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Abstract

Pramipexole dihydrochloride monohydrate is an antiparkinson’s agent which is known as dopamine D2 receptor agonist. It is structurally
different from the ergot-derived drugs, e.g. bromocriptine or pergolide. Pramipexole is designated chemically as (S)-2-Amino-4, 5, 6, and 7-
tetrahydro-6-(propylamino) benzothiazole and has the molecular formula CioH;7N3S. It comes under class | of Biopharmaceutical
Classification System. The purpose of this study was to develop and evaluate pramipexole dihydrochloride monohydrate extended release
tablets by wet granulation method using different proportions of polymers and binder. Pre-formulation studies were done initially and the
results were found to be within the limits. All the mentioned batches were prepared and granules were evaluated for pre-compression
parameters such as loss on drying, bulk density, tapped density and compressibility index. Tablets were evaluated for weight variation,
thickness, hardness, friability; disintegration time and assay were found to be within the limits. In vitro dissolutions were performed with
0.05M 6.8 PH phosphate buffer and effect of various polymers were explored. Final selection of formulation was based on dissolution profile,
from dissolution studies formulation 9 showed 80% drug release within 20 hours, so it will be compared with innovator. Similarity and
difference factors which revealed that formulation (F 9) containing HPMC K 200, Eudragit L100 and binder are most successful as it exhibited
in vitro drug release that matched with innovator product. In vitro drug release profile reveals that with increased concentration of Eudragit L
100. Accelerated stability studies were performed for the optimized batch which indicated that there were no changes in drug content and in

vitro dissolution.

Extended release drug delivery system

The main objective of any drug delivery system is to provide a correct
dose of drug at the proper site in the body to achieve results, and then
to maintain the desired drug concentration. Since there is increase in
cost and compliance involved in the development and marketing of
new drug entities, this has forced most of the pharmaceutical
industries to focus their attention on the development of extended /
controlled / prolonged system.

The extended release dosage forms are becoming popular as these
have a number of advantages over conventional dosage from on dose
frequencies, less fluctuation in circulating blood levels, increased
patient compliance, and more uniform effect.

Extended release system consists of two parts.

1) An immediately available dose to establish the blood level
concentration quickly.

2) An extended release portion or maintenance dose, which contains
several times the therapeutic dose for maintaining the achieved blood
level concentration. The main concept of controlled / extended drug
delivery system is the use of the system and techniques for altering
and controlling the absorption, blood levels metabolism, organ
distribution and cellular uptake of pharmacologically active agents.

The main aim of the extended or controlled dosage form is to produce
an improved therapy by producing a uniform plasma concentration of
drug at steady state and by reducing the ratio of maximum and
minimum plasma levels. [C max / C min] after each dose. This could
be achieved if the release of drug from the dosage form is slow first
order or slow zero order absorption of the drug occurs from the gastro
intestinal tract.

The term “extended release” is known to have existed in the medical
and pharmaceutical literature for many decades.
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It has been constantly used to describe a pharmaceutical dosage form
formulated to retard the release of a therapeutic agent such that its
appearance in the systemic circulation is delayed and / or prolonged and
its plasma profile is extended in duration. The onset of its pharmacological
action is often delayed, and duration of its therapeutic effect is extended.
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Figure-1: Hypothetical drug concentration profiles in the systemic
circulation resulting from the consecutive administration of multiple dose
of an immediate release drug delivery system (Al, A2...)
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Figure-2: Drug blood levels Versus Time Profiles showing the
Relationship between Controlled Release (A), Prolonged Release (B) and
Conventional Release (C) Drug Delivery.
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Methodology

List of chemicals used with their grades and supplier
names

SI. No Materials Source

A gift sample from Eros
1 Pramipexole diHcl Pharma, Bangalore CFL

monohydrate Pharma, Goa

2 Lactose monohydrate | Kelco Pharma
3 x:fﬂfgﬁﬂ“ﬁ Rohm Pharma. Bombay
4 Eudragit L 100 Rohm Pharma. Bombay
5 HPMC E 3LV SD Fine Chem., Bombay
6 Povidone K 90 SD Fine Chem., Bombay
7 HPMC K4M SD Fine Chem., Bombay
8 HPMC K 200 SD Fine Chem., Bombay
9 MCC 112 SD Fine Chem., Bombay
10 Aerosil 200 SD Fine Chem., Bombay
11 Stearic acid SD Fine Chem., Bombay

Preformulation Studies
Drug-Excipients compatibility studies:

Method

Selected excipients were checked for any changes when thoroughly
mixed with drug in fixed proportions and checked at various
temperatures like 25°C/ 60% RH and 30°C/65% RH and 40°C/75%
RH and it was observed that there were no changes in the physical
properties namely appearance, colour etc.

Drug uses

All 11 patients with PD and pathological gambling were taking
therapeutic doses of a dopamine agonist; 3 of these patients were not
treated with levodopa. In 7 patients, pathological gambling developed
within 3 months of starting to take or escalating the dose of the
agonist; in the other 4 with a longer latency, gambling resolved after
the agonist use was discontinued. Pramipexole dihydrochloride was
the agonist in 9 of 11 cases in our series and 10 of 17 in the literature
(68% in total).

