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by Using Various Solid Dispersion Techniques
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\ DISPERSION TECHNIQUES

R.E. Ugandar'”, D.Maheswara Reddy?, Bhumika Chandrakar?,
Priyanka Sinha‘, G. Chandra Shekhara Rao®, Mrutyunjaya Satpathy®,
Anilkumar.V’, Sandeep Gupta®

Article History: Received: 12.12.2022 Revised: 29.01.2023 Accepted: 15.03.2023

Abstract

Carbamazepine (CBZ) is an anti-epileptic drug (BCS Class II) and is widely used in the treatment of epilepsy
and neuropathic pain. This drug is having low solubility in biological fluids, which results poor bioavailability
(BA) after oral administration. So, the aim of present work is to enhance the solubility and dissolution rate of
CBZ by using solid dispersion techniques. CBZ improves the solubility by Melting method, Solvent evaporation
method and co-grinding method of solvent dispersion technique. These methods were prepared by using PEG
6000 in different concentrations i.e,(1.01, 1:03,1:05,1:07,1:09). FTIR and DSC are used to determine any
compatibilities present in between drug and excipients. For the developed formulations evaluation parameters
like %weight variations, Hardness, Friability was performed. FTIR and DSC show that the drug was stable in
solid dispersions and there was no interaction. The In-vitro drug release for F3 formulations was found to be
80.13% in 12 hrs which was prepared by melting method. The In-vitro drug release for marketed tablet
(Tegretol) was found to be 77% in 12 hrs. The obtained best formulation shows better release than marketed
tablet i.e, (Tegretol ER). In-vitro drug release kinetics of best formulation follows the zero order and non-fickian
transport mechanism. The prepared solid dispersions were observed that increased in the saturation solubility
and dissolution rate of CBZ than that of pure drug. The present study concluded that formulation of CBZ
extended-release tablets by melting method in solid dispersion technique were is highly effective for enhancing
solubility of the drug. .

Keywords: Solubility, Carbamazepine, melting method, solvent evaporation method, co-grinding.
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The skin, the largest organ in the human body, is crucial in protecting
the body from pathogenic, chemical, thermal, and mechanical threats.
Otherwise, all of these things may have an effect on the body's
physiological status. The skin is a mirror of an individual's physical

appearance, and maintaining it perfectly is criti to the skin'
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continuous exposure to UV radiation. Cosmetics not only improve the
appearance of the skin, but they also boost the lifetime of good health
by preventing skin disorders. The skin care products nourish the skin's
health, texture, and integrity, while also hydrating and retaining skin
elasticity. Synthetic skin treatments contain ingredients that are not
always eco-friendly and are thus commercially unviable. Some prior

art skin products may contain ingredients that are potentially damaging

to the skin. The biological processes of the skin are impacted by herbal cosmetic ingredients,

which also provide the nutrients needed for healthy skin. Natural skin-care products are

hypoallergenic and rapidly absorbed by the skin's superficial layers. The development and

standardization of a herbal bath powder for skin whitening employing low-cost indigenous

technology is the main objective of the present study work. Commercially available shade-

dried turmeric, zeera powder, rice flour, green gram flour, orange peel, and other natural

powders are employed. All natural powdered ingredients were initially sieved b&sin%z@_—d
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ABSTRACT

The current work involves preparation and evaluation of self-micro emulsifying drug delivery
system of carvedilol, a nonselective beta blocker and alpha-1 blocker. Oral self-micro-
emulsifying drug delivery system of Carvedilol were prepared by studying the solubility in
different oils, surfactants and co-surfactants and formulations were prepared using mixtures of
oils, surfactants, and cosurfactants in various proportions. Based on the solubility study, the
optimized self-micro-emulsifying drug delivery system of carvedilol was prepared using Acrysol
El 135 as oil phase and tween 20 and transcutol P as surfactant and co-surfactant, respectively.
SMEDDS of Carvidilol were prepared with good self-emulsification efficiency and having
globule size in nanometric range which may be physiologically stable. The optimized
formulation consisting of Carvidilol (20mg), Capmul MCM (14.40%w/w), Tween 80 (27.20%
w/w) and Propylene glycol (54.40% w/w) exhibited faster release profiles with a rapid rate of
emulsification. The optimized SMEDDS formulation of Carvidilol showed a significant increase
in oral absorption compared to the marketed product. The exposure (Cmax and AUClast) of
developed SMEDDS was found to be comparatively higher (1.54 fold) than reference marketed
product indicating better rate and extent of absorption than reference formulation.

Keywords: Carvidilol, Formulation, Release profiles, Emulsification

INTRODUCTION

Amongst the available various dosage forms, oral delivery systems are preferred for chronic
treatment. The potent lipophilic molecules which are used in the chronic oral treatment, exhibits
low bioavailability owing to their poor aqueous solubility. Nearly 40 % of new drug candidates

