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ABSTRACT

Different formulae were used to prepare Artemetheriefantrinetablets using direct compression and we
granulation methods of preparation. Tablets of Lftan&ine and Artemether were prepared in different
concentrations with: Microcrystalline cellulose (adiluent), HPMC and Polyvinylpyrrolidone (as bindler
Croscarmellose sodium, Crospovidone and starch 1&B0disintegrant), Colloidal Silicon dioxide (afidgnt),
Polysorbate 80 (as surfactant), PEG (as dissolugahancer), Magnesium stearate and sodium steanglfate (as
lubricant).The different formulations of Artemattaad lumefantrine tablets were evaluated for: virtigariation,
uniformity of tablets thickness and diameter, filih hardness, disintegration and dissolution fatemether and
Lumefantrine.
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INTRODUCTION

Artemether/Lumefantrine is a new and very weletated oral antimalarial drug effective even agaisltidrug-
resistance falciparum malaria. Many studies hawsvahthat it is the most effective of the antimadhdompound in
shortening the fever and parasite clearancetim@&s$. [&rtemether is chemically, (3R, 5aS, -6R, 8aR, 10S, 12R,
12aR)-Decahydro-10-methoxy-3, 6, 9-trimethyl-3, elibxy-12H-pyrano[4,3-j]-1, 2-benzodioxepin. Artehet
(ART), also called dihydroartemisinin methyl ethisra synthetic derivative of artemisinin[3,4]. Lefantrine Also
known as benflumetol and CGP 56695 during developmis chemically, 2, 7-Dichloro-9-[(4-chloro phdhy
methylenele-[(dibutylamino) methyl]-9H-fluorene-4-methanol arid used in the treatment of uncomplicated
falciparum malaria[4].

In the case of conventional (immediate-releasa)l swhl drug products, the release properties ai@lsninfluenced
by disintegration of the solid dosage form andaligson of drug from the disintegrated particle$[1,11,13,14,15].

EXPERIMENTAL SECTION

2.1. Materials:

2.1.1. Apparatus

Dissolution apparatus (Jasco DT-810 Japan), Dgiateon apparatus (ERWEKA ZT 32 Germany), Friapilit
apparatus (ElectrolabModle:EF2 China), Tablet prg3$ Machineries 12 station Multi tablets Indi&@)yvens
(osworldindia), HPLC (Jasco Japan) pump (Pu-208%s)detector(UV-2070 plue), Column-C18(ODS) 5um
(250x4.6mm)Teknokroma (spain),Column-C18(ODS) 5B0k4.6mm) Teknokroma (spain) Ultrasonik cleaner
(NEY Germany), Centrifuge (EBA 20 Hettich ZentrikigUSA), UV/Vis Spectrophotometer (Jasco V-530 dapa
pH metersartorious (Germany), Balance (Sartorioeisr@ny).
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2.1.2. Materials and Reagents

Lumefantrine (Calyx chemicals& pharmaceuticalsitémh Thailand Batch no LF/20091107) kindly supgliey
Shiba-Pharma Yemen, Artemether (Microorgo-chemalrightch no Mo/ARM/0807) kindly supplied by Shiba-
Pharma Yemen. Microcrystalline cellulose (Microc&D1®) Blanver Brazil, Hydroxypropyl methylcellde
(HPMC, Hypromellose) (Methocel®) Colorcon U.K, Puaiyylpyrrolidone (Povidone K®) ISP Switzerland,
Croscarmellose sodium (AC-Di-Sol) (Explocel®) Blanv Brazil, Crospovidone XL-10(Crosslinked povidprie
ISP Switzerland), Starch 1500(Pregelatinized s)ar@@olorcon U.K), Colloidal Silicon dioxide(Cab-GtS
(Aerosil®200) Evonik Germany, Polysorbate 80 (Palyethylene 20 sorbitan monooleate) Croda U.K,
Polyethylene glycol 6000 (PEG) Macrogol 6000 (GlatiU.K), Magnesium stearate (Merk Germany), Sodium
stearyl Fumarate (Lubripharm®) SPI Pharma.

