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Telmisartan is a BCS class II antihypertensive medication that has low oral
bioavailability due to its poor aqueous solubility and slow rate of dissolution. The goal
of the current study was to create nanocrystal formulations that would enhance
telmisartan's dissolution behaviour. To create an ideal formulation, nine batches of

solsle gm{f’ telmisartan nanocrystals were made and assessed. To evaluate size distribution and
I];a(r)li)'tec nology physical stability, the prepared nanocrystals were measured for particle size,

polydispersity index, and zeta potential. To assess drug incorporation within the
nanocrystal system, drug content and entrapment efficiency were calculated.In order to
evaluate size reduction, uniformity, and physical stability, the prepared Scanning
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electron microscopy was used to analyze the nanocrystals' surface morphology. Fourier-
transform infrared spectroscopy was used to investigate drug-excipient compatibility.
The outcomes verified the successful formation of stable, nanoscale telmisartan crystals.
When compared to the pure drug, the optimized nanocrystal formulation exhibited better
dissolution behaviour. Overall, the study shows that nanocrystal formulation is a useful
strategy for improving telmisartan's dissolution performance.

INTRODUCTION pharmaceutical agents being studied are classified
as Biopharmaceutics Classification System (BCS)
class II, which has dissolution rates that limit
absorption due to reduced solubility. A lower rate
of dissolution that compromises bioavailability
and biodistribution is referred to as "low
solubility" [3]. The achievement of an ideal
therapeutic concentration is hampered by this

The aqueous solubility of medications is one of the
most difficult problems in the field of
pharmaceutical sciences [1]. The fact that a
significant percentage of both approved
medications and newly developed active
candidates have poor water solubility makes this

problem worse [2]. Currently, about 70% of

*Corresponding Author: Dr. Nimita Manocha

Address: Indore Institute of Pharmacy, Indore, (M.P.), India ..

Email " : nimita.manocha@indoreinstitute.com

Relevant conflicts of interest/financial disclosures: The authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential conflict of interest.

5

Z2UISN)

';é%*} INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES 4503 |Page

2 d

S

7


https://www.ijpsjournal.com/

Dr. Nimita Manocha, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 5, 4503-4518 | Research

decreased dissolution rate, highlighting the crucial
significance of resolving solubility issues in
pharmaceutical formulations [1,4].Because of an
increased surface area to volume ratio and better
dissolution rates (i.e., dissolution velocity) linked
to nanosizing, nanocrystalline drug technology
increases the solubility of hydrophobic drugs.8 For
the rehabilitation of previously unsuccessful
Biopharmaceutics Classification System (BCS)
Class II and IV drugs (low solubility drugs), the
drug crystals are exceptionally well suited.9 The
BCS classification system is an experimental
model that assesses solubility and permeability
under specific circumstances. The drugs are
categorized into four classes by the system. Class
I drugs have high permeability and solubility,
Class II molecules have high permeability and low
solubility, Class III drugs have low permeability
and high solubility, and Class IV drugs have low
permeability and low solubility.4

MATERIAL

Telmisartan was obtained as a gift sample from
Andhra Organics Limited Hyderabad, Telangana,

India, Chloroform Ethanol, Dichloromethane,
Hydroxypropyl Methylcellulose (E15 grade)
HPMC E15, Poloxamer 188,
Polyvinylpyrrolidone K15 (PVP K15)

Polyvinylpyrrolidone K30 (PVP K30)
Pre-Formulation Studies

Pre-formulation studies conducted to
the physicochemical properties of
Telmisartan and to assess its compatibility with
selected prior to formulation

were
evaluate

excipients
development. These studies are essential for
understanding the drug’s behaviour and for
selecting appropriate formulation strategies to
enhance its performance.

Organoleptic Properties

U
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The organoleptic properties of telmisartan active
pharmaceutical ingredient (API) were evaluated as
a part of preformulation studies. The drug was
examined visually to assess its colour, odour, and
physical appearance.

Solubility Studies

The solubility of Telmisartan was determined in
various solvents, including distilled water,
methanol, Ethanol, Dichloromethane. An excess
quantity of the drug was added to each solvent and
agitated continuously for 24 hours at room
temperature to attain equilibrium. The resulting
solutions were filtered, suitably diluted, and
analyzed for drug content using a UV-visible
spectrophotometer. These solubility studies were
carried out to identify suitable solvents and
dissolution media for formulation development
and in-vitro evaluation.

