
Say hon hop & 60°C dén khéi luong khong doi.

Phuong phap ddng dung méi: Cho ME vio con 96°, dun néng dén 60°C, khudy déu, nhé tir tir
nudc amoniac vao t6i khi ME tan hoan toan. Cho dung dich 2HPBCD trong con tir tir vao, khudy hoi
luu trong 6 gid, co quay thu hoi dung méi. Can sdy & 60°C, ap suat giam dén khoi luong khong doi.

2.2.4. Danh gia phirc ME-2HPCD

Do hoa tan

Do hoa tan cia ME nguyén liéu va phitc ME-2HPBCD dugc thuc hién voi may thit d6 hoa tan
kiéu canh khudy. Moi truong: 900 mL dung dich dém phosphat pH 6,5, toc d6 khudy: 50 vong/phut,
nhiét do: 37 + 0,5°C.

Tién hanh: Réc déu 50 mg ME nguyén liéu hodc bot phitc ME-2HPBCD chira luong ME tuong
mg 1én bé mit moi truong. Rut ra 10 mL mAu & cac thoi diém 5, 15, 30, 45 va 60 phut. Loc ngay qua
loc 0,45um va bé sung lai bang 10 mL dém phosphat pH 6,5. Pha loang mau dén ndng do thich hop
bang dung dich dém phosphat pH 6,5 (néu can), do do hap thu & budc séng 364 nm. Phan trim (%)
ME hoa tan vao mdi truong tai cac thoi diém duogc tinh theo duong tuyén tinh ME da xay dung.

Do tan

Cho mdt lvong du ME hodc phuc ME-2HPBCD chtta lvong ME tuong tmg vao cac binh non nut
mai chita 20 ml nudc cat. Lic trong 24 gio, loc qua mang loc 0,45um, pha loing dén nong do thich
hop bang dung dich dém phosphat pH 6,5. Po dd hap thu ME nguyén liéu va ME trong phirc ME-
2HPBCD & budc song 364 nm. Xac dinh do tan trong nudc cia ME nguyén liéu va ME trong phtrc
ME-2HPBCD.

Po va phan tich phd ciia pmitc ME-2HPBCD: IR, DSC, 'H-NMR[5].

2.2.5. Panh gid lia chon cong thike va xdy dung qui trinh bao ché gel ME

Chtmg minh vai tro tang tinh thim ctia 2HPBCD ddi véi ME trong 5 cong thirc gel ME tham do
duoc thiét ké theo Bang 1.

Chi tiéu danh gia: su giai phong hoat chat qua mang cellulose acetat (CA) 0,45um va qua mang
cellulose acetat bao hoa isopropyl myristat (CA-IPM).

Thir nghiém sy gidi phong hoat chét

Khoang cho: 0,5 g gel ME

Khoang nhan: 21 ml dung dich dém phosphat 6,5, nhiét d6 37 + 0,5 °C toc d6 khudy tur I1.

Mang khuéch tan: mang CA 0,45um; mang CA-IPM; dién tich bé mit khuéch tan 14 3,8 cm?

Lay mau sau 30 phut. Pinh luong hoat chét bing phuong phap do UV. Mbi cong thiic gel duoc
tién hanh trén 2 loai mang, trén mdi loai mang thi nghiém duoc 14p lai 3 1an, 1ay két qua trung binh.

Tham do céng thic

Cong thiic gel ME duoc khao sit theo hudng lua chon ta duoc dé€ gia ting su gidi phong hoat
chat sau d6 thé chét ctia gel duoc cai thién.

’ T duoc tao gel duoc chon khio sat 1a carbopol 940 vi tinh phé bién, c6 thé tao gel & nong do

thap va quy trinh gay truong né don gidn. ME va 2HPBCD dugc st dung & ti 1€1:1 vi khi ti 1¢ ME:
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2HPBCD = 1:2 thi hé¢ ME-2HPBCD c6 do tan va tinh thAm qua da déu giam.
Bang 1. Cac cong thirc tham do vai tro ting tinh thAm ctia 2HPBCD dbi véi ME

Thanh phén (%) A B C D E
ME 0.5 - 0.5 0.5 0.5
Hé ME-HPBCD - 2.79 - - -
Carbopol 0.6 1.2 0.6 0.6 0.6
Triethanolamin 1.2 - 1.2 1.2 1.2
Propylen glycol - - 30 30 30
Ethanol - - 30 30 30
Menthol - - 5 - -
Limonen - - - 5 5
Thymol - - - - -
Nudc cat 97.7 95.4 32.7 32.7 32.7