16025
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ABSTRACT

The translational research is a multidisciplinary research model which includes the process of
discovering the concepts of research by using basic science and applying that knowledge with in the
clinical praxis. This model appears to be well constructed and highly systematic and it bridges the
concept of basic research and the clinical practice. This research paradigm is one of the basis for
developing translational medicine which leads to progression of evidence based medicine to solve the
public health issues. In this review, the concept of translational research along with various stages,
cancer therapeutics & prevention, the main reasons for inadequate therapeutics along with
contemporary and future perspectives were discussed. The terminal goal of translational research is to
identify the therapeutic guidelines and regimes which are highly effective with low toxicity. The
evolution of biotechnology lead to the development of indisputable chances for ameliorating the
ability to diagnose, treat and prevent the neoplasms. Preclinical investigations are undergoing for latest
developments and advancements in the molecular biology or molecular targeted therapies which lead
to the increased identification of the latest agents for treatment. For the expected quality of oncological
practice large variety of molecular tumor characteristics and their supporting models will be helpful
for allowing continuous reassessment of human malignancies at molecular level. In conclusion,
translational research can be used to improve the public health outcomes and can develop the
therapeutic and preventive strategies regarding various diseases or disorders and can provide cost
benefit health care analysis. Thus, consistent efforts in translational research stimulate the logical and
reasonable inventions in the field of multidisciplinary cancer research in future.
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ABSTRACT
Aim: To compare the efficacy among the migraine patients prescribed with flunarizine, propranolol
and petasites in the management of severity of pain and disability.
Methods: A total of 90 patients who were recruited in this study were categorized into three groups
i.e., group A, B & C where flunarizine, propranolol and petasites were prescribed respectively. The
severity of pain and disability among the three groups were assessed by using the visual analogue
scale (VAS) and migraine disability assessment test (MIDAS questionnaire) before and after the
treatment with respective drugs.
Results: Among the group-A subjects, the mean VAS score was observed to be 8.46 (£2.01) before
the treatment and was reduced to 4.43 (£1.67) with a mean score difference of 4.03 (p<0.0001%*) where
as in case of group-B subjects, the mean VAS score was observed to be 8.33(+1.93) before the
initiation of the treatment and was reduced to 5.40 (£1.65) with a mean score difference of 2.93
(p<0.0001%*) and in case of group-C subjects, the mean VAS score was observed to be 7.83 (£1.87)
before the initiation of treatment and was reduced to 5.26 (£2.01) with a mean score difference of 2.57
(p<0.0001%*). Among the group-A subjects, the mean MIDAS score was observed to be 15.67 (£5.38)
before the initiation of the treatment and was reduced to 11.0 (+4.16) with a mean score difference of
4.67 (p=0.0004*) whereas in case of group-B subjects, the mean MIDAS score was observed to be
12.07 (£3.99) before starting the treatment and was reduced to 7.9 (+2.64) with a mean score difference
0f'4.17 (p<0.0001*) and in case of group-C subjects, the mean MIDAS score was observed to be 13.77
(£5.40) before the initiation of the treatment and was reduced to 9.83 (+5.20) with a mean score
difference of 3.94 (p=0.0056%*).
Conclusion: In this study, a highest reduction of the mean VAS score and mean MIDAS score was
observed in the group-A subjects who were prescribed with flunarizine when compared to the group-
B and group-C subjects who were prescribed with propranolol and petasites respectively. It is the
responsibility of the clinical pharmacists to get involved in the pharmaceutical care of the migraine
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ABSTRACT

SEDDS (self-emulsifying drug delivery system) are of particularly relevant for the production of isotropic mixtures of oil, surfactant, co-surfactant,
and drug in order to solve their physicochemical problems. Clarithromycin (CLA), a macrolide, has a 50 percent absolute bioavailability. The goal
of this work was to create a liquid SEDDS system for CLA in order to increase solubility by increasing interfacial surface area and thereby
boosting absorption. Clarithromycin SEDDS were produced with isopropyl myristate as the oily phase, Cremophor EL, Tween 80, Brij 38 as
surfactants, and isopropyl alcohol, isobutanol, and transcutol EL as co-surfactants. Clarithromycin solubility was studied in a variety of vehicles,
including isopropyl myristate, Cremophor EL, brij 58, tween 80, isopropyl alcohol, isobutanol, and transcutol RH, with isopropyl myristate yielding
around 112.35 mg/ml. Formulations F9, which contain Brij 58 as a surfactant and transcutol RH as a co-surfactant, have a 120m minimum globule
size, a 15-20 sec self-emulsification time, and maximal drug release. The ideal composition of formulation F9 SEDDS was resolute based on the
findings of phase separation, self-emulsification, percentage iransmittance, globule size, drug release, zeta potential, resilience to dilution, cloud
point measurement, drug content, and dispersibility investigations.
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ABSTRACT

Background: Zidovudine (Azidothymidine, AZT) is widely used in the treatment of
Acquired Immuno Deficiency Syndrome (AIDS) and related conditions, either alone or
in combination with other antiviral agents to combat HIV. AZT is a Biopharmaceutical
Classification System (BCS) class Ill drug and has various disadvantages. Thus, AZT
is a potential candidate for delivery via lipid-based drug delivery system. Materials
and Methods: In the present work, solid lipid microparticles (SLMs) of Zidovudine
were developed for sustaining the drug release, to overcome or to reduce the hepatic
metabolism and to ensure optimal bioavailability. A total of sixteen formulations of
Zidovudine loaded solid lipid microparticles in two groups viz., one with tripalmitin
and another with trimyristin were prepared by emulsion-solvent evaporation method.
Results: The average particle size and entrapment efficiency of the prepared SLM varied
between 5.48 ym-10.64 ym and 46.92 % and 58.39% respectively. The release of
zidovudine from the SLM varied between 70.47% and 100% at the end of 24 hrs. 80%
of the drug release which is required for obtaining the optimal therapeutic concentration
was achieved by SLM 8. Conclusion: Formulation SLM 8 was considered best with
maximum sustainability in the drug release along with maintaining therapeutic optimum.
The formulation was found stable under stressed conditions.

