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Abstract : Tablet is one of oral dosage forms, which is wideded because it is convenient to carry, the
duration of drug action can be controlled, andrtieste and smell can be improved by particulanrigie.
However, some patients, especially pediatrics aréagics, often have difficulty in swallowing coemtional
tablets even with a lot of water. Therefore, oralligintegrating tablet (ODT) is developed to sotiés
problem. In the administration of ODT, tablets ptaced on the tongue and will disintegrate rapidlya very
short time, less than one minute. Piroxicam, a tesailal anti-inflammatory and analgesic, needs daset of
action. So, it is necessary to formulate it intoTOD

Piroxicam microparticles were reduced to nanogiagiby using high energy milling (HEM) E3D and
evaluated by scanning electron microscope (SEMJicha size analyzer (PSA), and X-ray diffractiodRD).
After the size was reduced, the piroxicam nanoglagiwere formulated into ODT. The ODT was evalddte
its drug content, hardness, friability, disintegrgttime, and wetting time.

The research findings show that particle sizedrofis are in range of 455-772.9 nm, indicate that t
preparation of piroxicam nanoparticles from pir@itmicroparticles is successful. The charactednatsults
of piroxicam nanoparticles ODT show that it fulfidl all of the criteria of ODT.
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Introduction

Oral administration route is the most favorabletedor administering drugs because it is converserthat can
enhance patients compliance and is relatively ciretizerapy cost.One of the widely used oral dosage form is
tablet. Tablet is one of oral dosage forms, whictvidely used because it is convenient to carey diliration of
drug action can be controlled, and their taste smdll can be improved by particular technique. Heere
some patients, especially pediatrics and geriatoiten have difficulty in swallowing conventionalblets even
with a lot of wateF.
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A study shows that more than 26% patients havecdif§ in swallowing tablet. Therefore, cliniciarsd
pharmacists are demanded to take regard of thislgoin developing correct drug formulation for ipats.
Formulations of drugs that can dissolve and dignatie rapidly in mouth without drinking water ansidered
to be an answer for this problem. This kind of drwdll give greater advantages than conventionaketa do,
more convenient to use, and have the potentialdease patients compliarte.

The drug formulation intended above is orally disgrating tablet (ODT). According to FDA (Food abdigs
Administration, USA), ODT is a solid dosage fornattitontains drug active ingredients, that can thgiate
rapidly, usually in seconds, when placed on thguen ODT will dissolve rapidly just by contact wishaliva,
without the need to drink water. ODT dosage forrals® has faster dissolution and absorption ratehigher
bioavailability compares to conventional tabfetdoreover, drugs side effects caused by first pastbolism
in the liver can be reducéd.

ODT can be formulated by using several methods. &dsest and the cheapest method is direct conmumess
method® Three basic approaches in developing ODT are maiimipore structure of the matrix of tablet,
adding disintegrants, and using water soluble uligrés in the formulatioh.The two last approaches are
applied in this study.

Experimental Methods
Apparatus

Tablet compression machine (Ateliers), Strong Chaliness tester (Erweka), disintegration testenvdka),
dissolution tester (Erweka), friabilator (Roche)/Vis spectrophotometer (Shimadzu mini 1240), hégiergy
milling (HEM) E3D with ceramic ball (diameter of ®m) as milling media, particle size analyzer (DEfsa
Nano, Beckmann Coulter), and other laboratory gtass (Pyrex).

Material

Piroxicam (Nantong JingHua Pharmaceutical, Co. ,Ltipspovidone, croscarmellose sodium (Ac-DicSol
FMC BioPolymer), microcrystal cellulose (Cedtugsahi Kasei Chemicals Corp.), aspartame, talamd, Mg
Stearate (PT. Brataco), hydrochloric acid, methéBoMerck), and distilled water.

Preparation of piroxicam nanoparticles

As much as 5 g of piroxicam size 13um and ceraralts with diameter of 2 mm (1:10) were put into the

chamber of high energy milling (HEM) E3D machinedahe machine were ran at speed 1400 rpm for 30
hours. The obtained particles were characterizedusing scanning electron microscope (SEM), X-ray
diffractometer (XRD), and particle size analyzeB4¥).

Preparation of piroxicam nanoparticlesODT

The tablets were prepared by using direct compyessethod. The components of the formulation wamvs
in Table 1.

Table 1. Formula of piroxicam nanoparticles ODT

Components Amount (mQ)
Piroxicam nanoparticles 10
Crospovidone 5
Croscarmellose Na 5
Microcrystal cellulose 167
Aspartame 10

Mg Stearate 2

Talcum 1

Total 200
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Drug content determination

Twenty tablets of each formula were accurately Wweijand powdered. Then, weighed the powder equivale
with 5 mg of piroxicam. The powder was then pu&ih00 ml flask, dissolved with 5 ml of methanoldahis
solution was diluted with 0.1 N HCI solution. Thelition was filtered and the first few drops otrte were
discarded. As much as 5 ml of the filtrate was drgtwn, put in a 50 ml flask, and diluted with 0.1HCI
solution. This solution was then measured forlitsoabance by using UV spectrophotometer at a wagtieof
334 nm.

As for drug content determination, calibration @rwas made from piroxicam stock solution with
concentration of 2 ppm, 3.5 ppm, 5 ppm, 6 ppm, ampm. The calibration curve was then used to tatieu
the regression equation and the drug content.

Hardnesstest

Hardness test was carried out on 6 tablets of &@ohula. The method: each tablet is placed permertati
between the anvil and the punch of Strong Cobbressl tester, then clamped by turning the adjustimgint
until light marks "stop" light. Pressed a buttorpiat pressure on the tablet until the tablet wadkdm and the
scale’s needle stops. Numbers on the scale arernéppdoy the needle and then recorded. This is/éhee of
the hardness of the tablet.