Danh gia lua chon cong thike

Thir nghiém d6 giai phéng hoat chat qua mang. C6 2 loai mang duoc str dung: mang cellulose
acetat (CA) va mang cellulose acetat bao hg‘)a %sopropyl r‘ny‘ristat (CA-IPM). Mémg CA 0,45u’m st
dung thudc hang Sartorius (Ptic) ddm bao vé dong nhat vé be day, mat do 10 xop trén mang. Doi voi
mang CA-IPM, vi isopropyl myristat (IPM) duoc tim thém vao mang nén dé dam bao tinh dong
nhat cda mang, ti 1¢ phan tram IPM luu gitt trén mang can phai duoc danh gia.

Cong thitc duoc chon 1a cong thirc c6 kha ning gidi phéng hoat chit qua mang cao nhit.

3. KET QUA VA BAN LUAN

3.1. Xay dung qui trinh dinh luong

Tinh déc hiéu

Dung dich mau tring chita 2HPBCD hau nhu khong hap thu trong viing budce séng 200-400 nm,
dung dich mau chudn va mau thtr déu cé dinh hap thu tai budc séng 364 + 1 nm, Phuong phap UV-
Vis dinh lugng ME trong phic ME-2HPBCD dat d6 dac hiéu.

—— Mau thir thém ME chuan
—— Mau thi chita hé¢ ME-2HPBCD
— Miu ME chuin

— Miu 2-HPBCD

Hinh 1. Phé UV-Vis trong méi truong
dém phosphat pH 6,5 ciia: 2-HPSCD,
ME chudn, mau thir chira hé ME-

== 2HPBCD, mau thir thém ME chudn
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Db tuyén tinh

Phuong trinh hdi qui tuyén tinh y=0,0541x+ 0,0436 v&i R2 = 0,9998
F =31951,39 > Fa.= 5,99 phuong trinh twong thich.

toL = 2,45 < t stat = 8,56 hé s0 B, c6 y nghia.

toL = 2,45 <t stat = 178,75 hé s6 B ¢6 y nghia.

3.2. X4c dinh anh hudng ctia 2HPBCD dén dd tan ciia ME

Pha hoa tan:

Bang 2. Mbi lién quan gitta ndng d6 2HPBCD véi nong d6 ME

Nong d6 2HPRCD (mmol) 0 3 6 12 24 48
N@)ng d6 ME (mmol) 0,0434 | 0,0630 0,0748 | 0,0996 | 0,1440 | 0,2409
Pha hoa tan ME-HPBCD
0.3000
% 02500 y =0.004x + 0.0487
g R2=0.9982
S 0.2000 /
= 0.1500 |
<O
< 0.1000 |
=l)]
<5 0.0500 &
0.0000
0 10 20 30 40 50 60

Nong dd HPBCD (mmol)

Hinh 2. Dé thi biéu dién pha hoa tan ciia ME theo 2HPBCD

Do thi pha hoa tan ctia ME trong dung dich 2HPBCD & khodng ndng dd ctia dung dich 2HPBCD
tir 0 mM dén 48 mmol cho db thi loai AL, su gia ting d6 tan ctia ME tuyén tinh véi su gia ting nong
do ctia 2HPBCD (R? = 0,9982).

Xac dinh ty 1€ tao phic gitta 2HPBCD va ME:

Dua vao db thi pha hoa tan, tuong quan gitta nong d6 ME va 2HPBCD véi hé s6 hdi qui R* =
0,9982 c6 thé tinh ty 1é tao phitc ME:2HPBCD 1a 1:1.

3.3. Pitu ché phmitc ME-2HPBCD: Bing phuong phap nghién udt va dong dung méi véi ty 18
ME:2HPBCD 1:1.

3.4. Panh gia phic ME-2HPBCD

D6 hoa tan

Bang 3. Do hoa tan (%) ctia ME nguyén liéu va ME trong phttc ME-2HPBCD diéu ché bang
phuong phép dong dung méi

Thoi diém (phiit) D6 hoa tan (%)

5 15 30 45 60
ME 0 1.23 1.79 3.82 11.87
ME-2HPBCD 61.03 76.69 80.63 85.95 89.10
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Do hoa tan ME-HPBCD
100
% 80 7‘/’—_‘
-~
& 60
=
E 40 —— Meloxicam
C\g 22 & & & _4',/. - MX-HPBCD
0 20 40 60 80
Thoi gian (phut)

Hinh 3. Do thi biéu dién dé hoa tan ciia ME nguyén liéu va ME
trong phitc ME-2HPBCD diéu ché bang phwong phdp dong dung méi.

