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ABSTRACT

Background: Colon-targeted oral dosage forms aim to limit drug release in the stomach and small
intestine and to provide release after exposure to conditions associated with the distal
gastrointestinal tract. Sodium picosulfate is a stimulant laxative activated by colonic bacteria;
therefore, its delivery profile is relevant to bowel evacuation and constipation management.
Objective: To formulate sodium picosulfate core tablets by direct compression, coat the selected
core with pH-sensitive Eudragit® S100 at different weight gains, and evaluate physicochemical
quality, sequential in-vitro release, release kinetics, and short-term stability.

Methods: Six core formulations (F1-F6) were prepared using crospovidone XL-10, sodium starch
glycolate, or croscarmellose sodium at two concentrations. The selected core was coated to produce
F7, F8, and F9 with 6%, 8%, and 10% weight gain, respectively. Preformulation included solubility,
loss on drying, UV calibration, and FTIR compatibility screening. Tablets were assessed for blend
flow, weight, thickness, hardness, friability, drug content, and sequential dissolution. Stability was
examined for three months under 30 £+ 2°C/65 + 5% RH and 40 + 2°C/75 + 5% RH.

Results: F6 showed the most favourable reported blend parameters and core-tablet quality. F9 had a
mean weight of 164.2 + 0.68 mg, hardness of 4.9 + 0.07 kg/cm?, friability of 0.19%, and drug
content of 99.58 + 0.31%. Cumulative release at 2 h in pH 1.2 medium was 2.18 + 0.16%; release
was 24.76 = 0.41% at 6 h and 91.48 + 0.72% at 7 h after transfer to pH 7.2 medium. Hixson—
Crowell gave the highest reported coefficient of determination (R? = 0.867). After three months,
drug content was 99.01 + 0.37% under long-term conditions and 97.03 = 0.52% under accelerated
conditions.

Conclusion: The results support further investigation of Eudragit® S100-coated sodium picosulfate tablets
as a pH-triggered delivery platform. The work is limited by in-vitro evidence, three-month stability, and
inconsistencies in the source dissertation’s description of pH-stage timings and media. These details must be
reconciled against original laboratory records before submission.

Keywords: Sodium picosulfate; colon-targeted drug delivery; Eudragit® S100; pH-sensitive
coating; direct compression; dissolution; stability.
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1. INTRODUCTION

Oral administration remains a preferred route for many medicines because it is familiar to patients,
economical to manufacture, and generally convenient for long-term use. Conventional immediate-
release products, however, commonly release their drug in the stomach or small intestine. Where the
therapeutic objective or drug activation mechanism is linked to the colon, premature release may
reduce site specificity and expose the active ingredient to environments that are not optimal for the
intended purpose. Colon-targeted drug delivery systems are designed to postpone release until the
formulation has traversed the upper gastrointestinal tract. Their performance depends on the
interplay between gastrointestinal physiology, polymer properties, dosage-form design, and
variability between individuals ['-6],

The colon is an important site for local treatment of inflammatory and infectious conditions, for
delivery of compounds intended to act on colonic contents, and for selected systemic-delivery
strategies. It differs from the small intestine in transit characteristics, fluid availability, microbial
density, and luminal chemistry. These features can be exploited using pH-sensitive coatings, time-
dependent barriers, microbiota-responsive materials, prodrugs, pressure-responsive systems, and
combinations of mechanisms. No single approach is universally reliable: gastrointestinal pH and
transit are variable, disease can change physiology, and polymer dissolution may not occur at a
consistent anatomical position in every subject.

Sodium picosulfate is used as a stimulant laxative and is converted by bacterial enzymes in the
colon to the active metabolite bis-(p-hydroxyphenyl)-pyridyl-2-methane (BHPM). This
pharmacological relationship makes delivery and activation in the large intestine especially relevant
to the drug’s intended action. The present work explores a formulation strategy based on an
Eudragit® S100 film designed to remain relatively resistant in acidic and intermediate-pH media
and to dissolve at higher pH. The study is a formulation-development investigation and does not
establish clinical superiority, therapeutic equivalence, or in-vivo colon targeting.

1.1 Rationale and significance

The central formulation challenge is to maintain tablet integrity and limit release during the gastric
and upper-intestinal stages, while allowing release once the surrounding medium reaches the
selected higher-pH trigger. A film coating can provide a barrier to wetting and drug diffusion;
however, the practical performance of a pH-sensitive coating depends on coating thickness, polymer
grade, plasticizer content, coating uniformity, curing, and the dissolution conditions used during
evaluation. Increasing coating weight may strengthen the barrier but can also lengthen the lag phase
and delay drug availability. Formulation optimization therefore requires evaluation of multiple
coating levels rather than assuming that the thickest film is automatically optimal [!!-67)

Eudragit® S100 is an anionic methacrylate copolymer widely used for pH-dependent release
designs. Its ionizable carboxyl groups promote dissolution at higher pH, allowing the polymer to act
as a pH-responsive barrier. The formulation concept investigated here uses 6%, 8%, and 10%
coating weight gains. The resulting release profiles are compared across sequential media to
determine how the coating level affects early release and later release after the pH trigger. The
selected product is also assessed during three months of storage under long-term and accelerated
conditions described in the dissertation with reference to ICH Q1AR2 [68]:

1.2 Aim

To formulate and evaluate colon-targeted sodium picosulfate tablets using a pH-sensitive Eudragit®
S100 coating, with emphasis on core-tablet optimization, coating-level selection, sequential in-vitro
dissolution, release-kinetic modelling, and short-term stability.
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1.3 Specific objectives

e Characterize sodium picosulfate by physical examination, solubility testing, loss on drying, UV-
visible analysis, and FTIR compatibility screening.

e Prepare six core-tablet formulations by direct compression using three superdisintegrants at two
levels.

e Compare blend flow, density, compressibility, tablet weight, thickness, hardness, friability,
disintegration, and drug content.

e Apply Eudragit® S100 coating at 6%, 8%, and 10% weight gain and evaluate coated-tablet
quality.

e Assess release through sequential media and compare the optimized formulation’s in-vitro
profile with the reported marketed comparator.

o Fit the reported release profile to common kinetic models and monitor selected quality attributes
for three months.

2. COLON PHYSIOLOGY AND DESIGN CONSIDERATIONS

A colon-targeted formulation must pass through the mouth, oesophagus, stomach, and small
intestine before it reaches the intended region. Gastric pH is typically acidic, while the pH rises
through the small intestine and can be higher in parts of the distal gut. The colon is not a uniform
compartment: pH varies with diet, microbial metabolism, transit, disease state, and local contents.
Thus, pH values used in laboratory dissolution testing represent controlled test environments rather
than exact anatomical markers [}

Transit time is another determinant of site specificity. Gastric emptying varies with food and dosage
form, and intestinal transit varies between individuals. A formulation relying only on pH can begin
releasing earlier than intended in a person whose upper-intestinal pH reaches the polymer
dissolution threshold, or may release later in a person whose colonic pH is lower. These sources of
variation are particularly relevant when a coating is selected using a single in-vitro pH sequence.
For this reason, dissolution testing should be interpreted as a screening tool for formulation
behaviour, not as proof that the tablet will release exclusively in the colon 631,

The colon also contains a dense and metabolically active microbial population. Microbial enzymes
can cleave selected polysaccharides or activate prodrugs, creating opportunities for delivery systems
that respond to colonic bacteria. Such approaches may complement pH-based coatings, particularly
where inter-individual pH variability is a concern. Time-dependent systems and pressure-sensitive
designs offer additional mechanisms, but each has practical constraints involving lag-time

variability, manufacturing complexity, reproducibility, or sensitivity to physiological conditions 12~
14],

The present formulation uses a single pH-responsive polymer coating. This is a rational starting
strategy because it can be manufactured using conventional coating equipment and evaluated with
sequential dissolution. Its principal limitation is that pH responsiveness alone cannot guarantee
anatomical targeting in vivo. A stronger development package would combine robust acid
resistance, biorelevant upper-intestinal testing, a validated release method, and appropriate in-vivo
imaging or pharmacokinetic evidence before making claims about site-specific delivery.

