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ND EVALUATION OF TOPICAL FORMULA
PREPARATION AND E

Ahmed M. Othman and Ahmed M. Sabati

¥ \ivel'sil Sang i§: , yemen
f Pt armaCCUliCS acully of harmacy, Sana’'a Ui Y, aa
Dcpm tment 0 1 y F P Y

ABSTRACT ,

The present work was carricd out 1o preparc topxc::;
gel bases. The drug release from these bases was ¢ o
release from the water soluble base after 120 minutes W

, ase) using different ointment apg

dcam (0.5%w/w of base) usir

rormul:wc 0|r n:cllg?::"lq)?ﬁ‘{u pH 7.4. Release qnln showed cnlx\p!clu: drug

l;lnledt::::rp(:i?ftﬁ\énl bases exhibited inappropriate drug release within 150
ere o S

4 dimethyl formamide (DMF) on the releage
The effect of different enhancers such as sodium lauryl sulfate ;Sl,qs)rfi’fla;lclgl:l s)lighl inorease of drug release with
inutes. effec ! ilic ointment bases reve R i the o
minutes }(:u.dt from both hydrocarbon and hydrophilic ointment ba trom various gel bases was in the following order:
D T e g | f enhancers. On the other hand, the drug relcase C >‘ngacamh >sodium alginate. Furthermore,
Meftled] conccnlt\;aélog Earbo 0l-934 >hydroxypropylmethylcellulose (HPM ) 4 HIPMC bases improved drug relcase as wel)
Mdhylcc"'uwsi"( h ) ers quchpas Tween 80 in concentration of 5% to both MC anH w drops of tricthanolamine 1o the previous
;:cggp;;ﬂ;;%n:& ;; p122c11t ;\'ere released after 150 minutes rcspcc;ivcly: Ad?lit(l;:nﬂ?c ;pﬁmal drug release was attained afier 120
. . . o{Ticient gel bases in wh P
ining 59 exhibited the most efficient gel as - ete drug release within 120minutes,
bgscs conli:qlmlr;% sﬁ,a.l:‘u:lcc:lsgontaining MC and 11PMC as gelling agents show ed coTPltcil:I uscgl'or local analgesic and ani
?I:nmets. 'ml:l : lc'c‘tion gf meloxicam in the MC and HPMC gel bases may be of potentia )
us, topical applica )
infllammatory activity.

INTRODUCTION (_jhcmical Industrial Development (CID), Co.,
: Egypt.

Nonsteroidal anti-inflammatory drugs (NSAIDs) 4. Sodium alginate, cetyl alcohol, propylene glycol
are a class of compounds characterized by a similar 400 and 4000, sodium lauryl sulphate. and
pharmacological ~ profile ~ encompassing anti- Tween80: were gifts from SHAPHACO, Yemen,
inflammatory, analgesic and antipyretic activities. 5.Sodium  hydroxide,  potassium  hydrogen
They arc indicated for the treatment of musculo- -onhophosphmc: were purchased from BDH
skeletal disorders and other syndromes. involving Chemicals, England
pain®? Despite their well-known therapeutic efficacy, 6. Other chemicals and reagents were of analytical
NSAIDs have the potential to cause adverse reactions, : rades
especially with regard to the digestive system and the £ :
kidney®®. The most common adverse events related Equipments:
to the use of NSAIDs involve the gastrointestinal (GI) I. Ultraviolet Spectrophotometer; Shimadzu UV-
tract, and include a range of disorders, from functional 1601PC, Japan
problems - such as dyspepsia, heartburn and 2. USP-dissolution tester: Pharma test, type PTW,
abdominal discomfort - to GI hemorrhage, peptic ulcer Germany.
and perforation. Epidemiological studies have shown 3. Constant magnetic stirrer: Cat (M15), China
that approximately 10-20% of NSAID-treated patients 4. Electronic balance: Sartorius, Germany
have gastro duodenal erosions or ulcers detected at P . b .
endoscope, and 60% of those with serious GI reparation of Different Ointment Bases
complications are on long-term NSAID therapy *67 Contammg‘Meloxl_cam:

. . . A- Preparation of ointment bases:

The t_optcal adn?lnlst_ratlon of an antl-lpﬂanlmatory Four types of ointment bases \were prepared:
agent at inflamed site will alter the potential advantage hydrocarbon, absorption, emulsions and water-soluble
of delivering drug directly to the surface area and bases®™
producing a locally high concentration of the drug. ’ )