Phitc ME-2HPBCD diéu ché bing phuong phap dong dung méi lam ting do hoa tan ctia ME,
trong 15 phut ty 1€ ME hoa tan dat 76.69% trong khi d6 hoa tan ctia ME nguyén liéu sau 15 phut
khong dang ké (1.23%).

Do tan

Bang 4. Do tan ctia ME nguyén liéu, ME trong phitc ME-2HPBRCD nghién w6t va dong dung
moi.

Mau Do tan Hiéu qua
(mg/mL) ting do tan (lan)
ME nguyén liéu 0,0153
ME trong phitc ME-2HPBCD nghién uét 0,0436 2,85
ME trong phttc ME-2HPBCD ddng dung moi 1,9101 124,84
Do tan ME-HPBCD
2
1.8 -
%\ 1.6 -
By 1.4
E 1247
= 1
E 0.8 -
«O- 06 T
= 0.4 -
- s =g
Meloxicam ME-HPBCD ME:HPBCD
nghién uwét dong dm

Hinh 4. Bé tan ME nguyén liéu, ME trong phitc nghién w6t va phikc dong dung moi.
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Phttc ME-2HPBCD diéu ché bing phuong phap dong dung méi lam ting do tan ctia ME 1én
124,84 lan.

Do va phan tich phd ctia phitc ME-2HPBCD

Phé hong ngoai (IR)

85,
%T
80.09

75.03 L
70.0-

65.0°

60.0~

55.03

50.

45.03
4009 334 8
35.03 + 031.8

T T T T T T T T 100
35000 27500 20000 17500 1500.0 12500 10000 750.0 ~ 500.0 5000 27500 20000 17500 15000 12500 10000 7300 mu asuuc 275uu 20000 17500 15000 12500 10000 7500 5000

M HPeCD tiem Bl NieloxicamHPBED1-1 e M vieloxica

Hinh 5. Phé' IR ciia ME, 2HPBCD va phitc ME-2HPBCD diéu ché bang phuwong phdp dong dung moi.

Phé IR ctia ME c6 cac dinh dic trung & s6 séng 3290,3 cm™ (dao dong hoa tri ciia nhém chirc
amid bac hai -CONH-); 1620,1cm™ (CONH); 1550,7 va 1529.4 cm™ (dao dong bién dang ciia lién
két N-H),

Phé IR ctia 2HPBCD c6 dai hap thu ndi bat & sd séng 3384,8 cm™ (dao dong hoa tri ctia nhém
chuc O-H); 2929,7 cm™ (dao dong hda tri ctia nhom chue C-H); 1184,2 cm™, 1153,4 cm™, 1130,2
cm’, 1118,6 cm™', 1064,6 cm™ va 1043,4 cm™ (dao dong bién dang ciia lién két C-H, C-O),

Ph6 IR ctia phic ME-2HPBCD diéu ché bang phuong phap dong dung méi & ty 1é mol 1:1 c6 dinh
dic trung clia dao dong hoa tri clia lién két N-H trong nhém chiic amid tai s6 séng 3290,3 cm™ bi mat
di. Ngoai ra, cac dinh hap thu xuét hién trong khoang s6 séng 1650 - 910 cm hau hét bi bién di vé s6
soéng va cuong do bi giam so véi phd IR cia ME, Piéu d6 chimg td c6 su tuong tac gitta ME va
2HPBCD.

Phé DSC

Hinh 6. Phé DSC ciia ME, 2HPBCD va phirc ME-2HP/3CD.

DSC ctia ME ¢6 1 dinh thu nhiét & 257,33°C tuong duong véi diém nong chay clia né kém theo
1a mot dinh téa nhiét cho thdy sau khi tan chdy ME phan hiy. 2HPBCD c6 1 dinh thu nhiét &
256,48°C twong duong véi diém néng chay. Phitc ME-2HPBCD c6 su bién mét clia dinh toa nhiét
dic trung ctia ME, dinh thu nhiét & 237,07°C mé rdng va giam cuong d6 manh cho thay phitc ME-
2HPBCD duoc hinh thanh.