2.1 Approaches to colon-specific drug delivery

pH-dependent systems use polymers that resist dissolution below a defined pH and dissolve as the
pH rises. They are relatively straightforward to manufacture and are compatible with tablet coating,
but the trigger depends on gastrointestinal pH and the polymer’s dissolution threshold. Eudragit® L
grades are generally associated with lower pH thresholds than Eudragit® S100; selection should be
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guided by the intended release region and the evidence from sequential dissolution rather than by
polymer name alone ['1-18)

Time-dependent systems employ a lag phase created by a coating, swelling layer, or erodible
barrier. The formulation releases after a planned delay, but actual transit and hydration vary across
patients. Microbial-triggered systems use polysaccharides or other substrates that are degraded by
colonic microbiota. They may provide a biologically relevant trigger but can be affected by
differences in microbial composition, diet, and disease ['?}

The prodrug approach links a drug to a moiety that is cleaved by enzymes or chemical conditions in
the target region. This can provide strong specificity but requires suitable chemistry, safety
evaluation, and regulatory development. Pressure-controlled systems exploit the mechanical
environment of the colon, though pressure profiles and device performance can be variable.
Coating-based systems remain popular because they can be integrated with established oral dosage-
form manufacturing, are relatively scalable, and permit tuning of the barrier through polymer grade,
coat weight, plasticizer, and process settings [18-20)

Hybrid approaches combine two or more triggers, such as pH plus microbial degradation or pH plus
time delay. These can reduce reliance on a single variable but also increase formulation and
analytical complexity. In a development programme, the simplest design that meets pre-defined
release criteria is often preferable, provided the test method is physiologically meaningful and the
claims match the evidence. For the present study, Eudragit® S100 was evaluated as a single pH-
triggered coating system; the results are best described as promising in-vitro pH-dependent release
behaviour.

2.2 Eudragit® $S100 and pH-sensitive coating

Eudragit® S100 is an anionic copolymer of methacrylic acid and methyl methacrylate. Its
carboxylic acid groups become increasingly ionized as the environmental pH rises, promoting
hydration and dissolution of the film above the polymer’s nominal threshold. In dosage forms, the
film may delay liquid penetration and drug release during the acidic stage and then dissolve or erode
as the medium becomes more alkaline. The actual response depends on polymer grade, coat weight,
film integrity, curing, plasticizer, solvent system, and the composition and ionic strength of the
dissolution medium 1821,

Plasticizers such as polyethylene glycol can improve film flexibility and reduce brittleness by
changing polymer-chain mobility. Excessive or insufficient plasticizer may alter permeability and
mechanical properties, so the formulation must balance film strength with the ability to dissolve
when the trigger condition is reached. Pigments or opacifiers can affect visual appearance and may
influence the coating suspension; they should be selected with compatibility and regulatory
requirements in mind. Organic solvents evaporate during drying, and residual-solvent control is an
important manufacturing consideration even though solvents do not contribute to final tablet weight.

Coating weight gain is a practical variable for comparing barrier thickness. At a lower weight gain,
a film may contain thinner regions or be more susceptible to early penetration, potentially increasing
premature release. Higher weight gain can improve resistance to the initial media but may delay
release after the target pH is reached. Therefore, the optimum is not determined solely by
minimizing release in acid; it should also meet a suitable release profile in later stages. The present
study compared 6%, 8%, and 10% weight gains and selected F9, the 10% coating formulation, for
detailed dissolution and stability testing.

The study’s dissolution media included acidic conditions and multiple buffer stages. Because the
dissertation describes the sequence and stage durations differently in some sections, exact
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interpretation of the pH trigger requires checking the original laboratory protocol. The reported
results are reproduced here with the same key time points and pH labels given in the source data,
and the inconsistency is explicitly retained as a limitation.

2.3 Sodium picosulfate: pharmaceutical relevance

Sodium picosulfate is a stimulant laxative used in constipation management and bowel evacuation.
It acts as a prodrug: after reaching the colon, bacterial enzymes convert it to BHPM, which
promotes colonic motility and fluid secretion. The intended pharmacological activity is therefore
linked to colonic metabolism, making delivery-system design relevant to where the drug becomes
available 1282%], This formulation study does not alter the active ingredient and does not demonstrate
that the coated tablet will improve clinical outcomes compared with currently marketed products.

In the source dissertation, sodium picosulfate was described as a white to almost white, odourless
crystalline powder with a melting/decomposition range of 170-174°C and a pH of 6.3 + 0.1 for a
1% w/v aqueous solution. The reported solubility values were 2.4 + 0.2 mg/mL in distilled water,
1.6 £ 0.1 mg/mL in 0.1 N HCl, 18.7 £ 0.6 mg/mL in pH 6.8 phosphate buffer, and 27.3 + 0.8
mg/mL in pH 7.4 phosphate buffer. These are study-specific measurements and should be
confirmed against the laboratory notebooks and the validated analytical method before publication.

The drug’s reported solubility profile informed the choice of acidic and buffer media for testing.
UV-visible quantification was performed at 266 nm using a calibration range of 2—10 pg/mL in 0.1
N HCI, with a reported regression equation of y = 0.0676x + 0.0005 and R? = 0.9997. The high
reported coefficient of determination supports linearity over the tested range, but a complete
analytical validation would also require selectivity, accuracy, precision, range, robustness, and
appropriate checks for interference from the coating and excipients.

Sodium picosulfate is commonly used in bowel-preparation products in combination with other
agents; the current study compares dissolution behaviour with a reported bisacodyl product.
Because these contain different active ingredients, the comparison is strictly an in-vitro profile
comparison and cannot establish bioequivalence, equivalent therapeutic effect, or equivalent safety.

3. MATERIALS

Sodium picosulfate was used as the active pharmaceutical ingredient. The source dissertation lists
microcrystalline cellulose PH-102, lactose monohydrate, crospovidone XL-10, sodium starch
glycolate, croscarmellose sodium, colloidal anhydrous silica, magnesium stearate, Eudragit® S100,
polyethylene glycol 400, and titanium dioxide among the formulation materials. Isopropyl alcohol
and acetone were listed as coating solvents. Analytical-grade reagents and buffers were used for
preformulation and dissolution work. Supplier details should be inserted exactly as recorded in
purchase documents or certificates of analysis; they should not be inferred or invented.