Keywords: Zidovudine, Azidothymidine, AIDS, Solid lipid microparticles, Tripalmitin,
Trimyristin.

INTRODUCTION

Solid lipid particles were first presented in
the eatly 1990s as an alternative to emulsions,
liposomes, and polymeric microparticles
as a drug delivery mechanism.! Solid Lipid
Microparticles (SLMs) are solid lipid
particles that are roughly spherical and
range in size from 1 to 1000 um.? Solid lipid
microparticles have a better physicochemical
stability than other lipid-based drug carriers,
such as liposomes, and are easier to sterilize
and scale-up.” The formulation of solid
lipid microparticles (SLMs) for effective
oral administration of biological medicines
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begins with the selection of appropriate
lipid excipients with the right hydrophobicity
and lipolysis propensity.* Zidovudine
is a synthetic nucleoside analogue that
is increasingly being employed as the
cornerstone of antiretroviral therapy for
HIV infection. Zidovudine is a nucleoside
analogue that inhibits HIV  reverse
transcriptase. It is the (-)- enantiomer of
2!, 3'-dideoxy-3-thiacytidine.** Zidovudine
(Azidothymidine, AZT) is widely used
in the treatment of AIDS and similar
illnesses, either alone or in combination
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ABSTRACT

In verv recemt duys sultivariate caltbration technignes ave used to resolve mixtures of double or triple compounds with similar speciral
characteristies. In many cases, these multivariate methody for the sty of spectral data have many miove benefits like simple processing and
cheaper analysiv, Thexe methods have been very ofien applivd five guantiiotion of drags, ax BPLC methods are tedions amd comentional
spectroscopic methods were slow, expensive and complex. The work proposal describes new spectrophotometric methods for the concurrent
extimution of Pevindopril (PRN) und Losurtan (LRN) in thelr mivtares and dosage form. The stated chemometric metheds are midtivariate
techntgues including PCR and PLS. These fechniques employ the concontration statistics mafri, produced by uxing the several combinations
containing the two drugs dissolved in methanol. The absorbunce input mateis velated to the concentration was deduced by studving the
absarbanice (1 between 200350 no at | nn intervals on the zero-order spectea which does ot Feguive any extraction steps. The aceuraey values,
precivien, and fncarity ranges of the methods lave been Sested, ond aaalvsing the combinations having the studied drugs has then heen validatedd,
The results confirmed the sultability of the recommended method for the acewrate and highly precive analysis of Perindopril and Losarian in
pharmaceutical prepurations. These developed metheds were applivd exactly to the formudation mixture preparitions withowt earlier trealment.
Also, no expensive latrorafory procedure fs reguived. Moreover, the determined fechaiques are suitable for study withowt any of the excipient
fnterference.

Keywords: Chemometric assisted spectrophotometric method; Synthetic binary mixiures; Perindopril; Losartan

INTRODUCTION

Chemometrics was introduced in 1972 by SvanteWold [1]. Chemometric analysis is the tool used for exteacting data of analytical samples. In the
presence of interfering substances during the determination of mixtures including drug combinations; chemometne ols like MLR (Multiple linear
regression, PCR{Principal component regression) and PLS utilizing chromatographicispectrophotometric data can be used [2,3]. In these recem
years, the adoption of chemomelrics, especially multivariate methods, play a decisive role in the multicomponent analysis of pharmaceutical
mixtures [4-7]. The application of PCR and PLS methods for spectral data analysis are being rapidly used for instrumental methods without any
separation techniques [8,9]. Multivariate calibration by PCR/PLS have been more oflen used for simultancous UV spectrophotometric acquisition of
antibintic/multiple combination dosage forms [10,11], and B-lactam antibiotic binary mixtures [12] in pharmaceutical multicomponent formulations

(13).

Perindopril, (28)-2-{(15)-2-carhethoxy bmyl amino}-1-oxo propyl-(2s, 3as, Tas)-1-per hydro indole-2-carboxylic acid (The Merck Index Online -
Chemicals, Drugs and Biologicals, n.d) is one of the Acetyl choline esterase inhibitor [14] used in the management of hypettension and also heart
aitacks. This drug is available in Martindale; the extm pharmacopoein. Considerable literature survey depicts that the estimation procedure of drug
is not available in any official pharmacopoeia and thereby it is essential for more investigation. Few rep the ipmation of perindopril ane
Initial rate method [15], Amperometric method [16], Sﬁmlmﬁmﬂneiﬁu mfutpqd, lklﬂ] J&temmme lefan, J K Van Staden,
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ABSTRACT

