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ABSTRACT

An attempt has been tried to develop a chronomodulated drug delivery of pravastatin sodium, which can be taken at
bed time (10 pm) and capable of releasing the drug between night and early morning hours after predetermine time
delay (4 h), when free cholesterol levels are more prevalent, can prevent various heart diseases like atherosclerosis,
stroke, angina and myocardial infraction. The rationale of this study is to design and characterize an oral pulsatile
drug delivery system containing pravastatin sodium, to modulate drug level in synchrony with the circadian rhythm
of hypercholesterolemia. Various formulations have been made by varying the composition of pravastatin sodium
with MCC, HPMC and the percentage release of the drug was analysed in each formulations. Drug-excipient
possible interaction has been studied by FT-IR spectroscopic studies. The formulated tablets were evaluated by
stability, friability, drug content uniformity tests.

Keywords. Pulsatile drug delivery, Hypercholesterolemiavastatin sodium, Microcrystalline cellulose, Hyxlyo
propyl methyl cellulose

INTRODUCTION

Cholesterol is a substance that is produced inbti¢y from foods that come from animals [1]. Thougbdy
requires cholesterol for various processes sudiuigding of cell membranes, making hormones, amdfoducing
compounds that increase digestion of fat, highl&ewé cholesterol increases risk of developing helisease.
Hypercholesterolemia is a disease condition charaeid by very high levels of cholesterol in thedal. Therefore,
a suitable drug delivery system for the supply fgdin proper intervals of time and according te ttholesterol-
level is very important.

Drug delivery system means to achieve an optimwspaese from any dosage form and a drug should lbe el
to its site of action at a rate and concentratiwat both minimize its side effects and maximizetliterapeutic
effects. Among the various drug delivery systempleged, Pulsatile drug delivery system is beingigmred often
as it offers various advantages such as (i) rel#wsactive ingredient at a time other than immietijarelease after
oral administration (ii) dosage forms can contrdlene the drug is released etc [2-10] . In pulsatilegy delivery
systems, the drug is released rapidly within atgheriod of time, after a specified lag time. T&ystem has capable
of providing one or more rapid release pulses atigiermined lag times, which results better absorpif active
solute, and it provides more effective plasma cotre¢ion-time profile. These delivery systems agservoir
devices covered with a barrier coating and carpotliss erode or rupture during/after a certain pkibdtime. Then
the drug is released rapidly from the inner resergore. Pulsatile drug release profile is wideed in cases,
where the drug is released completely after a ddflag time, drugs which develop biological tolegndrugs with
an extensive first pass metabolism, drugs targeted specific site in the intestinal tract and tloe adaptation of
drug needs to circadian rhythms of body functions diseases. The lag time was controlled by the
hydration/expansion of the swelling layer and alloyva fast drug release for complete rupturinghaf polymer
coating. Based on the methodologies of time-lagydalease techniques, pulsatile drug delivery systare again

36
Pelagia Research Library



Akila Ramanathan and Sreeja Sreekumar G. Der Pharmacia Sinica, 2014, 5(5): 36-41

categoried as (i) time controlled pulsatile ddedivery system (ii) Stimuli induced pulsatile drdglivery system
(iii) Externally regulated pulsatile drug delivesystem. Pulsatile drug delivery systems with exiyrnregulated
drug delivery systems are cumbersome as the drligede has to be controlled by any biological factike
temperature, or any other chemical stimuli. Sirhjlgpulsatile drug delivery systems using extestahuli such as
ultra sound or magnetism etc are also not prefatuedto the complicacy of the method. Therefanee tcontrolled
pulsatile drug delivery system or chrono-moduladedg delivery systems are being recommended forbst of
the oral drug delivery systems. Moreover, this rodtis safer as it is linked with circadian rhythithis study
focused on the development of press-coated p@gaiiase tablets to treat hypercholesterolemia.prass—coated
tablet investigated in current study consist ofdaplease core tablet of pravastatin sodium wigghress—coated
with Hydroxy Propyl Methyl Cellulose which is swatile polymer and Microcrystalline Cellulose, a wwpble
polymer for burst release. The purpose of study twatesign the simple, single pulse technique andvestigate
the effect of amount of swellable and rupturaldéymer mix together in outer coating on drug re¢eas

MATERIALSAND METHODS

Materials

All the chemicals and reagents were of analyticqaldg. Pravastatin sodium procured from Biocon Btd.,
Bengaluru, India, Micro crystalline Cellulose (MC@gas obtained from Loba Chemicals,Mumbai. Hydroxpm
methyl cellulose (HPMC 100KM) was purchased fromo@e International, Mumbai, talc was purchased fidfs.
Himedia Pvt. Ltd. Mumbai. Polyvinylpyrollidine, Isaropyl alcohol and lactose were obtained from SbeF
Chemicals Mumbai.