Friability test

Twenty tablets of each formulation were weighed @nedweight was recorded (a gram). The tablets Wexe
put into Roche friability tester and the friabilitgster was ran for 4 minute (100rpm). Once coredlethe
tablets were removed, cleaned from dust, and tredgh&d again (b gram).

Friabilityzwxm@/o
a

Disintegration time test

The disintegration time of ODT was measured by tgf test: using disintegration tester, modifiesttand
test in the oral cavity.

Disintegration time test using a disintegratiortdesone tablet was inserted in each tube of dignattion tester
basket, and then ran the tool. Water was usedrasdayim with temperature of 37 + 2 °C.

Modified disintegration time test: one tablet waserted into a 9 cm diameter petri dish that doath9 ml
distilled water. The time for the tablet to disigtate completely was noted.

Oral cavity disintegration time test. This test digevolunteers. Before starting the test, eachnteler was
required to rinse his/her mouth. One ODT was plamrethe tongue and let to disintegrate completahyl the
the time needed was noted.

Wetting timetest

A piece of tissue paper (11 cm x 10 cm) was foldedhalf, then placed on a 9 cm diameter petri @ish
containing 9 ml Ponceau 4R (a red dye) solutiame @blet is placed on the tissue paper, thertirtteeneeded
for perfect wetting of the tablet was noted. Thetivg time is the time it takes to make the uppeface of the
tablet into the red. The test was carried out taibéets of each formulation of ODT.
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Results and Discussion
Characterization of piroxicam nanoparticles

The result of scanning electron microscope (SEM&d that the size of piroxicam particles aftengenilled
with high energy milling (HEM) E3D for 30 hours veesmaller than 1000 nm. This indicated that thdingil
process has succeeded to make piroxicam nanopatrtidhe result of SEM was shown in Figure 1.

Figure 1. Piroxicam particles size observed with SEM aftefling by HEM E3D for 30 hours
(zoomed 5000x)

The same result was also showed by particle siayzar (PSA). The particles size after analyzed®BYp was
between 455 — 772.9 nm. Figure 2 showed the disioibb of piroxicam nanoparticles.
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Figure 2. Distribution of piroxicam patrticles size after rmlyj by HEM E3D for 30 hours.
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X-ray diffraction of piroxicam microparticles shodidour peaks with high intensity at area of 10-g&9) and
five peaks with low intensity at area more than @®). The almost similar diffraction patterns was also
observed in x-ray diffraction of piroxicam nanopeds. Figure 3 showed the x-ray diffraction ofgxicam
microparticles and piroxicam nanoparticles.
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Figure 3. X-ray diffraction of a) piroxicam microparticleséb) piroxicam nanoparticles.

The almost similar diffraction patterns indicatduhtt the tested particles were the same substanees,
piroxicam. These findings were proven further bpteat determination by using UV spectrophotomelae
differences between the two diffraction patterngenvenly at the intensity and the area of peaks.s&he
indicated that there was a difference in particsige before and after milling. The expanding inaarelicated

the reducing in particles size. The reduction aftipies size were thought due to conduction or ltst of
mechanic energy during millirfg.

Characterization of piroxicam nanoparticles ODT
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The results of characterization of piroxicam namtiples ODT were showed in Table 2.
Table 2. The results of characteristics evaluation of picarn nanoparticles ODT
CDrug Hardness Friability Disintegration Time (second) Wetting Time
ontent (kg) (%) Disintegration | Modified | Oral cavity (second)
(%) tester test test
93.21+2.93| 3.66+0.15 0.41 8.50+0.84 48.1743/43 (B&®BI 33.16+3.06

In this study, piroxicam nanoparticles assay wafopaed by using procedure that specified in Phaopaeia
of The People's Republic of China (2005). Thus,rémairement of piroxicam ODT nhanopatrticles conigas
also referred to the literature, that is 90-120¥he results of the assay showed that the ODTubom in this
study has met this requirement.

The hardness of the ODT prepared was lower thanofheonventional tablet, which in in range of 4g'°.
This was due to ODT was designed to disintegratiet@mlissolved rapidly. The tablet was so porousa@ble
to absorbed water rapidly

Friability value showed the effect of physical sg¢o tablet in packaging and distribution proc&bg. problem
that usually exist in ODT is that ODT is quiet filad- However, the ODT prepared in this study still ifi¢t
the friability requirement, that is 0.8%°. This relatively good friability was due to theedsof additional
ingredients that have good compressibility.

Disintegration time tested by using a disintegratiester was relatively very fast because the sigietegrant
rapidly absorbed the water when ODT was compleselymerged in the medium, as well as the effect of
stirring rate of the disintegration tester whichswagher if compared to the peristaltic motiontod tongue. In
the modified disintegration time test, there wasstiaing movement and the volume of medium used wa
relatively less. In oral cavity test, the disint&ipn time was a bit faster than in the modifiesirttiegration time
test, because in oral cavity test there was péitstaotion of the tongue that did not exist in thmdified
disintegration time test.

Wetting time is an important parameter in the eatdn of the disintegration of ODT because disiraégn
rate is highly depends on the rate of tablet wgtproces¥. The result of the wetting test indicated that the
ODT has a good wettablility.

Conclusion

The milling process by high energy milling (HEM) E&t 1400 rpm for 30 hours has succedeed to reithéce
size of piroxicam from microparticles into nanojaets. The formulation of piroxicam nanoparticles@DT
has met the requirement of drug content that spelcih Pharmacopoeia of The People's Republic afiah
The hardness was lower than conventional tableaussc ODT is more porous than conventional tablédts.
friability and disintegrating time has met the regment. The piroxicam nanoparticles ODT also hamed
wettablility.
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