In very recent days multivariate calibration techniques are used to resolve mixtures of double or triple compounds with similar spectral
characteristics. In many cases, these multivariate methods for the study of spectral data have many more benefits like simple processing and
cheaper analysis. These methods have been very often applied for quantitation of drugs, as HPLC methods are tedious and conventional
spectroscopic methods were slow, expensive and complex. The work proposal describes new spectrophotometric methods for the concurrent
estimation of Perindopril (PRN) and Losartan (LRN) in their mixiures and dosage form. The stated chemomelric methods are multivariate
techniques including PCR and PLS. These techniques employ the concentration statistics matrix, produced by using the several combinations
containing the two drugs dissolved in methanol. The absorbance input matrix related to the concentration was deduced by studying the
absorbance in between 200—-350 nm at I nm intervals on the zero-order spectra which does not require any extraction steps. The accuracy values,
precision, and linearity ranges of the methods have been tested, and analysing the combinations having the studied drugs has then been validated.
The results confirmed the suitability of the recommended method for the accurate and highly precise analysis of Perindopril and Losartan in
pharmaceutical preparations. These developed methods were applied exactly to the formulation mixture preparations without earlier treatment.
Also, no expensive laboratory procedure is required. Moreover, the determined techniques are suitable for study without any of the excipient
interference. ;

Keywords: Chemometric assisted spectrophotometric method; Synthetic binary mixtures; Perindopril; Losartan

INTRODUCTION

Chemometrics was introduced in 1972 by SvanteWold [1]. Chemometric analysis is the tool used for extracting data of analytical samples. In the
presence of interfering substances during the determination of mixtures including drug combinations; chemometric tools like MLR (Multiple linear
regression, PCR(Principal component regression) and PLS utilizing chromatographic/spectrophotometric data can be used [2,3]. In these recent
years, the adoption of chemometrics, especially multivariate methods, play a decisive role in the multicomponent analysis of pharmaceutical
mixtures [4-7]. The application of PCR and PLS methods for spectral data analysis are being rapidly used for instrumental methods without any
separation techniques [8,9]. Multivariate calibration by PCR/PLS have been more often used for simultaneous UV spectrophotometric acquisition of
antibiotic/multiple combination dosage forms [10,11], and B-lactam antibiotic binary mixtures [12] in pharmaceutical multicomponent formulations
[13].

Perindopril, (25)-2-{(1S)-2-carbethoxy butyl amino}-1-oxo propyl-(2s, 3as, 7as)-1-per hydro indole-2-carboxylic acid (The Merck Index Online -
Chemicals, Drugs and Biologicals, n.d.) is one of the Acetyl choline esterase inhibitor [14] used in the management of hypertension and also heart
attacks. This drug is available in Martindale; the extra pharmacopoeia. Considerable literature survey depicts that the estimation procedure of drug
is not available in any official pharmacopoeia and thereby it is essential for more investigation. Few reports on the estimation of perindopril are
Initial rate method [15], Amperometric method [16], Spectrophotometric method [17-19], Potentiometric method(R I Stefan, J K Van Staden,
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ABSTRACT

In very recent days multivariate calibration techniques are used to resolve mixtures of double or triple compounds with similar spectral
characteristics. In many cases, these multivariate methods for the study of spectral data have many more benefits like simple processing and
cheaper analysis. These methods have been very often applied for quantitation of drugs, as HPLC methods are tedious and conventional
spectroscopic methods were slow, expensive and complex. The work proposal describes new spectrophotometric methods for the concurrent
estimation of Perindopril (PRN) and Losartan (LRN) in their mixtures and dosage form. The stated chemometric methods are multivariate
techniques including PCR and PLS. These techniques employ the concentration statistics matrix, produced by using the several combinations
containing the two drugs dissolved in methanol. The absorbance input matrix related to the concentration was deduced by studying the
absorbance in between 200-350 nm at 1 nm intervals on the zero-order spectra which does not require any extraction steps. The accuracy values,
precision, and linearity ranges of the methods have been tested, and analysing the combinations having the studied drugs has then been validated.
The results confirmed the suitability of the recommended method for the accurate and highly precise analysis of Perindopril and Losartan in
pharmaceutical preparations. These developed methods were applied exactly to the formulation mixture preparations without earlier treatment.
Also, no expensive laboratory procedure is required. Moreover, the determined techniques are suitable for study without any of the excipient
interference.
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presence of interfering substances during the determination of mixtures including drug combinations; chemometric tools like MLR (Multiple linear
regression, PCR(Principal component regression) and PLS utilizing chromatographic/spectrophotometric data can be used [2,3]. In these recent
years, the adoption of chemometrics, especially multivariate methods, play a decisive role in the multicomponent analysis of pharmaceutical
mixtures [4-7]. The application of PCR and PLS methods for spectral data analysis are being rapidly used for instrumental methods without any
separation techniques [8,9]. Multivariate calibration by PCR/PLS have been more often used for simultaneous UV spectrophotometric acquisition of
antibiotic/multiple combination dosage forms [10,11], and B-lactam antibiotic binary mixtures [12] in pharmaceutical multicomponent formulations
[13].
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Chemicals, Drugs and Biologicals, n.d.) is one of the Acetyl choline esterase inhibitor [14] used in the management of hypertension and also heart
attacks. This drug is available in Martindale; the extra pharmacopoeia. Considerable literature survey depicts that the estimation procedure of drug
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ABSTRACT: Green nanoparticle synthesis using biological systems, particularly plant extracts is a growing subject in
nanotechnology. Leaves extract of Syringodium isoetifolium was used to successfully show the environmentally friendly
manufacture of zinc oxide nanoparticles (ZnO NPs) and zinc nitrate were used as precursor in this study. The
nanoparticles were examined using X-Ray Diffraction (XRD), Energy-Dispersive X-ray analysis (EDX), UV spectroscopy
(UV-VIS), Scanning Electron Microscopy (SEM), and Fourier Transform Infrared Spectroscopy (FT-IR). The absorption
peak in 223 nm range was discovered via UV-Vis spectroscopy. XRD and FTIR verified the involvement of Syringodium
isoetifolium bioactive substances in the steadiness of zinc oxide nanoparticles. SEM and EDX investigation indicated an
agglomerated asymmetrical, hexagonal morphology and presence of O, Zn, C and K. Elemental mapping study of
produced ZnO NPs revealed 60% zinc distribution, 26% oxygen distribution, and 13% carbon distribution. The
produced ZnO NPs had a mean particle size of 26 nm was determined using dynamic light scattering (DLS)
measurements. Additionally, an in vitro assay was used to assess the ZnO NPs' cytotoxic effects on the HepG2 cell line.
The ZnO NPs had a strong cytotoxic effect on the HepG2 cancer cell line, as shown by the results of the MTT assay. ZnO
NPs exhibited excellent antimicrobial potencies against four different bacterial via pour plate method, and their zone of
inhibition values were calculated.