Determination of Maximum Absorption
Wavelength (Amax)

A standard stock solution of Telmisartan was
prepared using methanol as the solvent. The
solution was scanned over the wavelength range of
200400 nm UV-visible
spectrophotometer to determine the wavelength of
maximum absorbance (Amax). The identified
Amax was subsequently employed for all further
quantitative analytical estimations.

using a

Preparation of Calibration Curve for

Telmisartan

From the standard stock solution, a series of
working standard solutions of Telmisartan were
prepared using Dichloromethane as the diluent.
The absorbance of each solution was measured at
the predetermined Amax using a UV-visible
spectrophotometer. A calibration curve was
constructed by plotting absorbance against
concentration to assess linearity and to facilitate
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accurate quantitative determination of Telmisartan
in formulation and in-vitro studies.

Drug—Excipient Compatibility Studies

The compatibility between Telmisartan and the
selected excipients—PVP K30, HPMC EI15, PVP
K15, Poloxamer 188, and Tween 80—was
evaluated using Fourier Transform Infrared
(FTIR) spectroscopy. FTIR spectra of pure
Telmisartan and its physical mixtures with
individual excipients were recorded and analyzed.
The spectra were compared to identify any
significant shifts, disappearance, or formation of
new characteristic peaks, which would indicate
potential chemical interactions. The absence of
such changes confirmed the compatibility of
Telmisartan with the selected excipients.

Optimization of Telmisartan Nanocrystals
using Design of Experiments (DoE)

A systematic Design of Experiments (DoE)
approach was employed to optimise the
formulation of telmisartan nanocrystals. The
concentrations of PVP K30 (X:) and HPMC E15
(X2) were selected as independent formulation
variables, as these stabilising agents
anticipated to significantly influence the
physicochemical properties and performance of
the nanocrystal

were

formulation. A  factorial
experimental design was adopted, wherein the
selected variables were evaluated at different

concentration levels.

Table 1 Factors and levels for the optimization of nanocrystals

S.no. Name of factors Level
low High
1 Polyvinylpyrrolidone K15 2 4
(X1)
2 Hydroxypropyl methylcellulose(X2) 2 4
The dependent responses chosen for appropriate software to generate polynomial

optimisation included drug entrapment efficienc
(Y1) and drug content (Y2) Zeta potential (Y3). The
experimental data obtained from the designed

equations and response surface plots, enabling
evaluation of the individual and interactive effects
of the formulation variables on the selected

batches were statistically analysed using responses
Table 2 Response variables with units
S.no. Response Variable Unit
1 Percent drug entrapment (Y1) %
2 Drug content (Y2) %
3 Zeta potential (Y3) myv
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23] Factor 1 Factor 2 Response 1 | Response 2 | Response 3
-g Std | Run | A:PVPKI1S B:HPMC  |Drug entrpm...| Drug Content | Zeta Po(enmll
w mg mg % % mV

il 6 1 4.00 3.00 92.85 9214 246
- B 2 4.00 4.00 93.72 93.25 283
) 8 3 3.00 4.00 9418 9486 315
! 3 B 2.00 4.00 95.02 95.12 352
= 5 5 2.00 3.00 95.67 96.04 4138
! 1 6 2.00 2.00 96.24 96.78 524
il 9 7 3.00 3.00 97.58 97.45 69.3
™~ 2 8 4.00 200 91.92 95.89 331

79 3.00 2.00 96.86 9473|467

Figure 1 Effect of formulation variable on drug entrapment efficiency and drug content of Telmisartan
nanocrystal

a. Effect of X1 and X2 on Y1 The effect of X1 and X2 on Y1 is shown by Figure.
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Figure 2Effect of X1 and X2 on Y1
b. Effect of X1 and X2 on Y2 The effect of X1 and X2 on Y2 is shown by Figure
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Figure 3Effect of X1 and X2 on Y2
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The effect of X1 and X2 on Y3 is shown by Figure

Des
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Figure 4Effect of X1 and X2 on Y3

Melting point

Melting point of a drug was determined by open
capillary method.