3.1 Functional role of excipients

Microcrystalline cellulose PH-102 serves as a directly compressible filler and contributes to
compact formation. Lactose monohydrate provides additional diluent mass and influences powder
packing and compaction. Crospovidone, sodium starch glycolate, and croscarmellose sodium were
compared as superdisintegrants, with the objective of evaluating their effect on core-tablet
disintegration. Colloidal anhydrous silica was included as a glidant, while magnesium stearate
served as a lubricant. The formulation matrix was designed to maintain a 150 mg core tablet
containing 10 mg sodium picosulfate.

Eudragit® S100 was the principal pH-sensitive film-forming polymer. PEG 400 was used as
plasticizer, and titanium dioxide as opacifier. The source formula lists isopropyl alcohol and acetone
as the coating solvent system. Because solvent selection and residual-solvent levels are important

VOLUME 25 : ISSUE 10 (October) - 2026. Page N0:652



YMER || ISSN : 0044-0477 https://ymerdigital.eu/

quality attributes, a publication-ready methods section should identify the actual coating equipment,
spray parameters, drying temperature, curing duration, and any residual-solvent testing that were
used. These parameters are not replaced by general descriptions in this expanded manuscript.

3.2 Equipment and analytical instruments

The dissertation describes a UV-visible spectrophotometer for drug quantification, an FTIR
spectrometer for compatibility screening, equipment for powder-flow and density measurements,
tablet compression equipment, hardness and friability testers, a disintegration apparatus, and a USP
Type II paddle dissolution apparatus. Where the exact instrument manufacturer and model are
available in laboratory records, they should be added to the final manuscript. Reporting instrument
identity improves reproducibility and allows readers to understand the technical context of the
measurements.

All quantitative results in this manuscript are reproduced from the source dissertation and are not
independently remeasured. Any unresolved discrepancy between the source text, tables, figures, or
laboratory notebooks should be resolved before journal submission.

4. METHODS: PREFORMULATION AND ANALYTICAL PROCEDURES

4.1 Physical characterization and solubility

The drug was examined for appearance, odour, taste, and melting/decomposition range. The pH of a
1% w/v aqueous solution was measured as reported in the dissertation. Qualitative and quantitative
solubility were assessed in distilled water, 0.1 N hydrochloric acid, phosphate buffers pH 6.8 and
7.4, methanol, and ethanol. The reported solubility values are included in the results section.
Temperature, equilibration time, sample excess, filtration procedure, and replicate count should be
checked against the original laboratory protocol to ensure the method is reproducible.

4.2 Loss on drying

Loss on drying was used to estimate volatile or moisture loss from sodium picosulfate and selected
excipients. The source dissertation reports values of 0.34 £ 0.05% for sodium picosulfate, 4.1 +
0.3% for microcrystalline cellulose pH-102, 4.8 + 0.2% for lactose monohydrate, and 2.6 + 0.2% for
Eudragit® S100. These values were compared with the limits or expected ranges cited in the source.
For lactose monohydrate, water of crystallization must be distinguished from excess surface
moisture when interpreting the result.

4.3 UV-visible calibration

A standard calibration curve was prepared in 0.1 N HCI over 2-10 pg/mL, with absorbance
measured at 266 nm. The reported mean absorbance values were 0.131, 0.279, 0.405, 0.542, and
0.675 at 2, 4, 6, 8, and 10 pug/mL, respectively; the blank absorbance was 0.000. Linear regression
gave y = 0.0676x + 0.0005 and R? = 0.9997. The calibration was used for drug-content and
dissolution measurements as described in the dissertation.

4.4 FTIR compatibility screening

FTIR spectroscopy was used to examine characteristic absorption bands of sodium picosulfate and
screen for potential drug—excipient interactions. The dissertation reports no incompatibility signal
that prevented formulation development. FTIR is a useful screening tool, but absence of a
conspicuous band shift does not alone prove complete compatibility or long-term chemical stability;
interpretation should consider peak assignment, sample preparation, spectral resolution, and whether
mixtures were assessed under relevant storage conditions [60-61],
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4.5 Preparation of core tablets

Six core formulations (F1-F6) were prepared by direct compression. Each tablet contained 10 mg
sodium picosulfate and 60 mg lactose monohydrate. Microcrystalline cellulose PH-102 was
adjusted between 69.50 and 73.25 mg to compensate for the superdisintegrant level. Crospovidone
XL-10 was used in F1 and F2, sodium starch glycolate in F3 and F4, and croscarmellose sodium in
F5 and F6. For each superdisintegrant, the lower and higher levels were 3.75 and 7.50 mg,
equivalent to 2.5% and 5.0% of the 150 mg core tablet. Colloidal anhydrous silica and magnesium
stearate were each included at 1.50 mg per tablet.

TABLE.1.Preparation of core tablets

Ingredient
(mg/tablet)
Sodium
picosulfate
Microcrystalline
cellulose PH- 73.25 69.50 73.25 69.50 73.25 69.50
102

Lactose
monohydrate
Crospovidone
XL-10

Sodium starch
glycolate
Croscarmellose
sodium
Colloidal
anhydrous silica
Magnesium 1.50 1.50 1.50 1.50 1.50 1.50
stearate

Total 150.00 150.00 150.00 150.00 150.00 150.00

F1 F2 F3 F4 FS Fé

10.00 10.00 10.00 10.00 10.00 10.00

60.00 60.00 60.00 60.00 60.00 60.00

3.75 7.50 — — — —

— — 3.75 7.50 — —

— — 3.75 7.50

1.50 1.50 1.50 1.50 1.50 1.50

The source dissertation describes weighing and sifting the ingredients, blending the drug with
diluent and superdisintegrant, adding the glidant, and incorporating lubricant before compression.
Exact blending times, sieve sizes, order of addition, compression force, and punch dimensions
should be transcribed from the original batch records if they are to be reported as definitive
manufacturing parameters. The core tablets were intended to provide a consistent platform for
comparison before application of the pH-sensitive coating.

4.6 Preparation of coated tablets

The selected core formulation F6 was coated with Eudragit® S100 at three target weight gains: 6%
(F7), 8% (F8), and 10% (F9). The coating formula reported in the dissertation included Eudragit®
S100, PEG 400, titanium dioxide, isopropyl alcohol, and acetone. Target coated tablet weights were
159 mg, 162 mg, and 165 mg for F7, F8, and F9, respectively, based on a 150 mg core. The coating
weight gain was used as the principal independent variable for assessing barrier performance.

TABLE.2. Preparation of coated tablets

Coating component / F7 F8 F9
target

Eudragit® S100 (mg) 7.50 9.50 11.50
PEG 400 (mg) 1.00 2.00 3.00
Titanium dioxide (mg) 0.50 0.50 0.50
Isopropyl alcohol QS QS QS
Acetone QS QS QS
Target weight gain (mg) 9.00 12.00 15.00
Core tablet weight (mg) 150.00 150.00 150.00
Target coated weight (mg) | 159.00 162.00 165.00
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The source dissertation describes preparation of a coating solution, pre-coating checks, application
of the film, and drying/curing of coated tablets. The exact process parameters—including solvent
ratio, polymer concentration, spray rate, atomization pressure, pan speed, inlet/outlet temperatures,
and curing time—must be verified against the experimental record. These details have a direct
influence on film uniformity, residual solvent, and release behaviour and should not be fabricated
from typical industry practice.

