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Abstract

The development and pharmacological evaluation of an osmotic pump-based controlled drug
delivery system for Diltiazem, a calcium channel blocking agent, was conducted to enhance
its therapeutic efficacy and reduce dosing frequency. Diltiazem is widely used in the
management of hypertension and angina pectoris; however, its short half-life necessitates
frequent administration, which can lead to fluctuations in plasma drug levels. To address this,
a controlled release osmotic pump system was designed to deliver Diltiazem in a sustained
manner over an extended period. The formulation process involved the preparation of a core
tablet containing Diltiazem, osmogens, and other excipients, coated with a semi-permeable
membrane. The drug release mechanism was primarily driven by osmotic pressure, which
controlled the release rate independent of the external environment. The system's in vitro
performance was evaluated by testing its release profile in various media, simulating
gastrointestinal conditions. The results demonstrated a consistent and controlled release of
Diltiazem over 24 hours, meeting the desired release profile. Pharmacological evaluation in
animal models indicated that the osmotic pump system significantly improved the
bioavailability of Diltiazem compared to conventional formulations, maintaining stable
plasma levels over an extended duration. Additionally, the system was found to reduce the
potential for side effects associated with peak plasma concentrations, offering a safer and
more effective therapeutic option for patients.

Keywords: Diltiazem, Osmotic pump, Calcium channel blocker, Controlled drug delivery
system, Sustained release, Pharmacological evaluation, Bioavailability, Hypertension, Angina
pectoris
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INTRODUCTION

Significant progress has been made in the field of controlled medication delivery over the last
thirty years. The fields of pharmacokinetics, pharmacodynamics, and biopharmaceutics are
constantly changing, which has contributed to this in part. To ensure efficacy while
minimising hazardous side effects, a typical therapeutic regimen optimises both the drug dose
and the dosing interval to keep drug concentration within the therapeutic window. Dosing
more than once or twice a day significantly lowers patient compliance, according to surveys.
Therefore, maintaining drug concentration within the therapeutic window, increasing patient
adherence to the dosage schedule by lowering the frequency of doses, and enhancing
treatment efficacy while minimising hazardous side effects are the key goals of controlled
drug delivery. Many methods have been employed to regulate the administration of
medications throughout the body. One of the most intriguing draws energy from osmotic
pressure. Nowadays, osmotic pressure is widely employed in the construction of medication
delivery systems. This section will concentrate on osmotic pressure-based controlled release
devices. Oral osmoticpumps are the focus of more attention.

Past Events

Pharmacy and medicine have been searching for efficient ways to distribute therapeutic
medications since the dawn of time. The Eber Papyrus, which dates to perhaps 1552 B.C., has
the earliest known written mention of a delivery system. Arab physician Rhazes created the
coated pill between 865 and 925 AD. Arabian manuscripts authored by al-Zahrawi (936—
1099) contain descriptions of primordial tablets. Rose and Nelson (1955) made the first use
of osmotic pressure in medication administration. Theeuwes (1975)'s invention of the
elementary osmotic pump in 1972 marked the next quantum leap in osmotic dosage forms.
Following then, other modified osmotic pumps were developed, allowing for the regulated
administration of numerous medications.

Osmotic Pressure: When a nonvolatile solute dissolves in a volatile solvent, osmotic pressure,
along with vapour pressure and boiling point, is a significant property of the solution. When
cobalt chloride is suspended in a beaker of water using a parchment sac, the solute diffuses
throughout the vessel and eventually turns the water crimson. Both the solvent and the solute
molecules travel freely during this diffusion process. Conversely, the phenomenon known as
osmosis (Greek: a push or impulse) occurs if the solution is contained in a membrane
permeable only to solvent molecules. In this case, the barrier that allows only the molecules
of one of the components (typically water) to pass through is referred to as a semipermeable
membrane. Thus, the definition of osmosis is the solvent passing through a semipermeable
membrane and into a solution. The solvent's propensity to escape tends to be balanced on
both sides of the membrane by this mechanism. It should be clear that osmosis can also occur
when a semipermeable membrane separates a concentrated solution from a less concentrated
solution.

In many instances, osmosis is thought to entail the solvent passing through the membrane by

a process called distillation or by dissolving in the membrane material if the solute is soluble.
In certain circumstances, the membrane might function as a sieve, with pores big enough to
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let solvent molecules flow through but not solute molecules. In either scenario, the
fundamental cause of the osmosis phenomena is the fact that a solvent molecule's chemical
potential in solution is lower than that of the solvent molecule in pure form. Hence, until the
chemical potentials of the solvent and the solute are equal, the solvent naturally enters the
solution. A straightforward experiment utilising an osmometer (fig. 1.2) with a pure solvent
on one side and a solution on the other can be used to detect osmotic pressure. The two sides
are separated by a semipermeable membrane. Until the hydrostatic pressure produced by the
solvent flux reaches a high enough level to prevent further flux, the solvent will move from
the solvent side to the solution side.