KEYWORDS: Zinc oxide nanoparticles, Syringodium isoetifolium, Green synthesis, Characterization, MTT assay,
Cytotoxicity potential

1. INTRODUCTION

Nanotechnology has risen to eminence in technological progressions due to their tunable
physicochemical characteristics like melting point, electrical and thermal conductivity, wettability, catalytic
activity, and light absorption and scattering which result in enhanced performance than bulk equivalents.
Nanoparticle synthesis is a potential area of nanobiotechnology research plays vital role to control the shape,
size, and composition of nanoparticles, as each of these parameters plays a key role in deciding various
applications [1]. Nanotechnology, as a new research area that encompasses a wide range of nanoscale
technologies is playing a progressively significant part in the development of innovative methods for
producing new products [2]. Herbal medications are becoming increasingly popular among the general public,
with these "natural medicines" being seen as milder as and safer than their synthetic equivalents, with less
side effects and adverse drug responses. Clinical evidence to support the use of herbal medicines as a
treatment for a wide range of ailments. In addition to the foregoing, there are concerns about the deprived or
indeterminate bioavailability of active phytochemical ingredients, with herbal medicine’s in vitro shown
potential not necessarily translating to beneficial in vivo therapeutic uses. Novel medication delivery
technologies have the potential to overcome natural medicine’s constraints.

By applying nanostructures and nanophases to diverse branches of study, nanotechnology is proven to bridge
the gap between biological and physical sciences [3]. Researchers exhibited inordinate interest in using
aqueous plant extract and microorganisms to synthesize metal and metal oxide NPs because they are
environmentally friendly, stable, therapeutically adaptive, biocompatible and cost-effective. Natural
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ABSTRACT: Green nanoparticle synthesis using biological systems, particularly plant extracts is a growing subject in
nanotechnology. Leaves extract of Syringodium isoetifolium was used to successfully show the environmentally friendly
manufacture of zinc oxide nanoparticles (ZnO NPs) and zinc nitrate were used as precursor in this study. The
nanoparticles were examined using X-Ray Diffraction (XRD), Energy-Dispersive X-ray analysis (EDX), UV spectroscopy
(UV-VIS), Scanning Electron Microscopy (SEM), and Fourier Transform Infrared Spectroscopy (FI-IR). The absorption
peak in 223 nm range was discovered via UV-Vis spectroscopy. XRD and FTIR verified the involvement of Syringodiuim
isoetifolium bioactive substances in the steadiness of zinc oxide nanoparticles. SEM and EDX investigation indicated an
agglomerated asymmetrical, hexagonal morphology and presence of O, Zn, C and K. Elemental mapping study of
produced ZnO NPs revealed 60% zinc distribution, 26% oxygen distribution, and 13% carbon distribution. The
produced ZnO NPs had a mean particle size of 26 nm was determined using dynamic light scattering (DLS)
measurements. Additionally, an in vitro assay was used to assess the ZnO NPs' cytotoxic effects on the HepG2 cell line.
The ZnO NPs had a strong cytotoxic effect on the HepG2 cancer cell line, as shown by the results of the MTT assay. ZnO
NPs exhibited excellent antimicrobial potencies against four different bacterial via pour plate method, and their zone of
inhibition values were calculated.

KEYWORDS: Zinc oxide nanoparticles, Syringodium isoetifolium, Green synthesis, Characterization, MIT assay,
Cytotoxicity potential

1. INTRODUCTION

Nanotechnology has risen to eminence in technological progressions due to their tunable
physicochemical characteristics like melting point, electrical and thermal conductivity, wettability, catalytic
activity, and light absorption and scattering which result in enhanced performance than bulk equivalents.
Nanoparticle synthesis is a potential area of nanobiotechnology research plays vital role to control the shape,
size, and composition of nanoparticles, as each of these parameters plays a key role in deciding various
applications [1]. Nanotechnology, as a new research area that encompasses a wide range of nanoscale
technologies is playing a progressively significant part in the development of innovative methods for
producing new products [2]. Herbal medications are becoming increasingly popular among the general public,
with these "natural medicines" being seen as milder as and safer than their synthetic equivalents, with less
side effects and adverse drug responses. Clinical evidence to support the use of herbal medicines as a
treatment for a wide range of ailments. In addition to the foregoing, there are concerns about the deprived or
indeterminate bioavailability of active phytochemical ingredients, with herbal medicine’s in vitro shown
potential not necessarily translating to beneficial in vivo therapeutic uses. Novel medication delivery
technologies have the potential to overcome natural medicine’s constraints.