M ethods

Formulation of coretablets

The core tablets of pravastatin sodium (80mg/tat®pared by direct compression method[11]. Polyviny
pyrrolidone, talc, sodium starch glycolate anddaetwere used as other ingredients. All the ingradiand with
pure drug were mixed for 20 minutes , passed thraugieve and compressed by direct compressiohoghein a
rotator tablet machine. Formulations of variousedablets are shown in table 1.

Formulation of press coated pulsatilerelease tablets

The HPMC 100KM and MCC were weighed accuratelyespiired for a particular batch of tablets as pemfda
given in table 1. 7.5 % PVP solution (hydro alcahohixture of iso-propyl alcohol and water in tregio of 70:30)
was used to wet mass the HPMC 100KM and MCC. Thenwet mass was passed through a sieve ofriil0
aperture size. It was dried for 2 h af@5n a hot air oven. Then the dried mass was sereémrough a sieve
number of 50Qum aperture size. After that, half quantity of pogmgranules were placed inside the die to make a
powder bed. Then the core tablet was placed atémere of polymer bed and remaining half of theypur
granules was filled into die. It was compressed abnstant compression force with a rotary compmessachine

to form a tablet [12].

Different formulations (F1-F9) were made by varythg proportion of HPMC100KM and MCC with a totadight
of 200mg. The formulations are given in table 2.

Evaluation Studies
The pulsatile tablets of pravastatin sodium fresah formulation were subjected to hardness, nieiss, friability
and drug uniformity tests [13].

Hardness test
The hardness of formulated pravastatin sodiumapildstime release tablets were measured by Phiaetdness
tester.

Thickness
The thickness of individual tablet was measureth whe help of micrometer, which provides informatiabout
variation between tablets].

Friability test

Friability test was conducted to measure the sttenfjtablet. It is frequently measured using Rofrfebilator. The
friability test was calculated by using the follawgi expression F = 100 x (1-wghwhere, w = weight of tablets
after friability, wy = weight of tablets before friability (Table 3).
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Drug content uniformity test

The tablets from each formulation were powderedviddally and a quantity equivalent to 80mg of paatatin
sodium was accurately weighed and dissolved initalda volume of 7.4 pH phosphate buffer. After ingk
suitable dilutions the final solution was analyzp@ctrophotometrically at 238 nm (Table.3)[14].

Rupture test to determine lag time

The time at which the outer coating layer startsufature is defined as the lag time. It was deteeaiivisually by
using the USP dissolution apparatus Il (900ml @NDHcl for initial 2h and then media was changeghosphate
buffer pH 6.8, 37+ 0.5C and 50 rpm (Table.3) [15].

In Vitro Dissolution Studies

Theinvitro drug release from press coated tablets of prawassaidium observed by using USP paddle apparatus a
50 rpm and the temperature 37445 Acidic buffer pH 1.4 and phosphate buffer pH ®dre used as the as the
dissolution medium. Tablets were subjected to disem medium at pH 1.4 for first 2 h and media wehsnged to
phosphate buffer 7.4 up to 7 h. The samples wetbhdvawn at a regular interval. It was analyzed by U
spectrophotometer (Shimadzu UV/Vis 160) at 238nrfirtd out the presence of the drug. Cumulative petage
drug release was calculated using an equation fnerstandard curve. The results are given in Figuarad 2.

Drug- excipient Interaction

The IR spectrum of the coated tablets was recoatheldcompared with that of pravastatin sodiumataficm the
chemical integrity of the drug in the coated t#hlélhe powdered mixture was taken in a diffuséecédince
sampler and the spectra recorded by scanning iw#velength of 400 to 4000cm-1in a FTIR spectrophwter-
430 (Jasco, Japan) (Figure 3 and 4) [16] .

Stability studies

The stability study of the optimized batches in ebhithe tablets were monitored upto 3 months as|@ér
guidelines at room temperature and relative humi@5-C+2-C, RH75 +5%). The tablets were analysed for
appearance, weight, thickness, hardness, drugripdieig release. (Table.4)[17].