Objective

Diltiazem is a typical remedy used to treat different cardiovascular issues. Because of its
short half-life in standard assessment shapes, different maintained discharge drugs proposed
for once-normal use have known about the market. We explored the in vitro disintegrating
attributes of various maintained discharge solutions from dependable Indian prescription
affiliations; each of the nuances conveyed 100 percent of the medication in 16-18 hours,
and not really as one of them conveyed the solution for longer than 24 hours (fig. 4.1).
Since these definitions may not give steady plasma levels more than a 24-hour time span
when given to patients, they are not reasonable for once-ordinary treatment. The consistent
review expected to develop an oral osmotic aide for DL that could supply the solution under
controlled conditions for a limitation of 24 hours, possibly managing quiet adherence, dealing
with strong plausibility, and decreasing discretionary effects.

MATERIAL METHODS

Manufacturing MethodsOsmotic Pump

An osmotic siphon contains a singular layered or bilayered-covered tablet with an opening
exhausted in the drug layer. Coming up next are the means expected to make it: pulverizing:
Using a 0.25 mm screen, sodium chloride was ground at 4000 rpm (quick) and impact
forward in a comminuting plant (Cadmill, Cadmach). Blending: Using machines that were set
up according to the bunch sizes kept in table 5.1 under, all extra excipients — including the

TABLE 5.1 - Various machines used for blending.

Batch Size. Machine Type  Capacity Make Mixing Rpm
{Tablets) fliter) time (min.)
0-500 Planetary Mixer 1.0 Gansons Ltd 30 30
500 - 2000 Planetary Mixer 4.0 Gansons Ltd 30 30
2000 - 5000 Rapid Mixing 10.0 Saral 10 100
Granulator Engineerin,
5000- 10000 Rapid Mixing 30.0 gSaral ¢ 10 [Blfgger)
Granulator Engineering (Blender)

medication — were isolated through 0.425 mm organization. In the event that red oxide of
iron was utilized, it was numerically debilitated with sodium CMC resulting to going through
a 0.25 mm screen.

Binder Solution Preparation - Povidone (PVP K-30) filled in as the limiting polymer for the
granules in the two layers. Then again, the drug compartment granules were made with a

http://ymerdigital.com

Page No:1184



YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 10 (Oct) - 2024

75.25 viv combination of isopropyl liquor and water, while the push compartment grains
were disintegrated in methylenec hloride. Povidone was logically added to the dissolvable
combination and fomented with an IKA stirrer (Germany) until an unmistakable arrangement
was gotten.

Wet Granulation: The powder was blended and folio arrangement was added to create a wet
mass with the right consistency. Contingent upon the clump measures, various machines were
utilized for this; their attributes are recorded in table 5.2. More dissolvable or dissolvable
combination was added on a case by case basis, and the volume of additional dissolvable or
dissolvable blend added was recorded on the interaction sheet.

TABLE 5.2 : Various machines used for wet granulation for different batch sizes

BATCH SIZE MAHINE TYPE CAPACITY MAKE

(TABLETS) (LITER)

0-500 PLANETARY 1.0 GANSON LTD
MIXER

500-2000 PLANETARY 40 GANSON LTD
MIXER

2000-5000 RAPID MIXING | 10.0 SARAL
GRANULATOR ENGINEERING

5000-10000 RAPID MIXING | 30.0 SARAL
GRANULATOR ENGINEERING

Wet Mating: After granulation, wet material was genuinely gone through a 2.0 mm network
screen for bunches containing up to 2000 tablets. The wet mass was managed through a
comminuting producing plant (Cadmill, Cadmach) with a 12.7 mm screen when the pack
size beat 2000 tablets. The sharp edges were continued to push ahead, and the machine was
shown cycle to digit, with a sluggish rpm of 2000.

Granule Course: For bundles more obvious than 2000 tablets, wet granules were dried in a
liquid bed dryer (Bombay Arranging); for packs under 2000 tablets, they were dried in a plate
dryer (V.M. Associations). Drying required 90-120 minutes in a plate drier and 30-an hour in
a liquid bed dryer. A temperature degree of 55 to 65°C was remained mindful of for the
information air. Granules were routinely checked for difficulty during the drying structure
utilizing a modified halogen dampness balance (Mettler Toledo, HG53, Switzerland) set to
105°C. While the drying disaster fell a few spot in the extent of 1.0 and 2.0%, the drying
system was finished.

Granule Surveying: Dried granules were filtered through a 0.85 mm network screen either
conclusivelyor genuinely.

sifter (Cip Gear, India) as shown by the gathering size. Greater than normal granules were
gone through a wavering granulator with a 0.85 mm sifter (Cadmach).

Oil: straightforwardly following being secluded through a 0.25 mm screen in a polyethylene
pack, ointments were genuinely partaken in an octagonal blender (Gansons, India).
Upkeep of Lubed up Granules and Uncoated Tablets: These granules have
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They were dealt with in two polyethylene packs and kept in a temperature-and moisture
controlled climate until they were managed further considering their penchant to hold
drenched state.