Parkinson disease (PD) is primarily treated by drugs that restore or
improve brain dopaminergic neurotransmission. Brain dopamine also
plays a central role in the behavioral reward system of both humans
and animals, reinforcing a myriad of both productive and
counterproductive behaviors. It has been implicated in mediating the
reward of gambling behavior.

Several recent reports have linked PD dopamine replacement therapy
to pathological gambling. Within the last 3 years, 2 of us encountered
11 patients with PD and pathological gambling in our routine
neurology practice (movement disorders). The gambling addiction had
recently developed and was temporally related to use of dopamine
agonist drugs.

Eighty four patients with early or advanced Parkinson's disease and
marked, drug resistant tremor under a stable and optimised
antiparkinsonian medication were included in a double blind,
randomised, placebo controlled, multicentre study and assigned to add
on treatment (7 week dose titration interval, 4 week maintenance
period) with either pramipexole (n=44) or placebo (n=40) as adjunct.
The primary end point was the absolute change in tremor score,
defined as the sum of tremor related items (16, 20, 21) of the unified
Parkinson's disease rating scale (UPDRS) in “on” periods. Secondary
end points included the percentage change in tremor score, the
absolute and percentage changes in long term EMG tremor
registration, and the change in tremor self rating scales. Safety and
tolerability were assessed on the basis of adverse events, laboratory
tests, ECG, and vital signs.
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Results

The present study was carried out to formulate and characterize oral
extended release tablets of Pramipexole dihydrochloride monohydrate by
wet granulation method. The tablets were prepared by using different
combination of polymers viz. HPMC K4M, HPMC 3LV, and Eudragit L-
100.

Treatment population

Rogisscreds = 9

ol randomiscd: m = 6
al ol Gorrseml

belore rand

= Yenlabemn of ircl o e -o Solsskon Ccrileria

during screcning period n o= 5
. e wrrarrac | acws
m = A4
Reccived pramipewake Rocrived placcto: mo= S0
m o= 44 i mecst receive placebo
il el Fegive pramape nole a= allocalsd: no= 0k
s allocatogd: no= 0F

Follorse up: A = a4 {ITT) Follorse ups A = 39 {ITT}

Teming: hascline,

Taming: hascling,
On ireatment

= 17 [ emccmd

ol

= 10 (ol ol
= 1Z (after dose ne
I ERAG recosding s
ani) werk 11 o)

i

{ESAC 1
anid weok 11 ow

WirkelEswn: N = 2
e Inlervenisoes sre Mlodine n= |
= Bedore bollow e dus &0

precuiting discase no= 1

Wikdrsan: 0= O

0 Heiod placebo
Irestmens: n o= 38
(TTT pogeslalion n = 38}

Heled pramsgpez xole

swlmesl: o= 449

Profile of the randomised trial: flow diagram with the progress of the
patients throughout the trial.

The results are summarized as follows. Similarly FT-IR spectra of
Prampexole dihydrochloride monohydrate in combination with polymers
are shown in Figures 4 to 8. These peaks were not affected and
prominently observed in FT-IR spectra given in Figures 4 to 8. This
indicates that there is no interaction between Prampexole dihydrochloride
monohydrate and polymers and the drug was compatible with the
formulation components.
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FTIR graph of pure drug of Prampexole dihydrochloride monohydrate
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Results of Drug and excipients compatibility study.

S.No. Drug and excipients Ratio | Observation
1 API and lactose monohydrate | 1.5 NCC
2 APl and MCC 15 NCC
3 API and Eudragit 1.5 NCC
4 APl and HPMC 3LV 15 NCC
5 APl and HPMC K4M 15 NCC
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MirapexER fitted in Higuchi model

The conclusions drawn from the present investigation were given
below:

Suitable analytical method based on UV-Visible spectrophotometer
was developed for Pramipexole dihydrochloride monohydrate Ay Of
260 nm was identified in pH 6.8 Phosphate buffer.

From the FT-IR spectra the interference was verified and found that
pramipexole dihydrochloride did not interfere with the excipients
used. Procedure to manufacture extended tablets by Wet granulation
method was established.

The tablets were evaluated for pharmacopoeial and non-
pharmacopoeial (industry specified) tests. Based on the results, F-1X
was identified as better formulation amongst all formulations
developed for matrix tablets.

Tablets of the formulation F-IX passed all official and unofficial
quality control tests.

In vitro release profiles of optimized formulations of pramipexole
dihydrochloride monohydrate tablets (F-1X) were found to be similar
to that of theoretical drug release profile. The f; and f, values for the
comparison of release of drugs from the formulation F-IX with the
theoretical drug release profile were found to be 7, 67 in 6.8 Phosphate
buffer.

Pramipexole dihydrochloride monohydrate release from the tablets of
F-1X formulation follows zero- order kinetics.

Pramipexole dihydrochloride monohydrate release from the tablets of
F-IX formulation follows Higuchi model. Release mechanism of
pramipexole dihydrochloride monohydrate from tablets of F-IX
formulation follows Diffusion- rate limited mechanism. According
Krosmeyer-Peppas the mechanism was Anomalous (Non-Fickian)
diffusion.
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