2.2. Methods:

2.2.1. Preparation of Immediate Release LumefantrieArtemether Tablets

Immediate release Tablets of Artemether/Lumefaati20mg/120mg)were prepared in different concéintra
with: Microcrystalline cellulose (as diluent), HRMand Polyvinylpyrrolidone ( as binder), Croscaltose sodium,
Crospovidone and starch 1500 (as disintegrant)joidal Silicon dioxide (as glident), Polysorbate &as
surfactant), PEG (as dissolution enhancer), Magnesiearate and sodium stearylfumarate (as lutij[6a$,10,12]
as shown in The table (1).Each formula Containg 4@ Lumefantrine and 20 mg Artemether. All Forntiolas
were prepared by wet granulation method except Es@pared by Direct compression.

2.2.2. Weight Variation Test:
Ten tablets were separately weighed and their geereeighed and standard deviation were calculated.

2.2.3. Uniformity of Tablets Thickness and Diameter
The diameter and thickness of ten tablets were mnedsaind the average of the ten tablets was cédclla

2.2.4. Friability:

Friability test was carried out as following: Teblets from each formula were accurately weighetithan placed
in the drum of the friabilator. The drum rotated2&t rotation per minute for 4 minutes. The table¢se weighed
again and the present loss in weight was calculated

2.2.5. Hardness:
The hardness (breaking strength in KP) of ten talftem each formula was measured using hardnegsr teand
then the average of the ten tablets was calculated.

2.2.6. Hardness/Friability Ratio (H.F.R):
The H.F.R. was calculated for each formula by dhgdthe average hardness by its friability. H.Fifka good
criterion for the mechanical strength.

2.2.7. Disintegration Test:

One tablet was placed in each of the six cellhefdisintegration apparatus. Water was used as lisathesolution
maintained at 378.5°C then the apparatus was operated until ndue®f the tablets aggregates remaining on the
basket mesh, at this point the time of disintegratias recorded.

2.2.8. Dissolution of Lumefantrin from Its Tablet Formulations:

The dissolution of Lumefantrin was determinedngslJSP dissolution apparatus where medium was 0.1 N
hydrochloric acid containing 1% of benzalkoniumaside; 1000 ml maintained at 37+ 0.5°C. The paddis used

to rotate 100 rpm. After 45 minutes passed, poribthe medium was withdrawn and filtered througbuin filter

and diluted to a concentration of 24ug/ml with thedium then analyzed for Lumefantrin content byasuging the
absorbance afmax 342 nm using 0.1 N hydrochloric acid containihgp of benzalkonium chloride as
blank[2,6,7,8,14].

2.2.9. Dissolution of Artemether from Its Tablet Fomulations:

The dissolution of Artemether was determined usilgP dissolution apparatus where medium was 100Qatgr
partially degassed maintained at 37+ 0.5°C. Thallgadias used to rotate 100 rpm. 20 ml of the mediuas
withdrawn at 1hour and 3hours time intervals. Tligdvawn sample at 1hr was replaced by equal volahwveater.
The withdrawn samples were filtered through 0.45fiitar and analyzed for Artemether content usingL@BP
method as follows|[2,6,7,8,14]:
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2.2.10. Chromatographic conditions:

The mobile phase was a mixture of Acetonitrilggradpanol, trifluoroacetic acid, and water (500:108000). The
mixture was filtered through 0.45 um membranefrfited degassed by means of vacuum pump. The nyutlse
was delivered into the HPLC apparatus at a flow cdt2ml/min, the detection was conducted at 210 @Galumn-
C18(ODS) 5um (150x4.6mm) was used[6].

2.2.11. Preparation of Stock Solution and Working tandard:
Artemether Stock Solution: 200 pg/ml was prepargdabcurately Weighing of 40 mg of Artemether powder
transferring into a 200 ml volumetric flask andstilving with Diluent (Acetonitrile and water(1:1))

Artemether Standard solution : 20 ug/ml was prepaseaccurately transferring of 10 ml of the steckution into
a 100 ml volumetric flask and diluting with The net[6].

RESULTS AND DISCUSSION

When the powder of the formula 1 and 2 were congasno tablets could be obtained as the compiiiysis the
powder was very low. During the compression proaafsshe Formula 3 good tablets with nearly acceptab
hardness could be obtained but a very high stickihthe powder on surfaces of the punches and slisgeem
appeared.

When the weight of the unit tablets was increasethf180 to 250 mg in formula 4 by increasing thecpatage of
the diluent (Microcrystalline cellulose) from 10 % 31.6%, the sticking problem which appeared mnmigda 3 was
noticeably decreased. Sticking problem was comiglelisappeared in formulae 9.