4.7 Selection of optimized formulation

The core formulation was selected using a combined assessment of blend flow, weight uniformity,
hardness, friability, disintegration, and drug content. Coated formulations were then compared for
physical quality and sequential dissolution. F9 was selected for detailed release-kinetic and stability
evaluation because it showed the lowest reported acid-stage release and the highest coating weight
gain among the tested variants. This selection reflects the tested in-vitro criteria and should not be
interpreted as confirmation of in-vivo targeting.

4.8 Evaluation of powder blends and tablets

Powder flow was assessed using angle of repose, bulk density, tapped density, Carr’s
compressibility index, and Hausner ratio. Bulk density reflects the mass of powder occupying a
defined bulk volume, whereas tapped density is measured after standardized tapping. Carr’s index
and Hausner ratio are derived from these values and provide indirect indicators of packing and flow.
These measures are useful for assessing suitability for die filling but should be interpreted alongside
observed tablet weight variation and manufacturing consistency.

Compressed cores were evaluated for appearance, average weight, thickness, hardness, friability,
disintegration time, and drug content. Average weight was used to assess mass uniformity; thickness
and hardness were used to monitor tablet dimensions and mechanical strength. Friability provides
an estimate of resistance to abrasion and handling damage. Disintegration time describes the time
required for the tablet to break apart under the specified test conditions, while drug content
estimates the amount of active ingredient recovered from the tested sample. The source reports the
sample sizes for several parameters: weight (n = 20), thickness (n = 10), hardness and disintegration
(n=6), and drug content (n = 3). Friability was reported as a single-batch determination.

Coated tablets were assessed for appearance, average weight, thickness, hardness, friability, and
drug content. Coating integrity was also assessed through disintegration/dissolution behaviour
across the sequential media. An intact coating during the acid stage is a necessary screening result,
but it is not sufficient by itself to prove colonic release in vivo. A robust evaluation should also
examine coating defects, batch-to-batch variability, and reproducibility of the dissolution profile.

For quantitative interpretation, results are presented as mean + standard deviation where the source
provides such values. The article does not add inferential statistical claims because a complete
statistical analysis plan and raw replicate-level data were not available in the extracted source.
Where only one friability result was reported, it is presented as reported rather than converted into
an unsupported mean + standard deviation.

4.9 Sequential dissolution and stability protocol

The source dissertation describes dissolution testing using a USP Type II paddle apparatus, 900 mL
medium, 37 + 0.5°C, and a paddle speed of 100 rpm. The sequential protocol included 0.1 N HCI
(pH 1.2), followed by buffer media reported at pH 6.0, pH 6.8, and pH 7.2 or pH 7.4 in different
parts of the dissertation. Samples were withdrawn at stated intervals and replaced with equal
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volumes of fresh medium. Drug concentration was estimated by UV-visible spectrophotometry at
266 nm using the reported calibration curve.

The method description and the results section do not fully agree on the buffer pH values and
duration of the individual stages. For example, some passages describe a sequence involving pH 6.8
and 7.4, whereas the tabulated dissolution results use pH 6.0, 6.8, and 7.2. This is a material
methodological discrepancy. The numerical values are retained with the stage labels supplied in the
corresponding source tables, but the definitive article must use one verified protocol and correct any
table or figure labels accordingly.

Release data were fitted to zero-order, first-order, Higuchi, Korsmeyer—Peppas, and Hixson—
Crowell models. The coefficient of determination (R?) was used as a descriptive indicator of model
fit. Kinetic models are empirical simplifications; a high R? does not by itself prove a unique
mechanism, particularly for a coated tablet with a distinct lag phase and a sharp pH-triggered
change in release. The reported model output is therefore interpreted cautiously.

The optimized formulation F9 was stored for three months under long-term conditions (30 + 2°C/65
+ 5% RH) and accelerated conditions (40 + 2°C/75 £ 5% RH). The source describes sampling at
initial, one-month, two-month, and three-month intervals. Appearance, hardness, friability, drug
content, and dissolution behaviour were monitored. The three-month study is a preliminary stability
assessment and is insufficient by itself to assign a commercial shelf life.

5. RESULTS: PREFORMULATION AND ANALYTICAL PERFORMANCE

5.1 Physical characteristics and solubility
TABLE.3. Parameter and results

Parameter Reported result

Appearance White to almost white crystalline powder
Odour Odourless

Taste Slightly bitter

Melting/decomposition range 170-174°C

pH of 1% w/v aqueous solution 6.3+0.1

Distilled-water solubility
0.1 NHCL, pH 1.2
Phosphate buffer pH 6.8

2.4+ 0.2 mg/mL
1.6 £ 0.1 mg/mL
18.7 £ 0.6 mg/mL

Phosphate buffer pH 7.4 27.3 £0.8 mg/mL
Methanol 12.1 £ 0.4 mg/mL
Ethanol 6.8 = 0.3 mg/mL

The source reports a marked difference between acidic and phosphate-buffer solubility. The
measured value in pH 7.4 buffer was more than an order of magnitude greater than the value in 0.1
N HCI. This pattern supports the use of pH-dependent media for analytical evaluation, although it
should not be assumed that solubility alone predicts the release rate from a coated tablet. Film
dissolution, medium penetration, tablet disintegration, and drug dissolution can all contribute to the
observed profile.

5.2 Moisture and compatibility screening

TABLE.4. Moisture and compatibility screening

https://ymerdigital.eu/

Material Loss on drying (% w/w) Source-reported limit/range
Sodium picosulfate 0.34 + 0.05 NMT 1.0%

Microcrystalline cellulose PH-102 4.1+£0.3 NMT 5.0%

Lactose monohydrate 4.8+0.2 4.5-5.5% water of crystallization
Eudragit® S100 26+0.2 NMT 5.0%
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The reported loss-on-drying values were within the limits or expected ranges stated in the
dissertation. FTIR screening was reported as not indicating a major drug—excipient incompatibility
that prevented formulation. The result is supportive but preliminary: further confirmation could
include differential scanning calorimetry, chromatographic impurity assessment, and stability-
indicating assay where justified by the product-development stage.

5.3 UV calibration and powder-flow properties
TABLE.5. Concentration and Absorbance

Concentration (ng/mL) Absorbance (mean + SD, n=3)
0.000 =+ 0.000
0.131 £0.002

0
2
4 0.279 £+ 0.003
6
8
1

0.405 £ 0.003
0.542 +0.004
0 0.675 £+ 0.004

Calibration Curve of Sodium Picosulfate in 0.1 N HCI

@ Observed

06 y = 0.0676x + 0.0005
R? = 0.9997

Absorbance (266 nm)

o] 2 4 6 g 10
Cencentration (pg/mL}

The reported calibration equation was y = 0.0676x + 0.0005 with R? = 0.9997. This indicates a
strong linear relationship over the studied concentration range. Because the same UV method was
used for drug content and dissolution, the suitability of the assay depends on the absence of
interference from excipients, coating components, or degradation products. The source does not
provide a full validation package; the reported calibration should therefore be described as a
linearity assessment rather than a complete analytical validation.