Isolating Oiled Granules

Mass Thickness: The tapped thickness and clear mass thickness of the granules were
overviewed utilizing the mass thickness instrument (Electrolab, ETD 2, India) in consistence
with USP23, Supp. 8. Technique | (Graduated Chamber) and Strategy 1 (3 mm dropping
distance, 250 droppings/min) were utilized to sort out the unquestionable thickness and
tapped thickness, freely.

Sign of Rest: where the granules rested was surveyed utilizing the line approach. The base
consummation of a SS channel's neck was organized upward, two cm over the surface.
Granules were reasonably poured from the channel's top utilizing a spatula until the most
raised characteristic of the granule store arrived at the base tip of the line. The circumstances
around the waste were painstakingly recorded on paper, and its broadness was evaluated. The
sign of rest was dealt with utilizing the condition.

0 = tan"(2h/a)

Where,

h=height of the heap (i.e. 2 cm)
a= diameter of the heap.

Sifter Appraisal: An examination place vibratory sifter shaker (Fritsch, analysette 3",
Germany) was used to separate the granules using sifter assessment. Granules were checked
and placed on the top sifter of a lot of sifters with sensibly more unassuming cross part
measures. Starting there forward, the vibratory sifter shaker was labored for two minutes at a
2 mm plentifulness. How much granules held tight every sifter was then assessed, and a not
really forever spread out. 1.18 mm (16#), 0.85 mm (20%#),

0.60 mm (30#), 0.425 mm (40#), and 0.25 mm (60#) were among the various sifters (Fritsch,
Germany) utilized consequently.

Beating Osmotic Tablets

The osmotic tablets, which were single-layered and twofold layered, were continued Round
standard internal punches with an evaluation of 10.32 mm (D kind of tooling).

Single Layer Osmotic Tablets: A 16 station turning pressure machine (Cadmach, CMD3,
India) was used to pack single layered osmotic tablets. Only two plans of punches were used
for more unassuming pack sizes, and faker (key) gives were used to fill the flood fail
spectacularly furiously pits.

Osmotic Tablets with Two Layers: (a) For packs up to 2,000 tablets:- In this model, re-
endeavored bombs pitiably were used in the tension of osmotic tablets using a 16 station
rotational strain machine (Cadmach, CMD3, India). The passes on were coordinated with a
little shape at the better quality to avoid breaking the edges while crushing bilayer tablets.
Tablets with two layers were made in two phases. Drag layer grains were at first gotten into
fragile tablets with a hardness of - 10 tol5 N. The going with step included fixing fake kicks
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the container at the extra spots and using only two blueprints of punches at positions 8 and 16
(keeping the best splitting between them). Push compartment granules were given up to the
feed frame, and the turret's improvement then, at that point, filled the pass on openings. After
really holding a sensitive tablet (drug layer) on the kick the container pit that had truly been
stacked up with push compartment granules using forceps, the machine was kept on finishing
the strain cycle. The upper punch made a bilayered tablet by pushing the sensitive tablet
(drug layer) inside without breaking the edges considering the decent crash and burn
horrendously. The machine was set into crawling mode during this strain to chip away at it to
truly coordinate the fragile tablet, or arrangement layer, over the kick the can pit that held the
push compartment granules. A stream frame depicting the entire exertion can be found in
Figure 5.1 (page 84).

Osmotic Tablets with Two Layers - (b) Bilayered osmotic tablets for the scale-up packs were
compacted using a twofold layer rotational strain machine (Presscota, Cadmach, India) for
bunch gauges more clear than 2000 tablets. The Presscota machine is created utilizing two
sixteen-station turning pressure machines with a vacuum-cup plan. This licenses one layer of
the fairly crushed bilayred tablet to be moved beginning with one machine then onto the
going with and put clearly on top of the pass on containing the grains of the other layer.
From there on out, the genuinely stuffed layer is meticulously organized into the crash and
burn horrendously pit and compacted into tablets with two layers. The bilayered tablets are
thusly compacted when the heaps of the two layers have beenchanged.

Manufacturing MethodsOsmotic Pump

A tablet with a single layer or two layers of covering and an opening drilled into the medicine
layer is all that an osmotic siphon is. Coming up next are a part of the means in its creation.
Pulverizing: Using a 0.25 mm screen and a 4000 rpm (quick) machine speed, sodium
chloride was ground in a comminuting plant (Cadmill, Cadmach). Blending - The remedy
and any excess excipients were sorted out 0.425 mm organization and blended in machines
depending on the batch sizes as given below in table 5.1. In case where red oxide of iron was
used it was passed through 0.25 mm and geometrical:y diluted with sodium CMC.

!

