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Abstract

The aim of the present work is to design bilay®tdts containing Losartan Potassium for immediatease
using sodium starch glycolate as super disintegeantt Metoprolol succinate for extended release gusin
Carbopol 71G, Hydroxy Propyl Methyl Cellulose (HPMKI0OM), Xanthan gum and poly ethylene oxide |as
hydrophilic polymers and Kollidone as binder. Tharediate layer was prepared by direct compression|a
extended release layer by wet granulation methbe. tiblets were evaluated for physiochemical pragser
All the values were found to be satisfactory andemeithin limits with low standard deviatiom vitro release
studies were carried out using USP type Il paddfeaeatus in phosphate buffer (pH 6.8) for 12 hiasadution
medium. The best formulation was subjected acdelératability studies and the formulation retaintd
physic chemical characteristics even after stresggdge conditions
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Introduction
Losartan Potassium is chemically described as Mmotassium salt of 2 Butyl 4 chloro -1- [[ 2'- (1ldttazol-5-
yD[1,1'- biphenyl]-4-yl] methyl] 1H- Imidazole- 5methanol. It is an Angiotensin Il receptor antagbmainly used
to treat high blood pressure. It suppresses thextsfiof angiotensin Il at its receptors, therelcking the rennin
angiotensin system. Generally, Losartan potassaupmniployed in the management of essential hypéotength
lower incidence of sideffects like cough. It has a half-life of 1.5-21.[

Metoprolol is a cardio selectivp;-adrenergic blocking agent used for acute myochidfarction (Ml), heart
failure, angina pectoris and mild to moderate higweion. It may also be used for supraventriculad a
tachyarrhythmias and prophylaxis for migraine heada. It has an oral bio-availability of 50% undasting
conditions and it is absorbed slowly. The averdgrimation half-life in plasma is 3-7 h [2]. Comlaition therapy
has various advantages than mono therapy such misized dose dependent side effects, patient campdi.
Losartan potassium was formulated as immediataseltayer and Metoprolol succinate as extendedselayer in
order to treat hypertensive patients. Using contlinaof natural and synthetic polymers has beeessfully tried
by many researchers for controlled release [3-7].

Materials and Methods
Losartan potassium and Metoprolol succinate weoeyed as gift samples from Mylan Pharmaceuticats IRd.,
Hyderabad, India. Carbopol 71G, Kollidone and Xantlygum were procured from Serin Formulations Ptd.,L
Hyderabad, India. Hydroxy Propyl Methyl Cellulod¢RMC K100M) and poly ethylene oxide were obtainemirf
Standard Chemicals, Hyderabad, India. All othemulals used were of AR grade and double distilledewwas
used whenever necessary.

Method of preparation of Bilayer tablets
It includes 3 steps in the preparation of Bilaydéts as follows [8-10].
Step-1: Preparation of Losartan potassium layer (immediate layer)
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Losartan potassium along with suitable excipieras wixed uniformly in a glass mortar & pestle. Thigture was
passed under the sieve # 30. Later colouring a@eant oxide) was added to the preparation and mixet and
followed direct compression.

Step-2: Preparation of Metoprolol succinate layer

Extended release layer containing Metoprolol swateirwas prepared by wet granulation technique. épulic
polymer HPMC K 100M was used. Corbopol, kollidoXanthan gum, Poly Ethylene Oxide are used in difie
concentrations for 12 formulations. Metoprolol snate, polymers and microcrystalline cellulose wased in intra
granular material. Corbopol, kollidone, xanthan gwars dissolved in Isopropyl alcohol. The bindeusoh was
mixed with powder to form a damp mass and it ispdghrough sieve #30. The granules were drie&°aE Sor 30
min. Then granules were lubricated with magnesit@arate and talc. The powder was compressed imghesi
station punching machine of 8mm punch.

Step-3: Bilayer tablet manufacturing

The granules of the optimized layers were compregst® bilayer tablets using bilayer tablet punchimachine
with 8 mm caplet punches. The ER layer was intreduast into the die cavity and a slight compressivas made.
The IR layer was then introduced over the slightynpressed SR layer and a final compression was hoeget the
bilayer tablets.