By applying nanostructures and nanophases to diverse branches of study, nanotechnology is proven to bridge
the gap between biological and physical sciences [3]. Researchers exhibited inordinate interest in using
aqueous plant extract and microorganisms to synthesize metal and metal oxide NPs because they are

environmentally friendly, stable, therapeutically adaptive, biocomiitible ng cost-effective. Natural
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manufacture of zinc oxide nanoparticles (ZnO NPs) and zinc nitrate were used as precursor in this study. The
nanoparticles were examined using X-Ray Diffraction (XRD), Energy-Dispersive X-ray analysis (EDX), UV spectroscopy
(UV-VIS), Scanning Electron Microscopy (SEM), and Fourier Transform Infrared Spectroscopy (FT-IR). The absorption
peak in 223 nm range was discovered via UV-Vis spectroscopy. XRD and FTIR verified the involvement of Syringodium
isoetifolium bioactive substances in the steadiness of zinc oxide nanoparticles. SEM and EDX investigation indicated an
agglomerated asymmetrical, hexagonal morphology and presence of O, Zn, C and K. Elemental mapping study of
produced ZnO NPs revealed 60% zinc distribution, 26% oxygen distribution, and 13% carbon distribution. The
produced ZnO NPs had a mean particle size of 26 nm was determined using dynamic light scattering (DLS)
measurements. Additionally, an in vitro assay was used to assess the ZnO NPs' cytotoxic effects on the HepG2 cell line.
The ZnO NPs had a strong cytotoxic effect on the HepG2 cancer cell line, as shown by the results of the MTT assay. ZnO
NPs exhibited excellent antimicrobial potencies against four different bacterial via pour plate method, and their zone of
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1. INTRODUCTION

Nanotechnology has risen to eminence in technological progressions due to their tunable
physicochemical characteristics like melting point, electrical and thermal conductivity, wettability, catalytic
activity, and light absorption and scattering which result in enhanced performance than bulk equivalents.
Nanoparticle synthesis is a potential area of nanobiotechnology research plays vital role to control the shape,
size, and composition of nanoparticles, as each of these parameters plays a key role in deciding various
applications [1]. Nanotechnology, as a new research area that encompasses a wide range of nanoscale
technologies is playing a progressively significant part in the development of innovative methods for
producing new products [2]. Herbal medications are becoming increasingly popular among the general public,
with these "natural medicines" being seen as milder as and safer than their synthetic equivalents, with less
side effects and adverse drug responses. Clinical evidence to support the use of herbal medicines as a
treatment for a wide range of ailments. In addition to the foregoing, there are concerns about the deprived or
indeterminate bioavailability of active phytochemical ingredients, with herbal medicine’s in vitro shown
potential not necessarily translating to beneficial in wivo therapeutic uses. Novel medication delivery
technologies have the potential to overcome natural medicine’s constraints.

By applying nanostructures and nanophases to diverse branches of study, nanotechnology is proven to bridge
the gap between biological and physical sciences [3]. Researchers exhibited inordinate interest in using
aqueous plant extract and microorganisms to synthesize metal and metal oxide NPs because they are
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Tecoma gaudichaudi is a tropical flowering plant in the Bignoniaceae family that is used
to treat diabetes. The aim of this research was to evaluate antioxidant, anti-inflammatory, and
antibacterial properties. Tecoma gaudichaudi ethanolic extract had considerable antioxidant
activity. Antioxidant activity was measured using the DPPH assay, the radical scavenging
method, and the superoxide assay. Antibacterial activity and antifungal activity were performed
by cup plate method by using Ciprofloxacin as standard for antibacterial and antifungal
activity. Ethanolic extract of Tecomo gaudichaudi shows significant antibacterial effect against
S. Aureus, B. Subtilis, P. vulgaris and E. coli using ciprofloxacin (50ug/ml) as standard. Three
alternative methods were used to calculate ICs, values for antioxidant activity. The ICsy values
for T. gaudichaudi (21 g/ml) and ascorbic acid (12 g/ml) were obtained using the DPPH
technique. For anti-inflammatory studies the extracts show remarkable zone of inhibition
ranging from 58.97 to 72.35 ug/ml respectively compared to standard indomethacin. Steroids,
saponins, flavonoids, triterpenes, and phenols are found in preliminary phytochemical
investigation. In conclusion, ethanolic extract of Tecomo gaudichaudi shows significant
antioxidant, anti-inflammatory and antibacterial properties.

Keywords: DPPH, Hydroxy radical scavenging, Antibacterial, Anti-inflammatory, Tecoma
gaudichaudi

INTRODUCTION MATERIALS AND METHODS

Tecoma gaudichaudi DC (Bignoniaceae)
is a synonym of Tecoma castanifolia, fast-
growing shrub commonly found in India. The
leaves are 8-15 cm long, flowers are golden
yellow, borne in large terminal pinnacle. It is
annual flowering plant that is used to heal a
variety of diseases.'? Literature survey reveals
T. gaudichaudi posess various bioactive
compounds such as flavonoids, alkaloids,
steroids, saponins®. T. gaudichaudi has been
used to treat diabetes, indigestion, infertility
and erectile dysfunction®. The present study
aims at Pharmacognostical, Phytochemical
screening and to evaluate antioxidant, anti-
inflammatory, antibacterial activities for
Tecomo gaudichaudi.