BATCH MACHINE CAPACITY | MAKE MIXING | RPM
(TABLETS) | TYPE (LITER) TIME
V)
0-500 PLANETARY | 1.0 GANSONS 30 30
MIXER LTD
500-2000 PLANETARY | 4.0 GANSONS 30 30
MIXER LTD
2000-5000 | RAPID 10.0 SARAL 10 100(BLENDER)
MIXING ENGINEERING
GRANULATOR
5000-10000 | RAPID 30.0 SARAL 10 100(BLENDER)
MIXING ENGINEERING
GRANULATOR

TABLE 5.1 : Various machines used for blending.

Making the Cover Methodology: The limiting polymer for the granules in the two layers was
povidone (PVP K-30). Obviously, the prescription compartment granules were made with a
75.25 v/v mix of isopropyl liquor and water, while the push compartment grains were

VOLUME 23 : ISSUE 10 (Oct) - 2024 Page No:1187



YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 10 (Oct) - 2024

disintegrated in methylene chloride. Povidone was imaginatively added to the dissolvable
blend and disturbed with an IKA stirrer (Germany) until a prominent game-plan was gotten.
Wet Granulation: The powder was blended and cover framework was added to make a wet
mass with the right consistency. Subject to the social gathering measures, various machines
were utilized for this; their qualities are kept in table 5.2. Further dissolvable or dissolvable
blend was added depending on the situation, and the volume of added dissolvable or
dissolvable mix was noted on the cycle sheet.

TABLE 5.2 : Various machines used for wet granulation for different batch sizes

BATCH SIZE MAHINE TYPE CAPACITY MAKE

(TABLETS) (LITER)

0-500 PLANETARY 1.0 GANSON LTD
MIXER

500-2000 PLANETARY 40 GANSON LTD
MIXER

2000-5000 RAPID MIXING | 10.0 SARAL
GRANULATOR ENGINEERING

5000-10000 RAPID MIXING | 30.0 SARAL
GRANULATOR ENGINEERING

Wet Mating: After granulation, the wet mass was truly gone through a 2.0 mm network
screen for packs containing up to 2000 tablets. The wet mass was overseen through a
comminuting plant (Cadmill, Cadmach) with a 12.7 mm screen while the get-together size
beat 2000 tablets. The very fronts were kept on pushing ahead, and the machine was shown
push toward step, with a drowsy rpm of 2000.

Orymgo f Granules: For packs more huge than 2000 tablets, wet granules were dried in a
fluid bed drier (Bombay Organizing); for bundles up to 2000 tablets, they were dried in a
plate dryer (V.M. Endeavors). Drying required 90-120 minutes in a plate drier and 30-an hour
in a fluid bed dryer. A temperature level of 55 to 65°C was stayed aware of for the data air.
Granules were regularly checked for trouble during the drying structure using a changed
halogen soddenness balance (Mettler Toledo, HG53, Switzerland) set to 105°C. While the
drying mishap fell a couple of spot in the degree of 1.0 and 2.0%, the drying framework was
done.

Granule Evaluating: Dried granules were really sorted out 0.85 mm affiliation or sieved using
a sifter, dependent upon the pack size (Cip Equipment, India). Inquisitively huge granules
were gone through a faltering granulator with a 0.85 mm sifter (Cadmach).

Oil: Happening to being isolates through a 0.25 mm screen in a polyethylene pack, drugs
were truly setin an octagonal blender (Gansons, India).

Lubed up granules and uncoated tablets should be managed: The granules were encased by
two polyethylene packs and set aside in a temperature-and clamminess controlled
environment until they went through extra overseeing because of their penchant to hold
dampness.

Assessment of the Mass Thickness of Oiled Granules: The mass thickness gear (Electrolab,
ETD 2, India) was utilized to measure the tapped thickness and clear mass thickness of the
granules inconsistence with USP23, Supp. 8.
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Strategy | (Graduated Chamber) and Framework 11 (3 mm dropping distance, 250
droppings/min) were used to acquire capability with the reasonable thickness and tapped
thickness, uninhibitedly.

Normal for Rest: The spot of rest of the granules was reviewed using an established steel
channel that was coordinated vertical, with the lower end of its neck 2 cm over the surface.
Granules were seriously poured from the line's top using a spatula until the most raised spot
of the granule store showed up at the base tip of the channel. The conditions around the
waste were painstakingly recorded on paper, and its distance across was overviewed. The
trait of rest was settled using the condition 0 = tan-1(2h/a), where h is the level of the heap (in
this model, 2 cm) and an is its breadth.

Sifter Assessment: The granules were taken apart using an evaluation place vibrating sifter
shaker (Fritsch, analysette 3", Germany). Granules with on and on decreasing cross segment
sizes were assessed and coordinated on the top sifter of an improvement of sifters. In this
way, the vibratory sifter shaker was run at a 2 mm plentifulness for two minutes. The rate not
totally immovably settled by assessing how much granules held tight each channel. Different
sifters (Fritsch, Germany) with sizes of 1.18 mm (16#), 0.85 mm (20#), 0.60 mm (30#), 0.425
mm (40#), and 0.25 mm (60#) were used for this.