Table 1: Composition for the formulation of Losartan potassium layer
Ingredient (mg) L1 L2
Losartan potassium 10 10
Micro Crystalline Cellulose 30 30
Sodium starch Glycolate 10 20

Aerosil 2 2
Magnesium stearate 2 2
Ironoxide red 1 1

Table 2: Preparation of Metoprolol layer

Formulations
Fl F2 F3 | F4 F5 F6 | F7 F8 F9 |F10 Fl11
Metoprolol succinate 47.5| 47.5 |47.5|47.5| 47.5 |47.5|47.5| 47.5 |47.5|47.5| 47.5 | 47.5

Ingredients(mg)

Carbopol 95 | 142.5| 190 - B -~ - B - - _ -
Kollidon _ _ _ 95 | 142.5| 190 _ _ _ _ _ _
Xanthan gum _ _ _ _ _ _ 95 | 142.5| 190 _ _ _
Poly Ethylene Oxide _ _ - - B -~ - B - 95 | 142.5| 190
Hydroxy propyl Methyl | 5 | 55 | o5 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Cellulose

Magnesium stearate 2 2 2 2 2 2 2 2 2 2 2 2
Purified Talc 2 2 2 2 2 2 2 2 2 2 2 2

Evaluation parameters

Compatibility Studies

FTIR Studies

The compatibility of drug with the excipients useds tested by FTIR spectroscopy. FTIR spectrumdeibprolol
succinate, Losartan potassium, Metoprolol succiteter blend, Losartan potassium layer blend ataéi tablet
blend were carried out by using KBr pellet techeigdhe samples were scanned over from 4,000 to 400
cm ~.Spectral region at a resolution of 4¢m

Evaluation

The prepared bilayer tablets were evaluated fofddmity of weight, thickness, hardness, friabiland uniformity

in drug content [11-15]. The thickness of the tebleas measured using vernier caliper. Hardnetiseafablets was
evaluated using pfizer Hardness tester. Friahilftthe tablets was determined using Roche friadmilddrug content
was estimated by simultaneous equation method kpsuanmg the absorbance at 256 nm and 222nm regglgcti
using UV Visible Spectrophotometer.

Invitro Drug Release studies

Thein vitro dissolution study was carried out using USP Tyip&ddle) apparatus at 50 rpm. Dissolution study
was carried out using 6.8 pH Phosphate buffer mmistfor 12 h at 37+0%. 10 ml of the sample was withdrawn at
regular intervals and diluted suitably. The absndgawas measured at 256 nm and 222 nm using U\B¥isi
Spectrophotometer taking suitably buffer solutiasslank. The in vitro release data was treatedhenadtically to
know the rate of release [16, 17].
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Accelerated Stability Studies

The optimized tablets were packed finally in blistand kept at 40£Z with 75+5 % RH. The tablets were
evaluated for thickness, hardness, friability, anifity of weight, drug content and vitro drug release [18].

Results and Discussion
The characteristic bands found in FTIR spectrurdrafs were found in FTIR spectrum of the blendijdating that
no physical interaction between the drug and eaigi used (fig 1-6).

Fig.1. FTIR spectrum of Losartan potassmm

[
|
: / \ |
33 1 11
= W
g | i
g | 1
89 .
= i [
‘ |
o | |
N 1\
‘} |
|
| ]
[
| |
1 . i
’ | \ | ‘ LIS T
| I | | B N [ 1]
i 2 &b b S5 ugeoR £88e. = g g
4000 - 3500 3000 2500 2000 1500 1000 - 500 . .

Wavenumber cm-1

Fig. 2 FTIR spectrum of Metoprolol
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Fig.4. FTIR spectrum of Losartan potassium layer bénd
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Fig.5. FTIR spectrum of bilayer blend
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The result of angles of repose, Carr’'s Index andddar’s ratio indicates the good flow ability oetpowdered
blend. The results of the flow properties were shawTable 3. The thickness, hardness, uniformitweight and

friability of the prepared tablets were within thmits (table 4). The uniformity of drug content pfepared tablets
were shown in table 5.