The present work is an attempt to prepare II{IHydrocarbon olntment base:
meloxicam topically to be used as anti-inﬂammaton/ White wax 9
analgesic with the possibility of less systemic side Whi ¢ wax 38
effects. Also, in-vitro evaluation of drug release from !te petrolatum S8
various ointment and gel bases and the effect of 2-Absorption base:
enhancers on the drug release were studied. SR/U.S.National Formulary):

MATERIALS AND METHODS Wool alcohal 6g.
Materials; Hard paraffin 2.
I. Meloxicam: ~ was  supplied  from Sheba White soft paraffin o

. 10 g.
2 l‘)‘?’?mceum] Cl?'.t’ Ye'menn 1 Liquid paraffin 60 g.
- e wax, white petrolatum, woo alcohol The i . . : aatly on @
e . ) n S W : : rently ¢
cetostearyl alcohol, stearic acid, were obtained gredients were mixed, heated g
from Yemen Drug Co., (YEDCO) Yemen,

w , :
ater bath with Sli[!illg until hOI“\‘gL‘I\OUS amd ther
. Carbopol-934,  methylcellulose, hydroxypropyl.

(9%}

triturated unti) cold.
methylcellulose, eudragit-L-: were obtained from > bmulsion bases:

a- Hydrophilic ointment base (O/W):

LY
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g/etyl alcohol 15 gm.
BeeswaXx 1 gm.
godium Jauryl sulphate 2 gm,
propylene glycol 10 gm.
water ad 72 gm.
b- vanishing Cream (O/W):

Stearic acid 13g
stearyl alcohol g
Cetyl alcohol lg
G!ycerin 10g
Methylparaben 0.lg
propylparaben 0.05g
Potassium hydroxide 09¢g
purified water  gs ad 100 g

The oily phase and aqueous phases were heated to
about 65°C.  The oil phase was added slowly to the
ous phase with trituration to form emulsion, then

aque
d at room temperature with trituration until

coole
congealed.

4-Water soluble base:

R/
Polyethylene glycol 400 60%
Polyethylene glycol 4000 40%

This base was prepared by mixing and heating on a
water bath at 60°C. Meloxicam was levigated with
few mls of the melted base .Then the remaining
melted base was gradually added to the levigated
mixture with stirring until congealing
All the pervious bases were prepared. Then,
Meloxicam was incorporated into each base so as to
0.5% wiw. '

B- Preparation of the gel bases:

The calculated amounts of polymers were sprinkled
gradually into the 25 ml distilled water containing 125
mg of meloxicam, with or without enhancers or
solubilizers, placed in a 100 ml beaker and stirred with
a glass or magnetic stirrer at a high speed. Stirring
was continued until no lumps were observed, and left
aside for 24 hours at room temperature.

I- The gelling agents used involved:

Carbopol-934, hydroxypropylmethylcellulose
(HP,MCL methylcellulose (MC), tragacanth and
‘S&?{}‘m alginate in concentration of 4% w/w of solvent

gpphzeparaﬁm of meloxicam gels containing: MC and
ny AC as gelling agents in concentrations of 3 and
o l:rW/w of solvent used with different concentrations
3 Wween-80 as enhancer was done.
g;”?&e!o’dcam. gels containing MC and HPMC as
80!»-: 8 aggms in concentrations of 3, and 4% w/w of
" rieu?;n v;”th $% Tween 80 and a few drops of
g 0 amine a . ‘ g
 Prepareg, s solublizer and enhancer were also
4- Ethanof e,

- Medon:
L equ'cam 0.5% w/w was dissolved in 25 ml of a

mixture of : ethanol: water : glycerin (40; 40:20).

2- The calculated amount of Methyl cellulose and
Hydroxypropyl methyl cellulose was sprinkled
gradu.ally into 25 ml of ethanol drug solution
cqntaming 5% Tween 80 and few drops of
triethanolamine, and stirred with a magnetic stirrer till
a homogenous mixture was obtained and then left
aside for 24 hours to break the foams"'”.

I1I- Determination of Drug content:

Accurately weighed samples of creams and gels
were placed in volumetric flask, diluted to a certain
volume with water containing few drops of
triethanolamine and stirred for 30 minutes .The
samples were then filtered and measured
spectrophotometrically at 354 nm for determination of
drug content™, All the experiments were performed
in duplicates. The results were acceptable between 96-