Squeezing Tablets of Osmotic

The osmotic tablets were single-and twofold layered, and they were compacted using
standard D sort stuff and inside punches with a 10.32 mm evaluation.

Osmotic tablets formed in one layer The single layered osmotic tablets were compacted using
a 16 station turning pressure machine (Cadmach, CMD3, India). For lesser pack sizes, faker
(central) tumbles wretchedly were utilized to fill the extra pass on openings, and only two
systems of punches were required.

Two-Layer Osmotic Tablets: (a) For tablet bunches up to 2000: For this ongoing
circumstance, a 16- station turning pressure machine (Cadmach, CMD3, India) was used to
pack osmotic tablets utilizing unequivocal bombs pitiably. To prevent breaking of the edges
during the sort of bilayer tablets, the passes on were made with a slight shape at the upper
end. Two stages were taken to cultivate tablets with two layers. Up and down, the drag layer
grains were compacted into fragile tablets with a - 10 tol5 N hardness. The ensuing stage was
to use only two methodologies of punches at districts 8 and 16 (staying aware of the most
senseless space among them) and fix fake flounders horrendously at various spots. Granules
from the push compartment were overseen into the feed frame, and the fail spectacularly
intensely debilitations were in this manner filled by the turret's turn of events. Finally, the
machine was kept on completing the strain cycle after a fragile tablet (drug layer) was really
held using forceps on the crash and burn horrendously melancholy that had before been
stacked up with push compartment granules. Considering the good pass on, the upper punch
had the choice to move the fragile tablet (drug layer) inside without breaking the edges,
occurring in a bilayered tablet. During this strain, the machine was set to creeping mode so
the drug layer, or fragile tablet, could be really coordinated over the pass on pit containing the
push compartment granules. The full cycle is shown in a stream outline in Figure 5.1 (page
84).
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Two-Layer Osmotic Tablets - (b) For packs more significant than 2000 tablets, a two layer
turning pressure machine (Presscota, Cadmach, India) was used to pack the bilayered osmotic
tablets for the scale-up get-togethers. Two sixteen-station turning pressure machines with a
vacuum-cup structure make up the Presscota machine. This engages one layer of the bilayred
tablet that has been somewhat crushed to be moved beginning with one machine then onto
the going with and clearly kept on top of the kick the can that holds the grains of the other
layer. The to some degree crushed layer is then meticulously brought into the kick the can
opening and got into two-layer tablets. Exactly when the two layers' heaps are changed, the
bilayered tablets conventionally breakdown.
Osmotic Covering for Tablets
The osmotic tablets were covered using a shower gun (Binks 460M, England) on a re-tried
entered covering dish machine (Neocota, 15A India), and the sprinkle plan or suspension was
siphoned using a peristaltic siphon (Watson-Marlow, 505S, England). The covering
suspension/methodology tank was acclimated with really focus on the sprinkle rate during the
covering improvement. Expecting the entire holder load was under 1.5 kilogram, faker tablets
were mixed to make it 1.5 kg.
Making the Response for Cellulose Acidic damaging inference Covering: The cellulose
acidic disastrous confirmation was confined using a 80:20 v/v mix of CH3)2CO and
methylene chloride. This was achieved by vivaciously turning the dissolvable blend while
consistently adding the polymer. Directly following adding plasticiser, if basic, and mixing
the blend for 15 minutes, the mix was finallyisolated through 0.25 mm affiliation.
Setting up the Suspension for Medicine Covering: A polythene sack containing the game
plan, HPMC, and Aerosil was stacked up with weighed aggregates and ceaselessly added to
water while being cruelly blended. The liquid was slowly mixed for 15 minutes going prior to
being disconnected through
0.425 mm affiliation.
Setting up the Hidden Film-covering Suspension: First, red oxide of iron was ground with
water for five minutes in a colloid plant (Cip Equipment, India). Then, a set up mix covering
powder containing HPMC (TRC Coat A, Tempest) and a shade slurry were added while
quickly turning (being wary so as not to trap air). This was steadily blended for thirty
minutes, then, at that point, filtered through a 0.425 mm network screen.

Coating Parameters -

I - For cellulose Acetate Coating

PATICULARS VALUES
PREHEATING 15 MIN AT 60%%inlet air temperature
Pan rpm
For first 20% coating 8-10
For rest of the coating 10-12
Inlet air temperature (°C) 60+ 10
OULET SIE. TEMPERATURE 40+5°9C

Spray rate (g/min'kg)