5.4 Pre-compression results

TABLE.6. Pre-compression results of formulations

: : P~
Formulation zt;lgle of repose ?gl/lrllll(Ld)ensny ;I;gll;f)d density (Co/z:;r s index Hausner ratio
F1 30.42 0.426 0.502 15.14 1.18
F2 29.65 0.431 0.501 13.97 1.16
F3 28.94 0.438 0.503 12.92 1.15
F4 27.86 0.445 0.505 11.88 1.13
F5 26.92 0.452 0.506 10.67 1.12
F6 25.74 0.462 0.508 9.06 1.10

Angle of repose ranged from 25.74° to 30.42°, Carr’s index from 9.06% to 15.14%, and Hausner
ratio from 1.10 to 1.18. F6 showed the lowest angle of repose, Carr’s index, and Hausner ratio, as
well as the highest bulk density among the reported blends. The data suggest that F6 had the most
favourable measured flow and packing characteristics in this formulation set. The source also
reports a progressive improvement across F1-F6; because several formulation variables change
together, this trend should not be interpreted as an isolated causal effect of superdisintegrant
chemistry alone.
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5.5 Core-tablet evaluation
TABLE.7. Core-tablet evaluation of formulations

. Thickness Hardness Friabilit Disintegration | Drug content
Code Weight M2) | (mm) (ke/em?) @) | (min) %)
F1 149.6 +£1.12 3.38+0.03 3.4+0.12 0.68 8.45+0.31 97.86
F2 150.2 +£1.08 3.39+0.04 3.6+£0.10 0.61 7.20+0.28 98.24
F3 149.8+1.15 3.41 +£0.03 3.7+0.14 0.56 6.58 +£0.25 98.65
F4 150.4 £ 1.04 3.42+0.04 3.9+0.11 0.49 542+0.22 99.12
F5 149.9+ 0.96 3.40 £ 0.03 4.1+0.09 0.42 438 +0.18 99.48
F6 150.1 +£0.89 3.41 £0.02 4.3+0.08 0.31 326+0.15 99.82

The mean weights of F1-F6 ranged from 149.6 to 150.4 mg, close to the 150 mg target. Thickness
values were tightly grouped between 3.38 and 3.42 mm. Hardness increased from 3.4 + 0.12 kg/cm?
in F1 to 4.3 + 0.08 kg/cm? in F6, while friability decreased from 0.68% to 0.31%. All reported
friability values were below 1.0%. Drug content ranged from 97.86% to 99.82%, with F6 showing
the highest reported value.

Disintegration time decreased across the series, from 8.45 + 0.31 min in F1 to 3.26 + 0.15 min in
F6. F6 contained croscarmellose sodium at 5% w/w. The results are consistent with selection of F6
as the optimized core because it combined the shortest reported disintegration time with favourable
mechanical properties and drug content. The disintegration time of 3.26 min is not an immediate-
release orodispersible-tablet performance claim; it is the result reported for this colon-targeted core
formulation and its specified test method.

The data support the choice of F6 as the core used in subsequent coating experiments. However, a
formal optimization claim would be stronger if the study used a factorial or response-surface design,
with predefined responses and statistical analysis, rather than selecting a formulation based on
sequential comparisons among six batches.

5.6 Coated-tablet quality and coating optimization
TABLE.8. Coated-tablet quality and coating optimization

Code Coating gain | Weight (mg) (TILl;cll)mess g{agl/-g::lf)s s fo;:;l bility 3;;1;g content
F7 6% 158.1+0.84 3.52+0.03 4.5+0.10 0.28 98.76 + 0.42
F8 8% 161.6 + 0.76 3.58 +£0.02 4.7+ 0.08 0.24 99.21 £ 0.36
F9 10% 164.2 £ 0.68 3.64 +0.02 4.9 +0.07 0.19 99.58 £ 0.31

Average weight, thickness, and hardness increased with coating level. F9 had the highest reported
weight (164.2 = 0.68 mg), thickness (3.64 + 0.02 mm), and hardness (4.9 = 0.07 kg/cm?). Friability
declined from 0.28% for F7 to 0.19% for F9, while drug content increased from 98.76 + 0.42% to
99.58 + 0.31%. The observed coated weights were close to the target values, suggesting reasonably
consistent deposition under the conditions used.

Coating weight gain had a pronounced effect on release behaviour. The 6% coat allowed the highest
release at the end of the acidic stage, whereas the 10% coat showed the lowest. The thicker coating
also restrained release during the pH 6.0 and pH 6.8 stages. This supports the selection of F9 when
the primary criterion is minimizing premature release in the reported upper-GI simulation.
However, the release response after transfer to the highest-pH stage was not simply proportional to
coating level; the abrupt increase suggests a trigger-related change in polymer behaviour and
underlines the importance of using a verified, reproducible sequential method.
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The 10% coating level should be described as the best-performing of the three tested levels under
the reported in-vitro conditions, not as a universally optimized coating weight. The optimum could
change with polymer grade, solvent composition, film curing, batch scale, or a different dissolution
protocol. Additional coating weight-gain levels and replicate batches would be required to define a
robust design space.

5.7 Sequential dissolution of coated formulations

TABLE.9. Sequential dissolution of coated formulations

https://ymerdigital.eu/

Time (h) LI A F7 release (%) F8 release (%) F9 release (%)
medium

2 0.INHCLpH12 | 6.78=024 436+ 021 2184016

4 Buffer, pH 6.0 45.82%0.52 25.76 £ 0.43 8.36 £ 0.28

6 Buffer, pH 6.8 89.24%0.73 55.68 £ 0.61 2476 £ 041

7 Buffer, pH 7.2 96.84 £ 0.76 82.45 1 0.69 9148+ 0.72

2 Buffer, pH 7.2 100.00 = 0.82 99.86 £ 0.79 100.00  0.80
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At 2 hin pH 1.2 medium, F9 showed the lowest cumulative release (2.18 = 0.16%), followed by F8
(436 £ 0.21%) and F7 (6.78 = 0.24%). At 4 h, the reported release in pH 6.0 buffer was 8.36 +
0.28% for F9, compared with 25.76 + 0.43% for F8 and 45.82 + 0.52% for F7. At 6 h, cumulative
release was 24.76 + 0.41% for F9, 55.68 + 0.61% for F8, and 89.24 + 0.73% for F7. These values
indicate that increasing coating weight gain reduced release through the earlier stages of the
reported test.

After transfer to pH 7.2 medium, F9 release increased to 91.48 + 0.72% at 7 h and reached 100.00 +
0.80% at 12 h. F7 and F8 also approached complete release by 12 h. F9 therefore demonstrated a
more pronounced early lag followed by substantial release in the higher-pH stage. This is consistent
with the intended pH-triggered design, but the stage labels and time sequence must be verified
because the source dissertation uses different pH-stage descriptions in its methods, summary tables,
and results text.

A complete dissolution report should include the full time-course data, individual replicate values,
sampling correction, sink-condition justification, medium composition, apparatus details, and the
validated UV method. The selected points shown here summarize the source data but do not replace
the full release profile needed for regulatory-quality assessment.