Collection of plant materials

The whole plant (aerial parts and roots) of
Tecoma gaudichaudi was harvested in the
month of September and washed thoroughly
with water then dried, grinded to get coarse
powder. The plant was authenticated by Prof.
M. Venkaiah, Taxonomist, with voucher
specimen no AV/TG/2016/2 as Tecoma
Gaudichaudi DC. The ethanolic extract is taken
and concentrated through maceration process
and stored in airtight container.

Preliminary phytochemical screening

The extracts were dissolved in specific
reagents through standard procedure’ and
analysed for presence of phytochemicals(”7 such
as steroids, triterpenes, saponins, flavonoids,
phenols and iridoids.
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Tecoma gaudichaudi is a tropical flowering plant in the Bignoniaceae family that is used
to treat diabetes. The aim of this research was to evaluate antioxidant, anti-inflammatory, and
antibacterial properties. Tecoma gaudichaudi ethanolic extract had considerable antioxidant
activity. Antioxidant activity was measured using the DPPH assay, the radical scavenging
method, and the superoxide assay. Antibacterial activity and antifungal activity were performed
by cup plate method by using Ciprofloxacin as standard for antibacterial and antifungal
activity. Ethanolic extract of Tecomo gaudichaudi shows significant antibacterial effect against
S. Aureus, B. Subtilis, P. vulgaris and E. coli using ciprofloxacin (50ug/ml) as standard. Three
alternative methods were used to calculate ICsy values for antioxidant activity. The ICsy values
for T. gaudichaudi (21 g/ml) and ascorbic acid (12 g/ml) were obtained using the DPPH
technique. For anti-inflammatory studies the extracts show remarkable zone of inhibition
ranging from 58.97 to 72.35 ug/ml respectively compared to standard indomethacin. Steroids,
saponins, flavonoids, triterpenes, and phenols are found in preliminary phytochemical
investigation. In conclusion, ethanolic extract of Tecomo gaudichaudi shows significant
antioxidant, anti-inflammatory and antibacterial properties.
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INTRODUCTION

Tecoma gaudichaudi DC (Bignoniaceae)
is a synonym of Tecoma castanifolia, fast-
growing shrub commonly found in India. The
leaves are 8-15 cm long, flowers are golden
yellow, borne in large terminal pinnacle. It is
annual flowering plant that is used to heal a
variety of diseases.'” Literature survey reveals
T. gaudichaudi posess various bioactive
compounds such as flavonoids, alkaloids,
steroids, saponins’. T. gaudichaudi has been
used to treat diabetes, indigestion, infertility
and erectile dysfunction’. The present study
aims at Pharmacognostical, Phytochemical
screening and to evaluate antioxidant, anti-
inflammatory, antibacterial activities for
Tecomo gaudichaudi.

MATERIALS AND METHODS

Collection of plant materials

The whole plant (aerial parts and roots) of
Tecoma gaudichaudi was harvested in the
month of September and washed thoroughly
with water then dried, grinded to get coarse
powder. The plant was authenticated by Prof.
M. Venkaiah, Taxonomist, with voucher
specimen no AV/TG/2016/2 as Tecoma
Gaudichaudi DC. The ethanolic extract is taken
and concentrated through maceration process
and stored in airtight container.

Preliminary phytochemical screening

The extracts were dissolved in specific
reagents through standard procedure’ and
analysed for presence of phytochemicals®’ such
as steroids, triterpenes, saponins, flavonoids,
phenols and iridoids.

or. M.D. ANA RAJU,

Received in 3/2/2022 & Accepted in 6/4/2022 Principal M Pharm Ph '
: v e .

3IET SCHOOL OF PHARMACY,
§H.-16, Chaitanya Knowledge City
RAJAHMUNDRY-533 296: (X»

*Corresponding author: Veeramaneni Alekhya, E-mail: alekhya.veramaneni@gmail.com



International Journal of Biological Macromolecules 241 {20235 124582

Contents lists available at ScienceDirsct

International Journal of Biological Macromolecules

journal homepage: wwaw.slsevier.enmilacatefijbiomac

Review )

o Chank o
| wojsatun

Biomedical applications of nanomaterials in the advancement of nucleic
acid therapy: Mechanistic challenges, delivery strategies, and
therapeutic applications

Krishna Yadav“, Kantrol Kumar Sahu P Sucheta®, S. Princely Ebenezer Gnanakani 4
Pavani Sure®, R. Vijayalakshmi {, V.D. Sundar®, Versha Sharma", Ruchita Antil’, Megha Jha",
Sunita Minz', Anindya Bagchi *, Madhulika Pradhan "

® Ruipur Istinte of Phormaceutical Education and Research, Sarona, Raipwr, Chhattisgarh 492010, India

" Fastitnte af Pharmacentical Research, GIA University, Mathura, Ditar Pradesh 281406, India

* Schoal of Medical and Allied Sciences, K. R. Mangrlam University, Gurugram, Haryana 122103, India

4 Department of Pharmacentical Biotechnology, Vikas Institute of Pharmacentical Sciences, Rajahmundry 533102, India

* Department of Pharmaceueics, Vignar Tnstinute of Pharmaceutical Sciences, Hyderahad, Telangana, India