Table (2) illustrates the results of different dtyatontrol tests which were carried out to evaduttie prepared
formulae.

All Prepared formulae showed weight variation veitandard deviation less than 3%.

The Results of thickness and diameter indicatetbumity in the prepared tablets. In Formulae 4ti& Range of
thickness was (3.6 - 4.02 mm) while the diametes @d. Formulae 1,2 and 3 the diameter was 8.1 sithe
panchs &die system used in these formulae wasrard0

The results of friability of formulae from 5 - 14ewe acceptable (less than 0.5 %). The result ahBlare 3 and 4
were more than 1%.

Formulae from 5-14 give acceptable hardness witinge 5-9 kp while formulae 3 and 4 gave low hasdnghich
were less than 3kp.

The Results in table (2) Show the formulae withhhconcentration of Colloidal silicon dioxide habetter
mechanical strength than others.

The results of disintegration time show that alinfalae have disintegration time less than 10 mewgecept
formulae 13 and 14 where the disintegration time alaove 15 minutes that considers not acceptable.

Dissolution of Lumefantrine from Its Tablet Formulations:

Results of the dissolution test of lumefantrine sinewn in table (3). It is clearly that the dissmn results from
nearly all formulae were more than 80% which coasikry acceptable comparing to the brand (coartehi¢h
was 86.84%, while the dissolution obtained fromnfolae 13 and 14 were less than 10% which considets
acceptable.

Dissolution of Artemether from Its Tablet Formulations:

Results of the dissolution test of Artemether drew in table (4). The dissolution of Artemethemfi formulae 3
— 12 after one hour was more than 55% includingbtia@d (coartem) while after 3hours the dissolutEsults from
the above formulae were more than 78%. Formulanti3ld gave very low dissolution results after 1rhd2.3 %
and 35.53% respectively. However, the dissolusifter 3 hours was above 85 %.
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Table (1): Formulation of Immediate Release Artemdter/Lumefantrine Tablets

Formula | Microcry-stalline HPMC Polyvinyl- Croscarmellose Crospov- Starch Colloidal silicon | Polysorbate PEG Mg- Sodium Total
No. cellulose pyrrolidone sodium idone 1500 dioxide 80 6000 stearate stearylfumarate weight (mg)
F1 10.2% 4% 4% 0.5% 3% 0.5% 180
F2 13.3% 2% 3% 0.5% 3% 0.5% 180
F3 10.2% 4% 4% 0.5% 3% 0.5% 180
F4 31.6% 2% 4% 0.5% 3% 0.5% 250
F5 31% 6% 5% 1.5% 3% 0.5% 250
F6 30.8% 6% 5% 1.5% 0.2% 0.5% 250
F7 33.8% 3% 5% 1.5% 0.2% 0.5% 250
F8 27.3% 6% 5% - 1.5% 0.2% - 0.5% 2% 250
F9 26.3% 6% 5% 1.5% 0.5% 3% 2% 250
F10 28.3% 6% 5% - 1.5% 0.2% - 3% 250
F11 26.5% 6% - 5% - 1.5% 3% - 2% 250
F12 26.5% 6% 5% 1.5% 3% 2% 250
F13 21.5% 6% - 10% 1.5% 3% - 2% 250
F14 26.5% 6% 5% 1.5% 3% 2% 250

*Standard Deviation**In F1, F2Compressibility wasry low, no tablets were obtained.

Table (2): Quality Control Test for Different Formulations of Artemether/Lumefantrine Immediate Releag Tablets

(Average)
Formula | Average Weight | Thickness | Diameter | Friability | Hardness HER Disintegration time
No (mg)+S.D* (mm) (mm) (%) +S.D* T (Sec.)
(Kp)
F1** 8.1
F2** 8.1
F3 280+2.4 3.19 8.1 1.3 2.8+0.16 2.15 210
F4 248.942.0 3.75 9.1 15 2.6+0.21 1.70 86
F5 250.5+1.6 4.02 9.1 0.16 5.8+0.17 | 36.25 220
F6 254.3t2.6 3.84 9.1 0.35 6.4+0.20 | 18.28 156
F7 249.#2.7 3.91 9.1 0.28 9.6+0.88 | 34.28 49
F8 249.22.8 3.85 9.1 0.27 5.9+0.37 | 21.85 242
F9 250.%#1.5 3.97 9.1 0.41 7.3+0.39 17.8 292
F10 249.2+1.4 3.80 9.1 0.36 5.7+0.58 15.8 328
F11 250.2+2.2 3.73 9.1 0.36 7.0+0.38 19.4 434
F12 249.9+2.8 3.64 9.1 0.24 6.2+0.78 25.8 426
F13 249.#2.7 3.60 9.1 0.32 6.4+0.39 20.0 1810
F14 249.2+1.7 3.85 9.1 0.36 6.1+0.47 16.9 1210
Coartem® 240.2+1.6 3.17 9.1 0.42 5.2+0.85 | 12.38 250