In Vitro Dissolution Profile of Coated Sodium Picosulfate
Tablets F7-F9

~#—~F7 6% Coating % Drug Ralease
@ F8 B% Coating % Drug Releasza

% of Drug Release
2

F5 10% Coating % Drug Beleaze

5.8 Comparator study and release kinetics

The source dissertation compared F9 with a marketed Dulcolax® (bisacodyl 5 mg) product. At 2 h,
the reported release was 2.18 + 0.16% for F9 and 3.54 = 0.12% for Dulcolax®. At 4 h, release was
8.36 = 0.28% and 15.84 + 0.24%, respectively. At 6 h, F9 reached 24.76 + 0.41%, whereas the
comparator reached 85.54 + 0.39%. At 7 h, the reported values were 91.48 + 0.72% for F9 and
94.24 £ 0.66% for the comparator; both approached complete release by 12 h.
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Because sodium picosulfate and bisacodyl are different active pharmaceutical ingredients, their
dissolution profiles cannot establish bioequivalence or therapeutic interchangeability. Differences
may reflect drug properties, dosage form, label strength, and assay conditions as well as coating
performance. The comparator results are therefore descriptive only and should be reported without

terms such as “equivalent,” “superior therapeutic performance,” or “bioequivalent.”

Comparative Dissolution Profile of Optimized Formulation
(F9) and Dulcolax

—8—F% (% Drug Releasa)
o Dulealax® (% D Releaszs)

Axiz Title

o1 2 3 4 35 6 7 8 & ln. AL 12
Axs Title

5.8.1 Release-kinetic modeling

TABLE.10. Release-kinetic modeling

Model Reported R? Interpretive note in source
Zero-order 0.839 Moderate fit

First-order 0.796 Moderate fit

Higuchi 0.714 Poor diffusion fit
Korsmeyer—Peppas 0.720 Moderate fit
Hixson—Crowell 0.867 Highest reported fit

Hixson—Crowell provided the highest reported R? (0.867), followed by zero-order (0.839), first-
order (0.796), Korsmeyer—Peppas (0.720), and Higuchi (0.714). The source table also associates a
reported exponent of 1.66 with the best-fitting Hixson—Crowell result; technically, an exponent is
usually associated with the Korsmeyer—Peppas model, not Hixson—Crowell. This apparent reporting
or table-label inconsistency should be checked against the original regression calculations before
publication. Given the pH-triggered lag phase and sharp increase in release, fitting the entire profile
to a single model may be intrinsically limited.

First order
ZeroOrder
3.000
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L 2 0.500 ™
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5.9 Stability evaluation
TABLE.11. Stability evaluation
Parameter Initial 3 months long-term 3 months accelerated
Appearance Smooth, uniform coating No significant change Slight dullness; no cracks
Hardness (kg/cm?) 4.90 + 0.07 4.77 £0.08 448 +0.12
Friability (%) 0.19 0.25 0.38
Drug content (%) 99.58 +0.31 99.01 +£0.37 97.03 +0.52
Release at 7 h (%) 99.90 + 0.06 99.06 + 0.09 95.85+0.17
Effect of Storage Condition on the 7-h Disselution
s Profile of Optimized Formulation F9
<
T 100
=
™ a8
=
3
S g6+
&
g
5 941
#
2 o, | = Long-term (30+2°C/65+5% RH)
g -8 Accelerated (40£2°C/75%5% RH)
g Initial (0 month)
o

a0 T T
0 1

2

Storage Period (months)

After three months at 30 £ 2°C/65 + 5% RH, F9 showed no significant visible change. Hardness
decreased from 4.90 £ 0.07 to 4.77 + 0.08 kg/cm?, friability increased from 0.19% to 0.25%, drug
content decreased from 99.58 £+ 0.31% to 99.01 + 0.37%, and 7-hour release changed from 99.90 +
0.06% to 99.06 + 0.09%. These changes were modest in the reported dataset.

Under accelerated conditions (40 = 2°C/75 + 5% RH), slight dullness was observed by the later
sampling period, although no cracks were reported. Hardness declined to 4.48 + 0.12 kg/cm?,
friability increased to 0.38%, drug content decreased to 97.03 = 0.52%, and 7-hour release was
95.85 £ 0.17%. The acid-stage release was also reported to increase from 2.20 + 0.08% initially to
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3.46 £ 0.15% after three months under accelerated conditions; release up to the pH 6.8 stage
increased from 10.40 + 0.10% to 12.56 + 0.18%.

The reported results indicate retention of many physical and chemical quality attributes during the
three-month study, with larger changes under accelerated storage. The data are preliminary and do
not justify a shelf-life assignment. Longer-term stability, stability-indicating assay, packaging
justification, and validated dissolution testing would be needed for a more complete assessment.
The source’s reported stage-time and pH inconsistencies should also be resolved before stability
dissolution results are interpreted definitively.

6. DISCUSSION

This study evaluated a conventional direct-compression core followed by a pH-sensitive Eudragit®
S100 film. The design is practical because it separates two formulation tasks: first, producing a
mechanically acceptable core; second, adding a barrier intended to delay release until exposure to
higher-pH media. F6 was selected as the core based on the combined pattern of blend flow,
hardness, friability, disintegration, and drug content. F9 was selected among the coated formulations
because it minimized the reported early release while still reaching extensive release after transfer to
the higher-pH stage.

The pre-compression measurements indicate acceptable flow and packing for all six blends, with F6
showing the most favourable numerical values. The core-tablet data suggest that formulation
differences coincided with improved mechanical strength and lower friability and disintegration
time. Nevertheless, because the formulations differ in superdisintegrant type and concentration and
the diluent quantity was adjusted, the experiment does not isolate one variable completely. A
factorial design could determine whether the observed effects arise from superdisintegrant identity,
concentration, or interactions with the rest of the formulation.

The coating results show the expected relationship between weight gain and early release: F9, with
the highest coating level, had the lowest acid-stage release and the lowest release by 6 h. After
exposure to the higher-pH stage, F9 showed a sharp rise in cumulative release. This pattern is
compatible with a pH-responsive barrier, although a laboratory pH shift is not identical to passage
through the human gastrointestinal tract. Interindividual differences in pH, transit, fluid volume,
food, and disease state can affect the location and timing of polymer dissolution .

The stability data suggest that F9 retained acceptable appearance, drug content, and release
characteristics over three months, especially under the long-term condition. The greater changes
under accelerated storage are consistent with the need to optimize film composition, curing, and
packaging. Because the source provides a limited duration and does not provide raw replicate-level
data, no inferential statistical conclusions or shelf-life predictions are made here.

6.1 Study limitations, implications, and future work

Several limitations should be acknowledged. First, the evidence is entirely in vitro; no animal or
human study is presented to establish the anatomical site of release or the pharmacological effect of
the coated tablets. Second, the dissertation contains discrepancies in the pH values and durations
assigned to sequential dissolution stages. These differences could materially affect the interpretation
of the release profile and must be reconciled against laboratory records before submission. Third,
the reported kinetic table appears to associate a release exponent with the Hixson—Crowell model;
the regression calculations and labels require verification. Fourth, the comparator product contains
bisacodyl rather than sodium picosulfate, so the comparison cannot demonstrate bioequivalence or
therapeutic equivalence.
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The study also has a short stability period, limited reported batches, and incomplete analytical-
validation details. Supplier information, exact manufacturing settings, coating-process parameters,
full dissolution time courses, and raw replicate values should be provided wherever available. The
UV method should be validated for specificity, accuracy, precision, linearity, range, and robustness.
The coating should be characterized for uniformity, adhesion, and residual solvent where relevant.
A design-of-experiments approach could establish the relationship between coat weight, plasticizer
level, curing conditions, acid resistance, and release after the pH trigger.