For first 20% coating 8+2
For forst of the coating 15+2
Post heating 30 min at 50° C INLET AIR
TEMPERATURE
ATOMIZATION PRESSURE 2.0
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PATICULARS WALTES
PEEHEATIMNG 15 MIN AT 607¢c inlet airtemperature
Panrpm
For first 20% coating G-2
For rest ofthe coating 2-10
Inlet air temperature [ C) G0+10
OULET SIE TEMPEEATUEREE 45+50¢C
Spravyrate (g'rmin'lg)
For first 20%: coating 42
For rest ofthe coating g2
Postheating 30minat 307 CINLET AIR
TEMPEEATUEE
ATOMIZATION FEESSUEE 2.0
ITI- FOF. COLOURED COATING
PATICULARS WALTES
PEEHEATING 15 MIN AT 60%c inlet airtemperature
Panrpm
For first 20% coating 210
For rest ofthe coating 10-12
Inlet air temperatare (S C) G0+10
OULET SIE TEMPEEATUEREE 45+50¢C
Spravyrate (g'rmin'lg)
For first 20%: coating 42
For rest ofthe coating 6+ 2
Postheating 30minat 307 CINLET AIR
TEMPEEATUEE
ATOMIZATION FEESSUEE 2.0

Utilizing a tablet multicheck machine (Erweka, TBH 30 MD, Germany), which checks all of
the four tablet limits thusly, the weight, hardness, thickness, and breadth of the tablet were
investigated.

Entering an opening in a covered tablet

Mechanical Debilitating: An opening was set into a covered tablet utilizing an electrically
controlled mechanical penetrating stuff (hanging machine, Unident, India). Different studied
carbide invading thistles were fitted into a hand set (W&H 434, Austria) that was gotten to
the entering machine. To consider more straightforward all over conveyability, the hand set
was gotten upward on a stand utilizing flexible. The covered tablet (drug layer confronting
depleting engine) was held between fingers while the entering machine was run at 1500-2000
rpm. An opening was invaded into the tablet by dividing down the hand set. The tablet's
middle was painstakingly situated for the opening, and the importance was remained mindful
of hardly enough to enter an opening in the covering as opposed to the tablet's center.

Laser Entering: An opening in a covered tablet was depleted involving huge strong regions
for a laser debilitating machine. The laser source was composed behind tablets, and the
gadget was run with the endpoints recorded under. No indications of consuming were seen.
The fifth gave shows an opening entered in cellulose acidic unpleasant affirmation film
utilizing a mechanical and laser entering apparatus.One tablet's friability (uncoated)

The USP friability test contraption (Electrolab, EF 1W, India) was utilized to play out a
friability test on uncoated tablets utilizing the show tended to in USP-23 NF-18. The tablets
were demandingly dedusted to yield 6.5 g of complete weight, which was then truly surveyed
and set into the drum. After the drum had turned on different events, the pills were taken out,
cleaned, and unequivocally surveyed. The tablet's weight not unendingly set up.
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The really insinuated test was driven two times to overview the bilayered tablet's glue
strength. Consistency of Assessments Progression: The weight combination test was driven
by the USP-23, NF- 18 methodology to check the consistency of the part structure. After the
ten tablets was totally weighed uninhibitedly, the general standard deviation and the weight
a region (by and large insane and least)were signed up.

Covering Consistency and Thickness Evaluations

The covered film was painstakingly taken out off the covered tablets, flushed with water to
dispose of any natural substance, and a brief timeframe later tidied up with tissue paper. A
modernized thickness meter (Mitutoyo) with an accuracy of up to 0.001 mm was utilized to
quantify the covering thickness atthe edges and surface.

Ten tablets of covered film were stripped off, and the thickness and standard deviation of
every single tablet were outlined to guarantee that the covering thickness was uniform.

DRUG PROFILE

The basic push toward the determined improvement of a helpful substance’s portion structure
is a preformulation research. Preformulation's major goal is to convey data that formulators
can use to make consistent, bioavailable estimations approaches that are quite easy to
produce proficiently. Pre- plan is the most well-known approach to driving various
examinations on a drug to give critical data to the subsequent itemizing of a portion structure
that is both biopharmaceutically and physicochemically stable. Substance reliability,
dissolvability, partition consistent, package coefficient, crystallinity, polymorphism, solvate,
and particle size are among the physicochemical and physicomechanical properties. The
assessment of the drug excipient cooperation, or likeness studies, yields huge pieces of
information for the enumerating of portion structures.

Compound: Hydrochlorodiltiazem

Name of Compound: (2S-cis)- 3-(accetyloxy)5-[2-ethyl (dimethylamino)]2-(4-methoxy-
phenyl)- I, 3-dihydro-2-benzothia-zepin-4(5H)- a singular monochloride.

Condition for iotas: C22H26N204S HCI. Weight in particles: 450 g/mole Compound Game
plan

A96/0696, A96/0966, and A99/0271 are the part numbers.

Analyze: While had a go at using HPLC, the action values for parts A96/0696, A96/0966,
andA99/0271 were 99.83, 99.12, and 98.99%, independently.

Therapeutic class: class V antiarrhythmic, antihypertensive, and antianginal drug.
Organoleptic Properties: The powder has a grayish to light cream tone. It tastes genuinely
fierce and has a customary fragrance.

Small Assessment: The powders in the three heaps of DL were found to have irregularly
outlined valuable stones upon minute examination. The platy pearls have a width that could
show up at up to 100 pm.