Table 3: Flow properties of various formulation blends

Parameters Formulations
F1 F2 P F4 F5 Fé ¥ k8 F9 F10 F11 F12
Angle of Repose () 28.2520.703 | 25.1041.50 | 26.75+0.76 | 27.13+0.85 | 25.7340.74 | 27.344143 | 26112041 | 28314052 | 29.0140.71 | 28.1=0.78 | 25.11+0.54 | 25.32+0.82
Bulk Density (g/ml) 0.65 £0.03 0.43 £0.02 0.31=0.02 0.76=0.03 0.61=0.04 0.5420.03 0.34=0.02 0.42=0.03 0.71=0.01 0.65£0.02 | 0.52=0.05 (0.48=0.04
Tapped Density(g/ml) 0.75£0.02 0.49=0.01 0.39=0.03 0.78=0.02 0.65=0.03 0.59=0.06 0.39=0.03 0.4520.02 0.7320.04 0.680.02 | 0.58=0.03 0.5620.05
Carr’s Index 13.3320.01 12.2=0.08 20.51£0.05 | 2.56=0.04 6.1520.04 §.4720.08 12.8=0.03 6.66=0.04 2.7320.08 4412007 | 1034+0.03 | 14.28+0.02
Hausner’s Ratio 1.15=0.07 1.13=0.04 1.25=0.04 1.02=0.03 1.06=0.06 1.09=0.07 1.14=0.05 1.07=0.07 1.02=0.03 1.04=0.02 | 1.11=0.05 1.16=0.07
Table 4: Flow properties of various formulation blends
, Average Hardness . o
Formulation weight(g) (kalcm?) Thickness (mm) Friability (%)
F1.L1 226.5+0.45 4.2+0.83 3.78+0.32 0.62+0.03
F4.L1 226.3+0.26 4.4+0.78 3.81+0.41 0.58+0.06
F7.L.1 226.7+0.23 4.2+0.65 3.64+0.38 0.63+0.07
F10.L1 226.5+0.40 4.83+0.73 3.89+0.26 0.71+0.03
F1.L2 226.5+0.15 4.4+0.66 3.76+0.29 0.64+0.04
F4.L.2 226.8+0.28 4.2+0.71 3.90+0.31 0.60+0.05
F7.L.2 226.7+0.32 4.7+0.74 3.81+0.33 0.55+0.03
F10.L2 226.5+0.30 4.8+0.70 3.88+0.38 0.61+0.07
All values mentioned as mean £SD; Number of trfa)s5
Table 5: Uniformity of drug content of formulations
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Drug content in pH 6.8 buffer

Drug content in Water

Formulation
Metoprolol succinate Losartan potassium
F1.L1 93.24+0.89 94.28+0.82
F4.L1 92.77+0.76 92.84+0.81
F7.L.1 93.11+0.81 92.96+0.84
F10.L1 94.12+0.83 93.88+0.83
F1.L2 93.24+0.88 93.67+0.84
F4.L2 91.34+0.74 92.28+0.91
F7.L2 93.69+0.69 94.81+0.83
F10.L2 96.43+0.81 96.55+0.67

All values mentioned as mean +SD; Number of trfa)s5

The drug release from formulated tablets was shiowfig.6 (controlled release) Fig 11 (immediateeasie). This
dissolution was treated with kinetic modeling vigirst order, Korsmeyer Peppas, Higuchi and Hix&vawell

modeling. The graphs were represented in Fig 70tqfdr controlled release) and Fig 12 to 15 (fomediate
release). The best formulation was subjected telacted stability studies as per ICH guidelindse Tormulated
tablets did not show any changes in all the charadiefore and after stressed storage conditions.

Conclusion
It was concluded from this study bilayer tablatstaining Losartan Potassium for immediate relesseg sodium
starch glycolate as super disintegrant and Metopralccinate for extended release using Carbop@l, Hydroxy
Propyl Methyl Cellulose (HPMC K100M), Xanthan gumdapoly ethylene oxide as hydrophilic polymers and
Kollidone as binder can be prepared.

S

s
AME(H) o

Fig.7. First order plots of formulations (controlled release)
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Fig.10. Hixson Crowell’s plots of formulations (cintrolled release)
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Fig.13. Korsmeyer Peppas plots of formulations L1red L2 (immediate release)
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Fig.15. Hixson Crowell’'s plots of formulations L1 and L2 (immediate release)
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