The melting point of
pharmaceutical ingredient (API) was determined
to confirm the identity and purity of the drug. The
study was carried out using a digital melting point
apparatus. A small quantity of telmisartan powder
was filled into a capillary tube and placed in the
apparatus. The sample was heated at a controlled

telmisartan  active

and uniform rate. The temperature at which the
drug began to melt and completely melted was
carefully observed. Telmisartan exhibited a sharp
melting point. The observed melting point was in
agreement with reported literature values. This
indicated the crystalline nature of the drug. The
narrow melting range further confirmed the high
purity of telmisartan API.

Preparation of Telmisartan Nanocrystal

Telmisartan nanocrystals were prepared using the
antisolvent precipitation technique. An accurately
weighed quantity of telmisartan was dissolved in a
suitable volume of dichloromethane to form the
organic phase. The aqueous antisolvent phase was
prepared by dissolving the required amounts of
stabilisers, namely PVP K30, PVP K15, or HPMC
E15, along with surfactants Poloxamer 188 or
Tween 80, in distilled water under continuous
stirring. The organic drug solution was then added
dropwise into the aqueous phase using a syringe
under constant magnetic stirring at a speed of 1200
rpm for 5 hours. The immediate appearance of
turbidity indicated the precipitation of telmisartan
nanocrystals. The resulting nanosuspension was
further stirred to ensure complete solvent diffusion
and effective stabilisation of the nanocrystals. The
prepared  telmisartan
subsequently subjected to further characterisation
and evaluation.

nanosuspension was

Figure 5: Formulations of Nanocrystal (F1-F9)
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Characterization and Evaluation of

Telmisartan Nanocrystals

The prepared Telmisartan nanocrystals were
subjected to comprehensive physicochemical
characterization to assess their particle size,
stability, solid-state properties and dissolution
behaviour.

Particle Size

The mean particle size of the nanosuspension were
determined wusing dynamic light scattering
technique with a Malvern Zetasizer. Prior to
analysis, the samples were suitably diluted with
distilled water to avoid multiple scattering effects.
All measurements were carried out at room
temperature and the average particle size was
recorded in nanometres.

Zeta Potential

The zeta potential of the nanocrystals was
measured to evaluate the surface charge and
physical stability of the formulation. Higher
absolute values of zeta potential indicate greater
electrostatic repulsion between particles and better
stability of the nanosuspension.

Drug Content

An accurately measured volume of the
nanosuspension was diluted with methanol,
filtered and analysed using a UV-visible
spectrophotometer at the predetermined Amax of
Telmisartan. The drug content was calculated
using the standard calibration curve.

In-Vitro Drug Release Study

The in-vitro drug release study was carried out
using USP Type II (paddle) dissolution apparatus.
Phosphate buffer pH 6.8 was used as the
dissolution medium, maintained at 37 + 0.5 °C
with a paddle speed of 50 rpm. Samples were

withdrawn at predetermined time intervals, filtered
and analysed UV-visible
spectrophotometry. The cumulative percentage
drug release was calculated.

Scanning Electron Microscopy (SEM)

using

The surface morphology and shape of the
Telmisartan nanocrystals were examined using
scanning electron microscopy. Samples were
mounted on aluminium stubs, coated with a thin
layer of gold
magnifications
Drug Entrapment Efficiency

The drug entrapment efficiency was determined by

and observed at suitable

centrifuging a  measured  volume  of
nanosuspension to separate the free drug present in
the supernatant. The supernatant was analysed
using UV-visible spectrophotometry. High
entrapment  efficiency  indicates  effective
incorporation of Telmisartan within the

nanocrystal formulation.

RESULT AND DISCUSSION

Preformulation studies of Telmisartan

Organoleptic evaluation

The drug was deemed pure since its texture, look,
and other attributes met the requirements outlined
in the Indian Pharmacopoeia (IP). The IP's
description of the drug's sensory qualities also
aided in identifying the substance and
comprehending its physical characteristics. This
demonstrates that the observed -characteristics
aligned with those of Telmisartan. Table 1
provides a summary of Telmisartan’s organoleptic
properties.

Table 3 Organoleptic Evaluation of Telmisartan Drug

S. NO. Sensory characters Reported (as per IP) Observed
1 Texture Powder Powder
2 Colour White White
3 Odour Odorless Odorless
\‘ﬁ’r:'?\} INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENGES 4508 |Page
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Solubility
Telmisartan's solubility was examined in a variety
of solvents, such as water, ethanol,

Dichloromethane, and methanol. Telmisartan was
the most soluble in Dichloromethane all of these.