Examination of Comparability

A polythene sack containing different excipients was stacked up with the medicine and truly
blended to test the excipients' sensibility for use in making an osmotically controlled
structure. Then, these models were taken care of at 25°C, 60% RH, 40°C, 75% RH, and 60°C
in coolers (2-8 °C, as a control). Considering how the excipient was applied, the extent of
excipient to in any case hanging out there. These models were really seen around the
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beginning, one month, and 90 days. From the get go, a Differencial Warm Calorimeter (DSC)
was used to overview these mixes for likeness.
The DSC thermogram uncovered that Plyox WSR, sodium carboxymethylcellulose DVP, and
sodium carboxymethylcellulose 7L2 were opposite. Blends of these parts and DL in a 1:3
extent were fixed in glass vials and set aside at 45° C for a seriously prolonged stretch of time
to affirm this moreover. Both close to the beginning and following three months, these mixes
went through look at assessment. It was basically impossible to see a change of the test

regard.

The audit's revelations are displayed in tables 6.1 and 6.2.\

RESULTS AND DISCUSSION

1200

1000

800

600

400

200

Seriesl

Series2

Concentration (ug/ml)

FIGURE 6.1 : Calibration curve ofDL in purified water

TABLE 6.7 : Absorbancs data of DL in 0.1 N HC1 at 237 nm.

Concentration Absorbance Statistical
(ug/ml} MMeasured Linearly reprassad | paramsters
] 0.000 0.000
2 0.1015 0.0924 Y=0.0462x
4 0.2012 0.1848
g 03513 036596 R2=10.9952
16 0.7319 0.7352
25 1.2239 1.1550
50 22725 2.3100
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TABLE 6.8 : Absorbance data of DL in mixed phosphats buffer pH 6.8 (USF) at 237
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nm.
Concantration Absorbance Statistical
(ug'ml) Izasurad Linzarlv ragrassad parametars
0 0.000 0.000
2 0.1032 0.0910 Y=0.0433x
4 0.1923 0.1820 :
8 0.3817 0.1640 R'=039978
16 0.7165 0.7280
25 1.2163 1.1250
30 2.2381 2.2500
2.5
, /
//
1 /
0.5 ——
0 T T T T
1 2 3 4 6 7

Conecantration {ug'ml)
FIGURE 6.3 : Calibration curve of DL in pH 6.8 buffar
TAELE 6.9 : Absorbanecs data of DL in mixad phosphate buffer pH 7.4 (USP)at 237

nm.
Concentration Absorbanca Statistical
{ug/ml) Measurad Linsarlv raprassad paramsaters
0 0.000 0.000
2 0.1038 0.0898 ¥=0.0449x
4 0.1923 0.1798 .
] 0.4044 0.3592 E'=0.9992
16 0.7130 0.7184
25 1.13592 1.1225
30 22293 2.2450
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FIGURE 6.4 : Calibration curve of DL in pH 7.4 buffer
DETAILS OF FOEMULATIONS

Composition of microporons membrans {coat I) coating solution, semiparmaabls
membrana {coat IT) coating solution, immediate dmg relzase coating suspension and
colourad film coating suspsnsion arz shown in tsbles 7.1, 7.2, 7.3 and 7.4
raspactively. Compositiondetails of tvpe A, B, C and D coating are depicted in tabls
7.5, Formulation details of all the batches of osmotic pump of DL made and rasults of

their phwsical and chemical analvsis are shown in tables 7.6 and 7.7 raspectivelr.

TAEBLE 7.1 : Composition of microporouns membrane (coat I) coating solution.

Ingradisnt Cruantity (o)
Callulose acatate 5.25

FEG 400 1.60

Acstona 65.47
Mathvlane chlorids 27.710

Total solid content 6.85 %o wiwr

TAELE 7.2 : Composition of semipermeable membrane (coat II) coating

solation.

Ingradisnt Cruantity (o)
Czllulos=z acstate 5.33

Acstona 66.52
hiathvlana chlorids 28.14

Total solid content 5.33 %o wiw

VOLUME 23 : ISSUE 10 (Oct) - 2024

Page No:1195



YMER || ISSN : 0044-0477

TABLE 7.3 : Composition of immediate drog release coating suspension
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Ingradiant Quantity (ow/wr
Dilitiazam HCL 18.43

HPMCE 15LV 4.60

Colloidal silicon dioxida { asrosel 200) | 2.30

PEG 6000 0.92

Purifiad water 7373

Total solid content 5.33 %o wiw

TABLE 7.4 : Composition of coloured film coating suspension.