Phé 'H-NMR

| [
|
TRUYEN-PK7-DMSO-1H
MHP-DMSO-1H

MELO-DMSO-1H | }

f;
A/L_,J/i /Jd“l _J J

1 | I ik MJ

Hinh 7. Phé 'H-NMR ciia ME, 2HPBCD va phirc ME-2HPBCD do trong D,O.
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Pho 'H-NMR ctia ME trong phiic ¢ su gidm cuong do dinh & khoang 7,324 dén 8,029 ppm
chimg t6 c6 su sap xép lai trat tw khong gian clia cac nguyén tit trong khoang, chimg minh cho su
hinh thanh phuc gitta ME va 2HBAaCD.

3.5. Panh gia lua chon cong thiic va xay dung quy trinh bao ché gel ME

3.5.1. Danh gia lua chon cong thirc:

Két qua giai phong hoat chat qua mang CA va mang CA-IPM sau 30 phit ciia 5 cong thic A, B,
C, D, E duoc trinh bay trong Bang 5 va Bang 6.

Béng 5. Ti 1¢ ME phong thich qua mang CA cua 5 cong thuc A, B, C, D, E

Ti 1€ ME giai phong tir 0,5 g gel sau 30 phiit (%) (n = 3)

Miu A B C D E

1 6,47 43,12 23,55 15,87 23,09
2 6,24 39,24 20,99 16,33 19,36
3 4,22 38,69 22,23 16,57 20,14
Trung binh 5,65 40,35 22,26 16,26 20,86

Béng 6. Ti 1¢ ME phong thich qua mang CA-IPM ctia 5 cong thuc A, B, C, D, E

Mau Ti 1é¢ ME giai phéng tir 0,5 g gel sau 30 phiit (%) (n = 3)

A B C D E
1 1.08 4.37 1.11 0.53 0.6
2 0.8 4.65 1.23 0.58 0.6
3 1.26 4.12 0.95 0.43 0.95
Trung binh 1.05 4.38 1.1 0.51 0.72

Két qua thong ké cho thay L% cé gia tri trung binh 14 158.71% va d6 léch chuén twong doi la
0.04% (RSD% <2%). Cac mang CA-IPM dat duoc tinh dong nhat vé ty 1& IPM giit trén mang.

Duing phép kiém ANOVA mot yéu t6 cho thay ti 18 ME gidi phong tir 0,5 g gel sau 30 phiit qua
mang CA 0,45 um khic nhau c¢é y nghia thong ké véi 0L = 0,05 (F = 183,0762 > Fcrit = 3,47805).

Cong thic B cho két qua ty 18 ME giai phdng tir 0,5 g gel sau 30 phit qua mang CA va mang
CA-IPM cao nhat. Két qua trén cho thiy ciing mot luong ME nhung phitc ME-2HPBCD cho kha
ning gidi phong hoat chat tir gel cao hon hén va tac dung ting thim ctia 2HPBCD tot hon han so véi
su két hop gitta 5% terpen véi hon hop ethanol: propylen glycol: nuée (1:1:1). Do d6, cong thic B
duoc lua chon 1am cong thic co ban dé tiép tuc xay dung cong thic gel ME hoan chinh.

Cai thién thé chat ctia gel ME

Két qua thit nghiém d6 dan méng cia gel diéu ché tir cac cong thic B3, B4, BS duoc trinh bay
trong Bang 7.
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Bang 7. Do dan méng clia gel bao ché tir cong thiic B3, B4, BS va Salonpas® gel

Cong thirc Dién tich tan ra (n = 3)

S, S, S, S 001 S 002
B3 24,63 47,79 46,57 49,02 50,27
B4 22,62 32,84 35,26 37,03 38,12
B5 22,06 31,18 32,84 33,53 33,53
Salonpas® 17,61 25,82 29,55 32,51 34,57

Két qua so sanh cho thay thé chat ciia gel phu thudc vao ndong do carbopol 940. Khi ting nong
do carbopol 940 thi d6 dan méng giam. Dua vao Bang 6, su bién thién do dan méng ctia gel & cong
thic B3, B4 ¢6 cung xu hudng véi Salonpas® gel. Mic du ca 2 cong thirc nay déu cho gel ¢ do dan
mdng cao hon so véi Salonpas® gel nhung néu tang ndng do carbopol 940 1én 0.7% (cong thic BS)
thi su bién thién d6 dan méng ctia gel cong thirc BS khong giong véi Salonpas® gel va nhin chung
d6 dan méng van con cao hon so véi Salonpas® gel. O cong thirc B3, gel ¢6 xu hudng it bién doi do
dan méng (gia tri d6 dan méng gan nhu khong déi sau thoi diém S 5)- Do do, chon ty 1€ carbopol 1a
0.65% (cong thic B4). Vay gel ME c6 cong thic hoan chinh nhu Bang 8:

Bang 8. Cong thirc gel Meloxicam

Thanh phén Luwong (g) Thanh phén Luwong (g)
Phirc ME-2HPBCD 2,79 Menthol 0,04
Carbopol 0,65 Nipagin M 0,10
Triethanolamin 1,3 Nudc cat 75,12
Propylen glycol 20

3.5.2. X4y dumg quy trinh bao ché gel meloxicam

Véi thanh phan cong thiic nhu Bang 8, gel ME duoc bao ché theo quy trinh sau:

- Dung khoang 1/2 luong nudc cat dé ngam carbopol cho truong né hoan toan (khoang 24 gio).

- Hoa tan phitcME-2HPBCD vao dung dich gdbm: 1/2 lwong nudc cat con lai, 2/3 lwong propylen
glycol, triethanolamin. Pun néng & 70°C, khudy déu thu duoc dung dich (A).

- Hoa tan menthol va nipagin M vao 1/3 luong propylen glycol con lai dé thu duoc dung dich (B).

- Cho dung dich (A) vao dich carbopol 940 da ngam & trén, khudy véi toc do 1000 vong/phiit
trong 20 phut. Sau dé, cho dung dich (B) vao va khudy tiép véi toc d6 600 vong/phiit trong 5 phuit.

Quy trinh diéu ché duoc tém tat & Hinh 7.

4. KET LUAN

Nghién ctu xay dung duoc cong thirc va qui trinh diéu ché gel ME véi thanh phan ta duoc don
gidn nhait ma van dam bao cac chi tiéu vé tinh thAm va thé chat. Nghién ctu da diéu ché phirc ME-
2HPBCD bang phuong phap dong dung moi do hoa tan 89.10% & 60 phit trong khi ME chi ¢6
11.87%. D6 tan ctia phitc ME-HPBCD ting 124,84 so vdi ME nguyén liéu. Nghién ctru ching minh
2HPBCD c6 tac dung lam gia ting tinh thAm ctia ME va hiéu qua ting thAm ctia 2HPRCD cao hon
so voi su két hop giita terpen 5% vdi hdn hop ethanol: propylen glycol: nudce (1:1:1).
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Piéu ché dung dich A Piéu ché dich carbopol
ME-2HPBCD, ED (12), PPG Carbopol, ED (12) (ngam 24 gid)
(2/3), TEA

| |
'

Kluay 1000 vong/phit (20 phit)

> Piéu ché dung dich B
l" Menthol, nipagin M, PPG (1/3)

Khudy 600 vong/phut (5 phut)

-

Déng lo gel Meloxicam (0,5%)

Hinh 8. Luu dé quy trinh bao ché gel meloxicam

TAI LIEU THAM KHAO

[1] Buchi N. Nalluri, K.P.R. Chowdary, K.V.R. Murthy, V. Satyanarayana, A.R. Hayman and G.
Becket, “Inclusion Complexation and Dissolution Properties of Nimesulide and Meloxicam-
hydroxypropyl-B-cyclodextrin Binary Systems”, Journal of Inclusion Phenomena and
Macrocyclic Chemistry 53, pp.103-110, 2005.

[2] Lajos Szente, Jo zsef Szejtli, “Highly soluble cyclodextrin derivatives: chemistry, properties,
and trends in development”, Advanced Drug Delivery Reviews 36, pp.17-28, 1999.

[3] S.Babootaand S.P. Agarwal, “Preparation and Characterisation of Meloxicam Hydroxypropyl-
3-Cyclodextrin Inclusion Complex”, Journal of Inclusion Phenomena and Macrocyclic
Chemistry 51, pp.219-224, 2005.

[4] Aiman A. Obaidat, Rasha A. Khanfar, Mohammad N. Khawam, “The effect of B-cyclodextrin
on the solubility and dissolution rate of meloxicam and investigation of the driving force for
complexation using molecular modeling”, J Incl Phenom Macrocycl Chem 63, pp.273-279, 20009.

[5] Chin Weng Yong, Clive Washington and William Smith, “Structural Behaviour of 2-
Hydroxypropyl-B-Cyclodextrin in Water: Molecular Dynamics Simulation Studies”,
Pharmaceutical Research 25 (5), pp.1092-1099, 2008.

ISSN: 2615-9686 Journal of Science - Hong Bang International University