104% of theoretical values.
IV-Determination of Drug Release from Different

Bases:
This study was carried out using USP dissolution

tester.
The drug-loaded base consisting of 2 g base
containing 10 mg meloxicam was placed in the basket

covered with fabricated cotton.
The baskets were dipped in 300 ml phosphate buffer

pH 7.4 .The release study was carried out at 37°C and
stirring speed of dissolution tester was 50 rpm. 5-ml
sample was withdrawn each time, from the vessels
and filtered. Sampling was carried out after 15, 30, 45,
60, 90,120, and 150 minutes from the beginning of the
test, and 5ml of phosphate buffer were added to
vessels to replace the withdrawn sample. Each sample
was suitably diluted, if necessary using the same
buffer and analyzed spectrophotometrically at 354 nm
for Meloxicam against a blank. The blank was
prepared according to the same procedure but using a
plain base. All the release experiments were run in

duplicates.
RESULTS AND DISCUSSION

The dissolution profile of meloxicam from different
ointment bases was studied. It was watched from table
1 and fig.1 that, the drug release from hydrocarbon,
absorption and hydrophilic ointment bases was nil
after 150 minutes, while 27.34 percent of drug
released from vanishing cream base (o/w cream)
within the same time. The hindered drug release may
be attributed to high affinity of water insoluble drug to
white petrolatum present in the previous formulations.
On the other hand, water soluble ointment base
showed complete drug release within 120min.
Generally, the higher percentage of polyethylene
glycol 400 as a water-soluble component " was
attributed to the highest drug release. Therefore, the
drug release is highly affected by the nature and the
composition of the base '*’.
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. from these
. , release frof

The effect of enhancers on drug " able 2
The effect of en a8 observed from table

bases was investigated, it W 1 base with 0.5

and fie.2 that, the hydrocarbon ointme o sirvethy]
and 1% sodium lauryl sulfate (SLS) an here 3 &
formamide (DMF) showed no drug rclcasc: \ - Upon
59 whv exhibited slightly drug “‘"“S"" n i
increasing the concentrations of bn'th cnh:'mcgr'Sgeg .
10% whv, the drug release was slightly ”‘Cfe:" 'ilh(ill
9.88 and 10.68 percent from hydrocarbon base W
the same period of time. |
Eventually, the tried concentrations of DMF as \f@d
as 0.5, 1%w/w of hydrophilic ointment ba§e et}nbltcd
nil drug release after 150 minutes. On using a.5ﬂﬂ"6
10% of DMF, the percentage of drug release \‘vas 3.7
1.7 and 15% within the same time respectively. In
conclusion, DMF exhibited higher percentage f’f drug
release both hydrocarbon and hydrophilic omtmeflt
bases. This might be attributed to possible change n

the drug solubility in bases produced by the additive
(15)

The release pattern of meloxicam from different gel
bases (in concentration of 4%) viz.,; Methylcellulose,
Carbopol- 943, Hydroxypropyl ~methylcellulose,
Tragacanth, and sodium alginate were tried. 1t was
found from table 3 and fig. 3 that ,the highest drug
release was watched from methylcellulose and the
least drug release was from sodium alginate gel bases.
The release of meloxicam from traditional gel bases
was in the following descending order: MC >
Carbopol-943 > HPMC > Tragacanth > sodium
alginate. 16.84, 15.30, 13, 10.55, and 9.09 percent of
drug were released after 150 minutes respectively.

All gel bases exhibited less extent of drug release,
this might be attributed to the high viscosity of gel
bases and also the drug entrapment efficiency of the
net work structure of these gel bases and consequently
retarding the drug release”®

On trying different concentrations of MC and
HPMC gels table 4 and fig.4 showed that, the higher
the concentration of the gel base the lower the extent
of drug release. Thus, 34.55, 27, and 16.84 percent of
drug were released from 2, 3, and 4 % of MC gel
where 31.71, 24.77, and. 13 percent were released

from  HPMC of the same aforementioned
concentrations respectively,

The effect of different concentrations of an
enhancer such as Tween 80 (1, 3, and 5% wiw of gel
base) on drug release from methyl cellulose and
hydroxypropyl methylcellulose gel
evaluated. Table 5 and fig.5 revealed that, the higher
the concentration of enhancer, the higher the exle:t of
drug . release. Methylcellulose gel with different
concentrations of Tween 80 expressed higher drug

release than that obtained fr

om  Hydroxypropy|
methylcellulose gel with the same concentratignsp(})lf

Tween 80. Thus, 50.37 and 32.85 o of drug were

bases  wag

aleased from MC and HPMC with 5% Tween gg
wlwm& jinutes respectively. Therefore, The cffoq
aqc'r‘lv‘z ' g0 as an enhancer on the release op
of “.\."C‘L:; from both gel bases might be explaineg.
njcl("\l;(?"dcc;-casing viscosity of the gel which enableg
:;rr:,lg |-:lcasc, and the sgmnd. 'I“\sl'e)en ?Ob-is. 2 surface
active agent which may nTcrcafsu t mfo ubility .of drug
in the buffer medium. 1¢}t"95.| ;’n agreement with thy
obtained by other authors™ "