Further work should use a harmonized sequential dissolution method with a scientifically justified
sequence of gastric, small-intestinal, and colonic conditions. The method should include appropriate
sink-condition assessment and media that reflect physiological ionic strength. Testing across
multiple batches would help establish reproducibility. Biorelevant dissolution, imaging or transit
studies, and suitable in-vivo pharmacokinetic or pharmacodynamic studies would be required to
establish whether the formulation truly targets the colon and whether the release profile offers a
clinically meaningful advantage. A combined pH- and microbiota-triggered design may be explored
if pH variability proves to be a major limitation, but this would require additional formulation and
validation work.

7. CONCLUSION

Sodium picosulfate core tablets were prepared by direct compression and coated with Eudragit®
S100 at 6%, 8%, and 10% weight gains. Among the core batches, F6 showed the most favourable
reported combination of blend properties, tablet mechanical characteristics, disintegration time, and
drug content. Among coated batches, F9 (10% weight gain) showed the lowest release in the acidic
stage (2.18 + 0.16% at 2 h) and lower cumulative release through the reported pH 6.8 stage (24.76 +
0.41% at 6 h), followed by 91.48 + 0.72% release at 7 h after transfer to pH 7.2 medium and
complete release by 12 h. Hixson—Crowell had the highest reported R? (0.867), although the model
labelling requires verification. F9 retained most measured quality attributes over three months, with
greater changes under accelerated conditions. The findings support further investigation of this pH-
sensitive coating strategy but do not establish in-vivo colon targeting or clinical superiority. Before
journal submission, the dissolution protocol, kinetic-model labelling, source references, and raw
data should be checked against the original experimental records.

REFERENCES

1. Adepu S, Ramakrishna S. Controlled drug delivery systems: current status and future directions. Molecules. 2021;26(19):5905.
2. Chourasia MK, Jain SK. Pharmaceutical approaches to colon targeted drug delivery systems. J Pharm Pharm Sci. 2003;6(1):33—66.

3. Das S, Kaur S, Rai VK. Gastro-retentive drug delivery systems: a recent update on clinical pertinence and drug delivery. Drug
Deliv Transl Res. 2021;11(5):1849-1877.

4. Algahtani MS, Kazi M, Alsenaidy MA, Ahmad MZ. Advances in oral drug delivery. Front Pharmacol. 2021;12:618411.

. Lou J, Duan H, Qin Q, Teng Z, Gan F, Zhou X, Zhou X. Advances in oral drug delivery systems: challenges and opportunities.
Pharmaceutics. 2023;15(2):484.

. Gupta H, Bhandari D, Sharma A. Recent trends in oral drug delivery: a review. Recent Pat Drug Deliv Formul. 2009;3(2):162—-173.

Van De Graaff KM. Anatomy and physiology of the gastrointestinal tract. Pediatr Infect Dis J. 1986;5(1):11-16.

. Nightingale JM. Applied anatomy and physiology of the gastrointestinal tract (GIT). In: Gastrointestinal Tract Imaging. 2012:45.

. Patel MM, Shah T, Amin A. Therapeutic opportunities in colon-specific drug-delivery systems. Crit Rev Ther Drug Carrier Syst.

2007;24(2).

10. Agrawal N, Siddiqui MA, Gupta S, Jaiswal M, Lanjhiyana SK. Exploring recent advances in colon-targeted drug delivery
systems: from traditional methods to advanced technologies. Curr Gastroenterol Rep. 2025;27(1):67.

11. Singh J, Nayak P. pH-responsive polymers for drug delivery: trends and opportunities. J Polym Sci. 2023;61(22):2828-2850.

12. Gazzaniga A, Maroni A, Sangalli ME, Zema L. Time-controlled oral delivery systems for colon targeting. Expert Opin Drug
Deliv. 2006;3(5):583-597.

13. Kirtania MD, Barik A, Nag S, Kirtania R, Mahanti B. Drug targeting towards colon using natural polymers: research trends in the

last decade.

14. Sinha VR, Kumria R. Colonic drug delivery: prodrug approach. Pharm Res. 2001;18(5):557-564.

W

NRE-RE RN

VOLUME 25 : ISSUE 10 (October) - 2026. Page N0:663



YMER || ISSN : 0044-0477 https://ymerdigital.eu/

15. Chourasia MK, Jain SK. Pharmaceutical approaches to colon targeted drug delivery systems. J Pharm Pharm Sci. 2003;6(1):33—
66.

16. Chourasia MK, Jain SK. Pharmaceutical approaches to colon targeted drug delivery systems. J Pharm Pharm Sci. 2003;6(1):33—
66.

17. Jain SK, Jain A. Target-specific drug release to the colon. Expert Opin Drug Deliv. 2008;5(5):483—498.

18. Visan Al, Popescu-Pelin G, Socol G. Degradation behavior of polymers used as coating materials for drug delivery—a basic
review. Polymers. 2021;13(8):1272.
19. Wang Y, Li P, Truong-Dinh Tran T, Zhang J, Kong L. Manufacturing techniques and surface engineering of polymer based
nanoparticles for targeted drug delivery to cancer. Nanomaterials. 2016;6(2):26.
20. Ravi Kumar MN, Kumar N. Polymeric controlled drug-delivery systems: perspective issues and opportunities. Drug Dev Ind
Pharm. 2001;27(1):1-30.
. Siepmann F, Siepmann J, Walther M, MacRae RJ, Bodmeier R. Polymer blends for controlled release coatings. J Control
Release. 2008;125(1):1-5.
22. Camilleri M, Ford AC, Mawe GM, et al. Chronic constipation. Nat Rev Dis Primers. 2017;3:17095.
23. Sonnenberg A, Koch TR. Epidemiology of constipation in the United States. Dis Colon Rectum. 1989;32:1-8.

24. Sharma A, Rao SS, Kearns K, Orleck KD, Waldman SA. Diagnosis, management and patient perspectives of the spectrum of
constipation disorders. Aliment Pharmacol Ther. 2021;53(12):1250-1267.

25. Scott SM, Simrén M, Farmer AD, et al. Chronic constipation in adults: contemporary perspectives and clinical challenges. 1:
Epidemiology, diagnosis, clinical associations, pathophysiology and investigation. Neurogastroenterol Motil. 2021;33(6):¢14050.

26. Gupta A, Mittal A, Gupta AK. Colon targeted drug delivery systems—a review. Asian J Pharm Res. 2011;1(2):25-33.

27. Kinget R, Kalala W, Vervoort L, Van den Mooter G. Colonic drug targeting. J Drug Target. 1998;6(2):129-149.

28. Hoy SM, Scott LJ, Wagstaff AJ. Sodium picosulfate/magnesium citrate: a review of its use as a colorectal cleanser. Drugs.
2009;69(1):123-136.

29. Adamcewicz M, Bearelly D, Porat G, Friedenberg FK. Mechanism of action and toxicities of purgatives used for colonoscopy
preparation. Expert Opin Drug Metab Toxicol. 2011;7(1):89-101.