' Department of Pharmacentical Analysis, GIET School of Pharmacy, Chaitanya Knowledge City, Rojahmundry, AP 533206, India

¥ Department of Pharmaceutical Techralogy, GIET School of Pharmacy, Chaitanya Enowledge City, Rajahmundry, AP 533296, India

% Department of Biotechnology, Schnol of Biolngical Sciences, Dr. Harisingh Gour Cengral University, Sagar, M.P. 470003, India

! Addenbraokes Hospital, Cambridge University Hospitals NHS Foundation Trust, England, United Kingdom of Grear Britain and Northern Ireland
| Departrment of Pharmacy, Indira Gandhi National Tribal University, Amarkantak, M.P., 484887, India

¥ Yumor Initiation & Maintenance Program, Sanford Burnhem Prebys Medical Discovery Instirute, 1090 North Torrey Pines Road La Jolla, CA 92037, USA
| Gracious Collsge of Pharmacy, Abhanpur, Chhattisparh 493661, India

ARTICLE INFO ABSTRACT

Keywords:! In the past few decades, substantial advancement has been made in nucleic acid (NA)-based therapies. Promising

Gene ' treatments include mHNA, siRNA, miRNA, and anti-sense DNA for treating varlous clinleal disorders by modi-

{r::::;lf-‘i:;;tiicmr fying the expression of DNA or RNA. However, thelr effectiveness is limiled due lo their concentrated negative

Kikfiomaboiikl charge, instability, large size, and host barrlers, which make widespread applicavuon difficult. The effective

RNA delivery of these medicines requires safe vectors that are efficient & seleetive while having non-pathogenic

DNA qualities; thus, nanomaterials have become an attractive option with promising possibliities despite some po-
tentlal sethacks, Nanomatetials possess ideal characteristics, allowing them to be tuned into functional bio-entity
capable of targeted delivery. In this review, current breakthroughs in the non-viral strategy of delivering NAs are
discussed with the goal of overcaming challenges that would otherwise be experlenced by therapeutices. It offers
insight into a wide varicty of existing NA-based therapeutie modalities and techniques. In addition to this, it
provides a rationale for the use of non-viral veetors and a variety of nanomaterials to accomplish efficient gene
therapy. Further, [t discusses the potentlal for blomedical application of nanomaterials-based gene therapy in
various condlidons, such as cancer therapy, tissue engineering, neurological disorders, and Infections.

1. Introduction

With the advent of cutting-edge biomedical technology, significant
strides have been made in the prevention, diagnosis, and treatment of
fatal diseases and conditions, including genetic anomalies {1.2]. How-
ever, not all diseases can be treated with pharmacological drugs, bi-
ologics, or peptide-based therapies. Typical pharmaceutical methods are

ineffective against many genetic ilinesses that manifest at birth or later
in life [3]. As new therapeutic techniques become available, treatment
plans have a better chance of eliminating the root causes as well as the
symptoms [4,5].

NA therapy is one of the powerful processes of changing the genetic
material of mutated cells to treat or improve patients’ health []. The
therapy delivers therapeutic NA and regulatory elements into the
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Nt charge, instability, large size, and host barriers, which make widespread application difficult. The effective

RNA delivery of these medicines requires safe vectors that are efficient & selective while having non-pathogenic

DNA qualities; thus, nanomaterials have become an attractive option with promising possibilities despite some po-
tential setbacks. Nanomaterials possess ideal characteristics, allowing them to be tuned into functional bio-entity
capable of targeted delivery. In this review, current breakthroughs in the non-viral strategy of delivering NAs are
discussed with the goal of overcoming challenges that would otherwise be experienced by therapeutics. It offers
insight into a wide variety of existing NA-based therapeutic modalities and techniques. In addition to this, it
provides a rationale for the use of non-viral vectors and a variety of nanomaterials to accomplish efficient gene
therapy. Further, it discusses the potential for biomedical application of nanomaterials-based gene therapy in
various conditions, such as cancer therapy, tissue engineering, neurological disorders, and infections.

Non-viral vector

1. Introduction ineffective against many genetic illnesses that manifest at birth or later

in life [3]. As new therapeutic techniques become available, treatment

With the advent of cutting-edge biomedical technology, significant
strides have been made in the prevention, diagnosis, and treatment of
fatal diseases and conditions, including genetic anomalies [1,2]. How-
ever, not all diseases can be treated with pharmacological drugs, bi-
ologics, or peptide-based therapies. Typical pharmaceutical methods are

plans have a better chance of eliminating the root causes as well as the
symptoms [4,5].

NA therapy is one of the powerful processes of changing the genetic
material of mutated cells to treat or improve patients’ health [6]. The
therapy delivers therapeutic NA and regulatory elements into the
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ABSTRACT

Objective: The principal objective of this study is to develop and validate a simple, precise,
accurate and economically beneficial stability indicating RP-HPLC method for simultaneous

estimation of sofosbuvir and velpatasvir in a bulk and tablet dosage form.

Methods: The present method was developed on a waters HPLC system using YMC HPLC
Column (150 x 4.6 mm; Sum particle size) by eluting with a mobile phase composition of (50:50
v/v) mixture of phosphate buffer and acetonitrile (ACN) and the pH was adjusted to 3 by using
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