Addition of few drops of triethanolamine (TEA) (o
the aforementioned  bases sho:ved co:rlpl,ete drug
release from 3%MC and 969«: fro‘m 3% HPMC
containing 3% Tween 80 after 150 minutes where 93
and 85.94 percent were releas.ed from 9’? MC and 49
HPMC respectively. This might l?e 'atn'lbuled to the
enhancing and solublizing effect of triethanclamine!™

Finally, ethanol gel containing MC and HPMC in
concentration of 3 and 4% with a few drops of TEA
exhibited the optimal drug release where 100percent
of drug was released after 90min and 120min
respectively. Hence, 3% MC or HPMC ethanol gel is
the most efficient gel bases to be used locally for their
analgesic and anti-inflammatory effects.

CONCLUSION

Topical application would allow the administration
of meloxicam for those patients who can not tolerate
the oral drug because of its gastrointestinal adverse
effects. Thus, topical application of meloxicam gel
containing 3 % of either MC or HPMC with 5%
Tween 80 and few drops of triethanolamine may be of
potential use for local analgesic and anti-inflammatory
effects. On the other hand, ethanol gel containing 3%
or 4% of MC and HPMC as gelling agents also may
be considered of a potential use.

Table 1: Percentage Meloxicam Released from
Different Ointment Bases

Ointment Time Intervals(Minutes)
bases
15130 | s0 [ o0 [ 120 [ 150
Hydrocarbon

No drug release

Absorption* No drug release

Hydrophilic No drug release

| PEGe

.(‘t*.

(*sf)*a) 46.67(49.49 | 65.58 | 8898 | 100 .
$032]20.69 | £ 058 }£0.22| =07

T
|

Vanishing | 5.40 | 10.55 | 14.55 | 1890 | 2449 “E‘?.

cream(+SD) [ £0.7 |+ 0,63 | £ 0.6 |£042| 065 | *57 [
L

Absorption*= NF

PEG*¥*= Polyethylene glycol ointment base
SD**= Standard deviation
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Table % Percentage meloxicam released  from

methylcellulose  and h}-dmxypmp',lmc!hylC‘:"!lﬂmc
pel bases containing different concentrations of Tween

Sﬂ <Sodium Jaury] sulfate
DM Dimethylformamide
&1y~ sandard deviation

801.__ - A —
f Giel E Time intervals (min)
" TWEER §oomemm e s e e
baes 150 L qs o | w0 | o0 | 120 | 150
1o | 1eas |240| 2002 | 3100|3332 | 3759
/ s 10 T8 2 85| 2076 68 [ 405]
£ IR it Rl RS RSSRRS e, Loy
22 | aw (1917w 3ami0] 4032 | 4501 4213
<7 00 (4077| #0777 | #052 | #0.59 |4025
-t S— o ————— IR SESSSISS Ly
Z w, |z |4y | 4432 [a691 | 4rs7 | S037
' co18lso11 )03 5001|2003 (#0017
e ———— ———— p R ____—._____—-—u-._—-—-‘—l
2 1% | 1266 | 1906] 2009 | 24.10| 2389 | 26.59
?: s 0141+034] 1009 | 203 4024 14029
A IS BRGGES S
=4 [ 40, 11476 [1972| 2443 {2002 2529 | 28.65
gy £02614030| 2037 [ 4022 | 20.19 | #0.35
&% —t—1— 11— —
év wn | 1949 |2254] 2029 | 2782 | 3018 3285
& s 05114046 1056 | 1064 10.38% [ 4035
Table 6: Percentage meloxicam released from

Percentape  meloxicam  released  from

methylcellulose and hydroxypropy] methyl cellulose
gel bases containing 5% Tween 80 and few drops of

triethanolamine,

) Cone, Time intervals (min):
Getbases | oo | 15 | 30 [ 60 | 90 [ 120 | 150
5754|4443 6366|7690 94 | 100
ﬁ‘f’u’.’i'..- 3% | 1o +1.43 | £0.14] 41,10 | 1.00] 2 2.00
e [ | 16 [30 [52 [ 68 | 81 [ 93
‘ “lern|+15]416 | %12 £15 | £1.8
. 1756 138,33 | 58,66 71.01 | 83.81 | 100
'(’,':f)‘; 3% ) 40,56 | 40,33 | +0.34] 40.60 | £0.79 | £ 0.60
‘ 21993555 [47 88| 6254 70.55 | 87.94
40,56 | 40,75 |40.82|40.72 | £0.75 | £ 0.65

Table 7: Percentage meloxicam released from ethanol
gel containing 3 and 4% methylcellulose  and

hydroxypropy! methyl cellulose.