Overall, it was discovered that Telmisartan was
insoluble in water but soluble in organic solvents
like Dichloromethane alcohol. Table 2 displays
Telmisartan's solubility profile.

Table 4 Solubility of Telmisartan Drug in Different Solvent

Drug solvent Observation
Dichloromethane +
Telmisartan
Ethanol +
Methanol +
Water -
Melting Point Telmisar 260°C- 261-
In Indian Pharmacopoeia 2022 the reported tan 263°C 263°C

melting point of Telmisartan drug was 261-263° C.
observed Telmisartan drug melting point was
around 162°C. Hence it implies with IP standard
thus indicating the purity of the sample. The
melting point of Telmisartan drug is shown in table
5.

Table S Melting Point of Telmisartan Drug

Obser
ved

Refere
nce

Drugs

Determination of Amax of Telmisartan Drug
Telmisartan wavelength of maximum absorbance
(Amax) in Dichloromethane was determined to be
296 nm. Figure 1 displays the Telmisartan
calibration dichloromethane.
Telmisartan's absorbance and concentration were
determined to be linear.

curve in

Figure 6Determination of Amax of Telmisartan

Preparation of Standard Calibration Curve in
Dichloromethane:

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

At 296 nm, the absorbances of the standard
solutions in methanol in the range of 5-30 ng/mL
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were measured. Table 16 and Figure 1 display the
standard calibration curve that was created by

graphing absorbance (Amax) vs concentration.
Regression analysis was used to examine linearity.
Table:

6Calibration Curve of Telmisartan drug

Concentration of Telmisartan Absorbance (Amax)
Drug at
(ng/ml) 295nm

5 0.105

10 0.201

15 0.315
20 0.420
25 0.525
30 0.630

0.7

0.6

0.5

0.4

ABSORBANCE

0.2 /

0.1 L

CALIBRTION CURVE OF TELMISARTAN

y =0.0212x - 0.0042

(o} 5 10 15
CONCENTRATION

R*=0.9997 e

20 25 30 35

Figure 7Calibration Curve of Telmisartan in Dichloromethane

The linear reversion analysis was done on
Absorbance data points. The results are as follow
for standard curve Slope = 0.0212 The intercept
=0.0042

The correlation coefficient (r*) = 0.9997

The calibration curve of Telmisartan was analysed
at 295 nm in Dichloromethane

In a UV-visible spectrophotometer. The slope,
intercept, and the correlation coefficient were
found and the calibration curve was plotted and the
correlation coefficient (r*) was found to be 0.9997.

FTIR of Telmisartan

The FTIR spectrum of pure Telmisartan exhibited
characteristic peaks at ~3429 cm™ (N-H/O-H
stretching of benzimidazole and carboxylic

group), ~3059-3035 cm! (aromatic C-H
stretching),
() INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENGES
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~2959-2869 cm™! (aliphatic C-H stretching),
~1696 cm™ (C=0 stretching of carboxylic acid),
~1599-1520 cm™* (C=C and C=N stretching),
~1267-1229 cm™! (C-O stretching), and ~756-705
cm' (aromatic C-H bending). These peaks
confirmed the structural integrity of Telmisartan.
The FTIR spectra of Telmisartan with PVP K30,
Poloxamer 188, and HPMC 615 demonstrated the
presence of the same characteristic peaks with
minor shifts and broadening in the O-H/N-H
(~3429 cm ™) and C=0 (~1696 cm ') regions. Such
changes can be attributed to hydrogen bonding and
physical interactions between Telmisartan and the
polymers. Importantly, no disappearance of
characteristic drug peaks was observed, indicating
that there is no chemical incompatibility between
Telmisartan and the excipients.
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This confirms that the selected excipients are
compatible with Telmisartan and suitable for the

development
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Figure 11FTIR Spectrum of Drug + Poloxamer188

o
27 71 W WA T\
Eg mpim /| | nriEnRY
816 Vol |
3 | \ l!- |’) v
584 \ | [\ ]
= \ { [ | T \ |
e\ /4 R
\ |
g 2 \/ \/ \'*. [
\J
| W | |
E NS 2 8 =8%02 8:3 s
28 3 @ QvR28 §nm -~
g &% L g $E558 833 &%
| T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