*Standard Deviation**In F1, F2Compressibility wasry low, no tablets were obtained.
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Table (3): Dissolution of Lumefantrin from Its Freshly Prepared Tablet Formulations in 0.1N HCI Contaning 1% Benzalkonium Chloride

Formula Amount dissolved (mg%) after 45
No min.(Mean %+S.D* n=3)
Fl** _—
FZ** —
F3 84.04+1.62
F4 86.93+1.17
F5 94.85+0.97
F6 88.2+1.44
F7 83.021+0.30
F8 92.94+1.16
F9 88.4+1.01
F10 82.7+0.89
F11 91.79+0.97
F12 87.85+1.02
F13 6.22+1.44
F14 2.48+0.40
Coartem® 86.84+1.07

*Standard Deviation
**In F1, F2Compressibility was very low, no tabletere obtained.

Table (4): Dissolution of Artemether from Its FresHy Prepared Tablet Formulations in Water

Formula No Amount dissolved (mg%) after | Amount dissolved (mg%) after
) 1 hr. (Mean %+S.D* n=3) 3 hr. (Mean %+S.D* n=3)
Fl** — _—
FZ** —_— —
F3 60.23+2.0 78.56+0.84
F4 57.97+1.16 79.64+ 0.66
F5 64.23+1.84 88.47+0.65
F6 65.24+0.87 90.08+1.02
F7 74.11+ 1.60 91.77+1.50
F8 62.1+0.82 92.71+2.01
F9 76.68+ 0.69 90.06+ 0.68
F10 75.08t0.78 89.04+0.75
F11 75.31+2.69 91.18+1.28
F12 69.2+1.10 80.23+2.22
F13 42.3 +1.60 85.53+0.85
F14 35.5+2.02 87.6+0.70
Coartem® 59.84+0.49 86.17#0.87

*Standard Deviation
**In F1, F2Compressibility was very low, no tabletere obtained.
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Figure (1): Average Hardness of Artemether/Lumefatrine Tablets
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Figure (2): Average Friability of Artemether/Lumefantrine Tablets
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Figure (4): Average Dissolution of Lumefantrine fran Artemether/Lumefantrine Tablets
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CONCLUSION

Based on formula 1 which was prepared by directpression since no tablets with acceptable hardemgs be
obtained during compression, it can be concluded Mitemether / Lumefantrine tablets (20mg/120muoyldn’t

prepared by direct compression. The compressihilityhe active materials especially the Lumefartr{avhich

constitutes the highest percentage per tabletgng bow. It was found that increasing the net weighthe tablet
from 180 mg to 250 mg decreases the sticking efféith appeared during compression. The reasohabfi$ the
Lumefantrine which has sticking nature so when ghecentage of this material decreased per taldesticking
effect noticeably decreased. In addition to thising two types of lubricants (magnesium stearad sodium
stearyl Fumarate, 3%,2%) was the good choice twmitete the sticking problem completely as in Foman@l

Increasing the percentage of the colloidal silichoxide to 1.5% participates in increasing the hass of the
tablets as shown in the formulae 5-14.

Based on the Disintegration and dissolution ressterch 1500 is not acceptable to be used adetjsating agent
in Artemether / Lumefantrine (20mg/120mg) immediatdease tablets formulations. In addition, PEGndd

acceptable to be used in Artemether / Lumefanif2@eng/120mg) immediate release tablets formulatiéso it

was concluded that Crospovidone 5% and croscarsgeodium 5% are acceptable to be used as disintsgn

Artemether / Lumefantrine (20mg/120mg) immediatiease tablets formulations.

Polyvinyl pyrrolidone 3% and HPMC 6% as binder irtwgranulation method give the optimum results in
Artemether / Lumefantrine (20mg/120mg) immediatkease tablets formulations. Based on the quabiytrol
tests Formulae 5-12 are the most satisfied formulae
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