RESULTSAND DISCUSSION

The pulsatile system described herein consist ofdifferent components, the central rapid release tablet made
up of drug and other excipients and external badager consisting of HPMC 100KM and Microcrysta#i
cellulose MC. External layer consist of polymer emitls and are intended to regulate function ofdytem and
modify the release of drug. The above system waggped by a press—coating technique which hasdpggied for
many drugs to develop the site- and/or time-colgtdolelease preparation.This technique has mangradges such
as short processing time and limited steps, anddbaur and energy requirements.

Based on the concept of chronotherapy or chronophawlogy, recent pharmaceutical investigations Hawased
on developing a site or time-controlled drug delvsystem for the treatment of various diseased. [rugs used
for the ideal treatment of diseases should be adtaned only at the required time to maintain aapeutic blood
level. This reveals that the drug release behavitiauld be controlled by time rather than by réteorder to
achieve the development of chronopharmaceuticag$forms, the site and/ or time controlled relgasparation
with a designated initial lag time phase withoutiglrrelease followed by a rapid release phase shbald
investigated. Hypercholesterolemia is a conditionwhich the cholesterol level in our body is el@dhand is a
major risk factor for various heart diseases. Thakptime of cholesterol synthesis is between nagid early
morning hours. The present work aimed to formupatksatile tablets of pravastatin sodium takeneat time and
releasing the drug between 2am to 6pm after &ifagof 4 h to control cholesterol. The evaluatidudies on press
coated tablets of formulation F1-F9 were found imitthe limits. The invitro dissolution studies reled that there
was no drug release for the initial 2h pH1.4) fakm by the controlled release at pH7.4 dependingnupe
guantity of polymer. HPMC forms a gel but it doex hydrate quickly and included to prolong the tage. MCC
is a good disintegrant and acts by wicking mectmaniBhe drug release from the core tablet afterrtipture of
outer polymer mix. This could be due to pressuri& bp and attributed to the influx of dissolutiomedium by the
wicking effect of MCC and suggests that MCC migatdating as pore forming agent rather than disrat#gBased
on the results obtained F6 was considered as tivawp pulsatile formulation.

The IR spectra of pure drug of pravastatin Sodiamd the coated tablets of pravastatin Sodiunrshosvn in
(Figure 3 and Figure 4). This drug-excipient int#i@n study by FTIR ruled out the possibility ofechical
interaction between the pravastatin Sodium andatied excipients as the characteristic peaks widdor both
drug and excipients remain unchanged and the spdata was superimposed. There was no signifiagéfetehce
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in the stability study of the pravastatin sodiurhléés before or after 3 months of storage eithethin physical
properties of the drug or in its dissolution prefil

Table 1: Formulation of Pravastatin sodium cor e tablets

Drug and excipients F1 F2 F3 F4 F5 F6 F7 F8 F9

Pravastatin sodium 80 80 80 80 80 80 80 80 80
Sodium starch glycolate 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8
Talc 192 192 192 192 192 192 192 192 192
PVP 288 288 288 288 288 2838 288 288 288
L actose 304 304 304 304 304 304 304 304 304

Table 2: Formulation of Pravastatin sodium press coated tablets

Excipients F1 F2 F3 F4 F5 F6 F7 F8 F9
HPMC 60 80 160 140 120 40 200 _ 100
MCC 140 120 40 60 80 160  _ 200 100

Hydro alcoholic 7.5% solutionof PVP g gs 9s s ¢S 4gS (S (S Q.S

Table 3. Hardness, thickness, friability, weight variation and drug content test of press-coated tablets corresponding to F1-F9
formulations

Hardness Thickness Friability Drug content

S.No. Formulation (kglem?) (mm) (%) (%)
1 F1 7.06 3.21 0.52 96.98
2 F2 6.8 3.28 0.77 97.01
3 F3 6.9 3.41 0.82 95.98
4 F4 7.0 3.22 0.81 97.21
5 F5 7.0 3.62 0.72 95.01
6 F6 7.03 3,42 0.60 97.98
7 F7 6.91 3.28 0.52 98.13
8 F8 6.31 331 0.72 96.98
9 F9 7.01 3.44 0.62 97.91
Figure 1: Dissolution profile of formulations F1- F9 at pH 1.4
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Figure 2: Dissolution profile of formulation F1- F9 at pH 7.4
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Figure 3: FT-IR spectrum of puredrug of pravastatin sodium
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Figure 4: FT-IR spectrum of pravastatin pulsatilerelease tablets
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CONCLUSION

The validity of the above work may be confirmedhathe reproduciblén vitro release anch vivo study in animal
and human beings. The cardiovascular diseasesfficaltlito treat but the pulsatile drug delivergrc be considered
as one of the promising delivery system by coritiglthe cholesterol level.
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