Figure 12FTIR Spectrum of Drug + HPMC E15
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Particle size analysis of Telmisartan nanocrystals
was carried out using a Nanotrack Wave I particle
size analyser at 25-26 °C. The nanosuspensions
were diluted with deionised water and sonicated
for 1-2 min prior to analysis. Z-average particle
size and polydispersity index (PDI) were
determined in triplicate and expressed as mean +
SD. PDI was used to evaluate particle size
uniformity, with lower values indicating greater
homogeneity. Among all formulations, the
optimised batch (F7) exhibited the smallest
particle size with an acceptable PDI, indicating
improved nanosizing efficiency.
Particle Size Distribution

’_ 50

45
40
35
30
25
20
15

AL
L

0.1 1 10 100 1,000 10,000
Size(nanometers)

%Channel

Figurel3: Particle Size Distribution of Optimized
Telmisartan Nanocrystal Formulation

Zeta potential

Zeta potential of the Telmisartan nanocrystals was
determined using electrophoretic light scattering
with a Nano ZS (Malvern) instrument. Samples
were diluted with deionised water and analysed in
disposable zeta cells. Measurements were
performed in triplicate and expressed as mean +
SD. The nanocrystals exhibited a high positive
zeta potential of +69.3 mV, indicating excellent
electrostatic stability and minimal risk of particle
aggregation. The strong positive

surface charge, likely due to the presence of
cationic stabilizers, contributed to effective
electrostatic repulsion, uniform dispersion, and
enhanced formulation stability.
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Figurel4: Zeta Potential of Optimized
Telmisartan Nanocrystal Formulation (F7)
Scanning electron microscopy analysis was used
to examine the shape and surface Characteristics
of coated nanocrystal and porous membrane. At
magnification 100 X surface morphology of
formulation was examined and it illustrate the
smooth surface of nanocrystal. Shape and surface
characterization of optimized batch P6 porous
membrane and porous coated nanocrystal were
shown in figure

‘e Data
X ) Zeta Potential 9.3 mv
' Polanty Positive (Automatic)
y Mobility®25C 5.42u/5/v/cm
"g - Conductivity 589 us/cm
Stength (Rea/Acd 10/ 9.7 kv/m

Figure 15: SEM Image Of Optimized Telmisartan
Nanocrystal Formulation (F8)

Drug entrapment efficacy

Table 07 summarizes the entrapment efficiency of
Telmisartan ~ nanocrystals  prepared
formulations F1-F9. A gradual increase in

using

observed with
optimization of stabilizer concentration and

entrapment efficiency was
processing conditions. Among all formulations, F7
showed the highest entrapment efficiency,
indicating improved drug loading and stability.

Table 07 Entrapment efficiency of Telmisartan
nanocrystals
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Formulation (F1-F9) Drug Entrapment Drug content
1 F1 92.85+ 0.22 92.14+£ 042
2 F2 93.72+0.32 93.25+0.36
3 F3 94.18+0.44 94.86 = 0.40
4 F4 95.02 + 0.42 95.12+0.44
5 F5 95.67+ 047 96.04 £ 0.41
6 F6 96.24 + 0.40 96.78 £ 0.39
7 F7 97.58 £ 0.38 97.45+0.38
8 F8 91.92 +0.45 95.89+£0.42
9 F9 96.83 +£0.43 94.73 £ 0.40

Drug Entrapment

99
98
97
96

95
94
93
92
91
90
89
7%

formulations

% of drug entrapment

Drug Content

[5%9]

Figure 16Drug entrapment efficiency of telmisartan Figurel7Comparative drug content of different
telmisartan nanocrystal formulations
nanocrystal

Drug content

Drug content analysis of Telmisartan nanocrystals
(F1-F9) showed values ranging from 92.14 +
0.42% to 97.45 £ 0.38%, indicating uniform drug
loading and good formulation reproducibility. F7
exhibited the highest drug content, attributed to an
optimized drug-to-stabilizer ratio, while F1
showed the lowest, highlighting the influence of
formulation parameters on drug loading
efficiency.