30. Naeem M, Awan UA, Subhan F, et al. Advances in colon-targeted nano-drug delivery systems: challenges and solutions. Arch
Pharm Res. 2020;43(1):153-169.
. Patel MM, Shah T, Amin A. Therapeutic opportunities in colon-specific drug-delivery systems. Crit Rev Ther Drug Carrier Syst.
2007;24(2).
32. Kumar P, Mishra B. Colon targeted drug delivery systems—an overview. Curr Drug Deliv. 2008;5(3):186-198.
33. Amidon S, Brown JE, Dave VS. Colon-targeted oral drug delivery systems: design trends and approaches. AAPS PharmSciTech.
2015;16(4):731-741.
34. Mishra AS, Ghosh B, Malliappan SP, Dutta G, Vasanthan M. Formulation approaches for colon-specific drug delivery:
conventional to nanocarrier systems. RSC Adv. 2026;16(11):10022—-10059.

35. Joshna K, et al. Formulation, evaluation and comparison of compression-coated mesalamine tablets using natural and synthetic
polymers for colon-targeted drug delivery. 2022.

36. Cui H, et al. Structurally defined konjac glucomannan oligosaccharides modulate intestinal microflora and improve colonic
function through butyrate-mediated regulation of Muc2 expression. 2021.

37. Zhang C, et al. Oral colon-targeted drug delivery systems based on konjac glucomannan: current status and future prospects.
2014.

38. Vijaya Muthumanikandar R, et al. Development and evaluation of colon-targeted mesalamine tablets using polymeric coating
techniques. 2011.

39. Ye B, et al. Oral mesalamine formulations for ulcerative colitis: current advances and formulation strategies. 2015.

40. Patil PB, et al. Development of press-coated mesalamine tablets using HPMC and Eudragit S100 for colon-specific drug delivery.
2011.

41. Nguyen MNU, et al. Development of a single-layer pH-sensitive coating using zein and Kollicoat® MAE 100P for colon-targeted
drug delivery. 2019.

2

—

3

—

42. Arevalo-Pérez R, et al. Polymers for colon-targeted drug delivery systems: recent advances and future perspectives. 2020.

43. Wang LH, et al. Carboxymethylated konjac glucomannan for electrostatic interaction-based colon-targeted drug delivery systems.
2019.

44. Suwannaporn P, et al. Therapeutic potential of konjac glucomannan hydrolysates in inflammatory bowel disease and constipation.
2013.

45. Amidon S, Brown JE, Dave VS. Colon-targeted oral drug delivery systems: design trends and approaches. AAPS PharmSciTech.
2015;16(4):731-741.

46. Naeem M, Awan UA, Subhan F, et al. Advances in colon-targeted nano-drug delivery systems: challenges and solutions. Arch
Pharm Res. 2020;43(1):153-169.

47. Battista OA, Smith PA. Microcrystalline cellulose. Ind Eng Chem. 1962;54(9):20-29.

48. Hourigan JA, Lifran EV, Vu LT, Listiohadi Y, Sleigh RW. Lactose: chemistry, processing, and utilization. In: Advances in Dairy
Ingredients. 2013:21-41.

49. Putra ON, Musfiroh I, Elisa S, et al. Sodium starch glycolate from sago starch (Metroxylon sago) as a superdisintegrant: synthesis
and characterization. Molecules. 2023;29(1):151.

50. Barabas ES, Adeyeye CM. Crospovidone. In: Analytical Profiles of Drug Substances and Excipients. Vol 24. Academic Press;
1996:87-163.

51. Ferrero C, Munoz N, Velasco MV, Muiioz-Ruiz A, Jiménez-Castellanos R. Disintegrating efficiency of croscarmellose sodium in
a direct compression formulation. Int J Pharm. 1997;147(1):11-21.

VOLUME 25 : ISSUE 10 (October) - 2026. Page No0:664



YMER || ISSN : 0044-0477 https://ymerdigital.eu/

52

53.
54.

55.

56.
57.

58.
59.

60.

61.
62.

63.

64

65.

66.

67.
68.

69.

VOLUME

. Masalov VM, Sukhinina NS, Emel’chenko GA. Colloidal particles of silicon dioxide for the formation of opal-like structures.
Phys Solid State. 2011;53(6):1135-1139.

Ertel KD, Carstensen JT. Chemical, physical, and lubricant properties of magnesium stearate. ] Pharm Sci. 1988;77(7):625-629.

Holmes PF, Bohrer M, Kohn J. Exploration of polymethacrylate structure—property correlations: advances towards combinatorial
and high-throughput methods for biomaterials discovery. Prog Polym Sci. 2008;33(8):787—796.

Gaballa SA, Naguib Y, Mady FM, Khaled KA. Polyethylene glycol: properties, applications, and challenges. J Adv Biomed
Pharm Sci. 2024;7(1):26-36.

Lau E. Preformulation studies. In: Separation Science and Technology. Vol 3. Academic Press; 2001:173-233.

Verma G, Mishra MK. Pharmaceutical preformulation studies in formulation and development of new dosage form: a review. Int
J Pharma Res Rev. 2016;5(10):12-20.

Gorog S. Ultraviolet-visible spectrophotometry in pharmaceutical analysis. CRC Press; 2018.

Azadeh M, Gorovits B, Kamerud J, et al. Calibration curves in quantitative ligand binding assays: recommendations and best
practices for preparation, design, and editing of calibration curves. AAPS J. 2018;20(1):22.

Chadha R, Bhandari S. Drug—excipient compatibility screening—role of thermoanalytical and spectroscopic techniques. J Pharm
Biomed Anal. 2014;87:82-97.

Berthomieu C, Hienerwadel R. Fourier transform infrared (FTIR) spectroscopy. Photosynth Res. 2009;101(2):157-170.

Srivastava V, Mehra NK. Gastrointestinal-specific tablet dosage forms. In: Advances in Tablet Manufacturing Technologies.
Academic Press; 2026:357-376.

Alshammari ND, Elkanayati R, Vemula SK, et al. Advancements in colon-targeted drug delivery: a comprehensive review on
recent techniques with emphasis on hot-melt extrusion and 3D printing technologies. AAPS PharmSciTech. 2024;25(7):236.

. Park HJ, Jung HJ, Ho MJ, et al. Colon-targeted delivery of solubilized bisacodyl by doubly enteric-coated multiple-unit tablet.
Eur J Pharm Sci. 2017;102:172-179.

Martinez-Camacho I, Donis-Rabanales LF, Cortés-Lagunes S, et al. Dissolution tests of pharmaceutical tablets using a novel
gastric simulator. Int J Pharm. 2026;126589.

Kumar AP. Optimization and Development of Enteric Coated Formulation of Gastro-Resistant Colon Specific Drug. Master’s
thesis. Rajiv Gandhi University of Health Sciences, India.

Seo KS, Bajracharya R, Lee SH, Han HK. Pharmaceutical application of tablet film coating. Pharmaceutics. 2020;12(9):853.

Gonzalez-Gonzalez O, Ramirez 10, Ramirez BI, et al. Drug stability: ICH versus accelerated predictive stability studies.
Pharmaceutics. 2022;14(11):2324.

Chow SC. Statistical Design and Analysis of Stability Studies. CRC Press; 2007.

25 : ISSUE 10 (October) - 2026. Page N0:665