Table 3: ’
different gel bases in a concentration of 4% wiw.
" Time intervals (min)
|Gt TR ] 60 | 0 ] i ] b0
;’"4‘""”""“ 1e6 | 26 | 308 | Ses | 708 [ 909
| (R g | 4032002 | 4005 4004 | 4002
‘ P :“.s:v’,;d-‘-'" V-
;"‘“”“’\,‘I')"“"“ 18 L aor | v [ rrag | 1477 | 1604
{ (£3D) 1005 | 2003 | 4006 | 1007 [ 1007 | 10.06
TIPSy | 298 | ABS | 601 | KROC[T0%0 13 0 |
o 13u48] 401 | 403 103 | 2010 | 405 |
””f‘j;“"“"‘ am | 180 | s0s | 753 | oar | 1055
; 20161 403 | 404 | 1018 [ 1031 | £025
4.,._..,,-.“.‘.,,.”..
O Lo | s6 | 705 | 1043 [ 1276 | 1530
i i) 2014|4034 | 4029 | 4033 | 1027 [ 1031
Table 4: Percentage meloxicam released  from
different  concentrations  of methylcellulose  and
h}'ﬁ‘!ﬁ{ymgp;lmcﬂylccllulosc gel.
Gel bases | Cone Time intcrvals (min).
S 1S | 30 60 | 90 | 120 | 150
8
7z 20, [ 378 ] 988 | 1566 (2258 2892 | 34.55
g 03 (4012|2034 [ 40,17 [4£0.22]40.20
;.1
5 '
2 | e | 35 HO0 [ T326 | 1078 (2377 2705
2 L | 405 [ 403 | 4026 [ 4022 [£0.33]40.55
z
E g | VB L A9 | 851 | 1148 [ 1477 116,44
e | 0051 5003 | 40,06 | 40.07 | 4007 [ £0.06
R 2% 4251 878 113.6411945(2576131.71
7 20151 3063 | 40.59 | 40,55 | 40.60 | 40.77
' ’; o | 290 1 667 |10.004) 1495 | 19.02 ] 24.77
£ f | 102[1063 ] 059 | 1055|4078 [10.77
oo ay, | 298 | 485 17601 [ w80 [ T0.90 1300
L’\M 0481 40,50 {40311 203 | 40,0 | 105

" Cone, Time intervals (min):
(el bases of
b;w 15 130 60 | 90 | 120 | 150
1y | 2665 [52.4370.904| 100
Methyleellulose| 1065 {4043 09 {+10] T | 7
(4819 v, | 2425 [40.75 |58 805 (70.81 L] 100+
4045 [4025] 020 | 039 | 060 | ™
vie 33 |5325] 788 | 100
) 4! U
HPMCESD) | 3% 1 Vg 1hios| s1g (422 = |
g 22.65 | 42,63 |51.844[67.93¢] 100
HIMC(SD) | 4% ). )
ASD) | 4% 1 3065 [1087] 046 | 053 | 4050 =
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Fig. 1: In-vitro release of meloxicam from different
ointment bases into phosphate buffer pH 7.4.
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Fig. 2: In-virro release of meloxicam from
hydrocarbon and hydrophilic ointment bases

containing different concentration of enhancers into
phosphate buffer pH 7.4.
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Fig. 3: In-vitro release of meloxicam from different

gel bases
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Fig. 4: In-vitro release of meloxicam from different

concentration of methylcellulose and hydroxypropy!

methylcellulose into phosphate buffer pH 7.4




% Drug releasaed

Ahmed M. Othman and Ahmed M. Sabati
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Fig. 5@ In-virro release of meloxicam from
methylcellulose and  hydroxypropylmethylcellulose
gel containing different concentrations of Tween 80
into phosphate buffer pH 7.4
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[T oHPMC ——3%  —e—4% |
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% Drug Released
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Fig. 6: In-vitro release of meloxicam from methyl-
cellulose and hydroxypropylmethylcellulose gel bases

¥ith 5% tyeen 80 and few drops of triethanolamine
o phosphate buffer pH 7.4
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% drug Released

40 -

20
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Fig. 7: In-vitro release of meloxicam from ethanol gel
containing 3 and 4% of methylcellulose and
hydroxypropylmethyl cellulose and few drops of
triethanolamine into phosphate buffer pH 7.4.
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