In-vitro Drug Release

*‘4’:\'@ INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

The in vitro drug release of Telmisartan
nanocrystals was evaluated using a LABINDIA
DS 8000 dissolution apparatus (USP Type II,
paddle method). Six formulations (F1, F2, F3, F4,
F7, and F8) were selected based on particle size,
drug content, yield, and stability. Dissolution was
performed in 900 mL phosphate buffer (pH 6.8) at
37 £ 0.5 °C and 50 rpm using a dose equivalent to
10 mg of Telmisartan. Samples were withdrawn at
predetermined intervals, analyzed by UV-visible
spectrophotometry, and cumulative drug release
was calculated and plotted against time.
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% DRUG RELEASE

—— —a—F2 F3

In - vitro Drug Release Study of Telmisartan
Nanocrystal

0 10 20 30

TIME IN MIN
F4 —e—F7 —e—F8

40 50 60 70

Figurel8 In - vitro Drug Release Study of Telmisartan Nanocrystal

The in vitro dissolution data of F7 formulations
were fitted to various kinetic models to evaluate
the drug release mechanism. Among the studied
models, the first-order kinetic model (R? = 0.997)
showed the highest correlation coefficient,
indicating that the drug release was primarily
concentration-dependent. The Higuchi model (R?
= 0.987) also demonstrated good linearity,
suggesting that diffusion played a significant role

% drug release.

1.21x+4.3
o
o 50
X
0
0 20 40 60 80

time

Figure 19 zero order

(o)
% drug relea\‘/sﬁ).onx +0.4286

50 R?=0.987

time

Figure 21 Higuchi model

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

in the release process. The Korsmeyer—Peppas
model (R? = 0.996) supported the involvement of
a combined release mechanism, whereas the zero-
order model (R? = 0.915) showed the lowest
correlation. Based on dissolution performance and
kinetic evaluation, the F7 batch exhibited the best
performance, showing optimal drug release
behavior and the highest model fitting, and was

therefore considered the optimized formulation
y =-0.118x +2.002

log DR =0.9973
2.5
S| e,
x 15
X 1
0.5
0
0 2 4 6 8
Time
Figure 20 first order
log DR
y =0.9868x +0.1241

2 R?=0.996

%DR

0 0.5 1 1.5 2

time

Figure 22 kors -Peppas
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The in vitro dissolution data of F1 formulations
were analysed using various kinetic models to
elucidate the drug release mechanism. Among the
evaluated models, the zero-order kinetic model
exhibited the highest correlation coefficient (R* =
0.9948), indicating a nearly constant drug release
rate  independent of concentration. The
Korsmeyer—Peppas model also showed good
linearity (R* = 0.9715), suggesting a combined

release mechanism involving diffusion and

erosion  processes. The Higuchi model
demonstrated a satisfactory correlation (R? =
0.9566), confirming that diffusion contributed
significantly to the drug release behaviour. In
contrast, the first-order model showed a
comparatively lower correlation coefficient (R? =
0.9471), indicating that concentration-dependent

release was less dominant.
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Zero order R? = 0.9947 First order y =0.0045x + 2.0434
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SUMMARY AND CONCLUSION Telmisartan. Nanocrystals offer improved

Conventional oral dosage forms often suffer from
limitations such as poor solubility,
bioavailability, frequent dosing, and reduced
patient compliance. Novel drug delivery systems,
particularly nanocrystals, have gained
considerable attention due to their ability to
enhance solubility, dissolution rate, and
bioavailability of poorly water-soluble drugs like

low

therapeutic efficacy, reduced dosing frequency,
and better patient adherence, which are critical for
long-term management of hypertension.

In the present study, Telmisartan porous coated
nanocrystals were successfully developed and
optimized. Preformulation studies confirmed drug
compatibility with polymers, as evidenced by
FTIR analysis. Nanocrystals were prepared using
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the anti-solvent precipitation method and
subsequently coated with porous
membranes prepared by the solvent evaporation
technique. The porous coating enhanced drug

loading, stability, and controlled release

polymer

characteristics.
The formulated nanocrystals were evaluated for

morphology, percentage yield, entrapment
efficiency, and in vitro drug release. SEM analysis
revealed spherical nanocrystals, while the

percentage yield ranged from 62.23% to 73.32%,
with the highest yield observed for the F7
formulation. In vitro dissolution studies
demonstrated improved and controlled drug
release from the porous coated nanocrystals.
Among all formulations, F7, prepared using an
optimized combination of HPMC, PVP K15, and
Tween 80, showed superior entrapment efficiency,
controlled drug release, and formulation stability.
Thus, porous coated Telmisartan nanocrystals
represent a promising and cost-effective delivery
system for improving bioavailability, reducing
dosing frequency, enhancing patient
compliance in the management of hypertension.

and
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