Ingradiant Quantity (Yow/w

TRC 1493

Rad oxide of iron 0.43

Purifiad water 84 .63

Total solid content 15.36% wiwr
Batch number 06C [07C [08C |09C |10C |11C [12C |13C [14C [I15C [16C [17C |18C |19C |20C
Composition
(mg/tablet)
A .DRUG
COMPARTMENT
Diltiazem 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00 | 240.00
| hydrochloride : | i 1 ! . i : : - : . 1 |
Sodium 100.00 | 50.00 | 100.00 | 50.00 | 75.00 | 100.00 | 50.00 | 75.00 | 75.00 |75.00 |100.00|50.00 |75.00 |75.00 |75.00
carboxymethyleellulose
Sodium chloride 50.00 [ 50.00 | 150.00 | 150.00 | 50.00 | 100.00 | 100.00 | 150.00 | 50.00 | 150.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
| Povidone k-30 15.00 | 15.00 [15.00 | 15.00 [15.00 | 15.00 [ 1500 |15.00 [15.00 |15.00 [15.00 [15.00 [15.00 [15.00 | 15.00
Magnesium stearate 200 [200 (200 200 (200 (200 [200 200 [200 [200 [200 [200 [200 |2.00 |2.00
Tale 400 400 [400 [400 [400 [400 [400 [4.00 [400 (400 [400 [400 [400 [400 [4.00
B . push compartment
Sodium 55.00 | 55.00 | 5500 |5500 |5500 |3500 |5500 |5500 [5500 [5500 |5500 |5500 [5500 |5500 |55.00
carboxymethylcellulose
DVP
Carbopol 934 P 55.00 [55.00 | 5500 |55.00 |55.00 |55.00 [55.00 | 5500 |5500 [5500 [5500 |5500 |5500 |55.00 |55.00
Sodium chloride | 55,00 | 55.00 | 3500 | 55.00 [55.00 | 35.00 | 5500 | 55.00 | 35,00 |55.00 | 5500 | 5500 |55.00 | 35.00 | 5500
Povidone k 30 10.00 | 10.00 | 10.00 | 10,00 | 10.00 | 10.00 | 10,00 | 10,00 | 10.00 | 10.00 | 10.00 | 10,00 | 10.00 | 10.00 | 10.00
Red oxide of iron 1200 200 1200 (200 [200 [200 [200 [2.00 200 200 |200 |2.00 |2.00 |2.00 |2.00
Magnesium stearate 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Tale 200 (200 [200 [2.00 200 200 [200 |200 (200 [200 [200 [200 [200 |2.00 |2.00
Wt. of drug 411.00 | 361.00 | 511.00 | 461.00 | 386.00 | 461,00 | 411.00 | 486.00 | 386.00 | 486.00 | 461.00 | 411.00 | 436.00 | 436.00 | 436.00
compartment
Wt. of push 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00 | 180.00
_compartment | I (SR A (S N R— I N R— B I S S—
Wt . of bilayred 591.00 | 541.00 | 691.00 | 641.00 | 566.00 | 641.00 | 591,00 | 666.00 | 566.00 | 666,00 | 641.00 | 591.00 [ 616.00 | 616.00 | 616,00
osmotic tablet (mg)

VOLUME 23 : ISSUE 10 (Oct) - 2024

Page No:1196



YMER || ISSN : 0044-0477 http://ymerdigital.com

SUMMARY AND CONCLUSIONS

Summary

The pharmaceutical sciences have advanced dramatically during the past century, particularly
in the area of cutting-edge medication delivery techniques. Such systems have been designed
to deliver a therapeutic dose of medication to the right location within the body in order to
quickly reach and then sustain the targeted drug concentration. The two elements included in
this clearly stated goal are critical to the practical application of these systems. They are the
drug's temporal delivery and spatial location. While temporal delivery regulates the speed at
which a medicine is delivered to the intended tissue, spatial placement focusses on the
targeting of a drug to a particular organ or tissue. These issues can be resolved quite well with
a controlled release dug distribution system that is properly built. This is the reason why both
corporate and academic laboratories are paying close attention to the science and technology
of dosage form design for the creation of controlled release formulations. Many prolonged
action formulations are currently available in controlled release dosage forms, offering
continuous release of their active components at a predetermined rate and for a predetermined
duration. Most of these formulations meet the time requirement of drug delivery by being
made for oral administration; however, parenteral administration, ocular insertion, and
transdermal application have also lately seen the introduction of similar devices. The primary
goal in developing these systems is to provide a longer duration of action, which will increase
patient compliance.

CONCLUSION

The aforementioned studies make it abundantly clear that the techniques employed to
describe semipermeable films may also be utilised to assess the performance of CA films
with various compositions. The study's findings provide insightful knowledge for improving
the membrane formulation, such as for DL's osmotically driven controlled release devices.

To optimise the composition of the DL osmotic pump, quadratic equations were created. The
coefficients derived from these equations aided in researching the relationships between the
variables and in comprehending the impact of different variable levels. There was little
difference between the residual, or observed, and projected values. Therefore, equations
produced by Box Behnken design have the ability to forecast response and maximise the DL
osmotic pump's composition.

The DL osmotic pumps' release rates are determined by the weight and composition of the
membrane, rather than the batch size or equipment scale. As a result, DL osmotic pumps may
be created with repeatable outcomes and mass-produced for business use. The dissolution of
DL from the osmotic pump is not affected by the number of pores or the orifice diameter
within a factor of three size range.
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