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IMPROVEMENT IN CILNIDIPINE SOLUBILITY BY AMORPHOUS SOLID 
1 DISPERSION AND FORMULATION OF INTERPENETRATING POLYMER NETWORK 

MICROSPHERES FOR SUSTAINED RELEASE 

Amit Kuhikar and Shagufta Khan* 
Department of Pharmaceutics, Institute of Pharmaceutical Educattion and Research, 

Borgaon (Meghe) Wardha, Maharashtra, India 

ABSTRACT 

Cilnidipine a calcium channel blocker has poor water solubility, short half-life and show 
poor bioavailability. Therefore, in the present investigation amorphous solid dispersion of 
cilnidipine was prepared and then loaded into interpenetrating polymer network (IPN) 
microspheres to achieve sustained release. Phase solubility of cilnidipine with solutol 
gave AL type curve therefore, solid dispersion was prepared by melting method, taking 
cilnidipine: solutol 1: 1. Solubility was increased 86 folds in water (saturated solubility of. 
cilnidipine, 0.0022 mg/ml) with solid dispersion due to amorphization of drug which was 
revealed in the XRD and DSC analysis of solid dispersion. Amorphous solid dispersion 
was used to prepare IPN microspheres. IPN microspheres were prepared using chitosan 
and PVA by emulsion internal phase crosslinking. Formulation and optimization was done 
using Box-Behnken Design. The three independent variables were amount of chitosan, 
PVA and ratio of chitosan :TPP, while the dependent variables were entrapment efficiency 
and drug release in 12 h. The level of chitosan and PVA was between 50 to 100 mg per 

0 ml internal phase and ratio of chitosan: TPP was varied from 2.5 to 3. Percent 
e rapment efficiency was found to increase with the increase in the amount of chitosan 

ile it was found to decrease with the decrease in chitosan: TPP ratio. Drug release was 
o decrease with the increase in the amount of chitosan and decrease in the

of PVA. IPN microspheres prepared with chitosan,50 mg; PVA, 75 mg; and
P 2.5 in the 10 ml of the internal phase gave maximum entrapment 

( . 7± 1.5%) and 83.29± 0.9% drug release in 12 h, therefore considered 

e 1 [Jan-Mar 2019] 1
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DUAL RELEASE FLOATING PULSATILE DRUG DELIVERY SYSTEM OF ATENOLOL

FOR THE TREATMENT OF HYPERTENSION
Sonam S. Kunjekar, Dilesh J. Singhavi*

Institute of Pharmaceutical Educattion and Research, Borgaon (Meghe) Wardha,
Maharashtra, India

ABSTRACT
Hypertension shows circadian rhythm which requires release of drugs at the time of
symptoms. Blood pressure appears too elevated during night at 7 pm and early in the
morning at 4 am. Atenolol is an anti-hypertensive drug, which has narrow absorption
window. Therefore, the present study was aimed at preparing and evaluating floating
pulsatile capsules for dual release of atenolol in the stomach for effective treatment of
hypertension. The floating pulsatile capsule consists of different parts: formaldehyde
treated capsule body; untreated cap; a plug layer, containing polymer; atenolol-
containing core tablets and swellable polymer layer. The plug layer composed of
hydroxypropyl methylcellulose of two different grades (K4M and E50) and xanthan gum
alone or in combination. Developed formulations were evaluated for weight variation,
drug content, floating behaviour and in-vitro release behaviour. The results showed that
lag time of the formulations can be adjusted by composition of plug layer. Thus,
formulated floating pulsatile capsule may release first pulse of drug immediately after
administration to cover first point of symptoms and second pulse of drug may be

expected to release after a lag time to cover second point of symptoms in the early
morning for the treatment of hypeftension.

oP-o2
IMPROVEMENT IN CILNIDIPINE SOLUBILITY BY AMORPHOUS SOLID

DISPERSION AND FORMULATION OF INTERPENETRATING POLYMER NETWORK
MICROSPHERES FOR SUSTAINED RELEASE

Amit Kuhikar and Shagufta Khan*
Department of Pharmaceutics, Institute of Pharmaceutical Educattion and Research,

Borgaon (Meghe) Wardha, Maharashtra, India

7 ssue 1 [Jan-Mar 2019) Page 14

ABSTRACT
Cilnidipine a calcium channel blocker has poor water solubility, short half-life and show
poor bioavailability. Therefore, in the present investigation amorphous solid dispersion of
cilnidipine was prepared and then loaded into interpenetrating polymer network (IPN)
microspheres to achieve sustained release. Phase solubility of cilnidipine with solutol
gave AL type curve therefore, solid dispersion was prepared by melting method, taking
cilnidipine: solutol 1:1, Solubility was increased B6 folds in water (saturated solubility of
cilnidipine, O.0022 mglml) with solid dispersion due to amorphization of drug which was
revealed in the XRD and DSC analysis of solid dispersion. Amorphous solid dispersion
was used to prepare IPN microspheres. IPN microspheres were prepared using chitosan
and PVA by emulsion internal phase crosslinking. Formulation and optimization was done
using Box-Behnken Design. The three independent variables were amount of chitosan,
PVA and ratio of chitosan:TPP, while the dependent variables were entrapment efficiency
and drug release in 12 h. The level of chitosan and PVA was between 50 to 100 mg per
i0 ml internal phase and ratio of chitosan: TPP was varied from 2.5 to 3, Percent
entrapment efficiency was found to increase with the increase in the amount of chitosan
",,-i e it was found to decrease with the decrease in chitosan: TPP ratio. Drug release was
':,-C to decrease with the increase in the amount of chitosan and decrease in the

=-:*^t of PVA, IPN microspheres prepared with chitosan,5O mg; PVA,75 mg; and

-- ::-:3-: l-fPP 2.5 in the 10 ml of the internal phase gave maximum entrapment
:-::-:, '83.87+ 1,5%) and 83.29* 0.9o/o drug release in 12 h, therefore considered
__: - _-
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oP-o3
DESIGN, SYNTHESTS, CHARACTERTZATTON AND rN-VrVO EVALUATTON OF
ANTI.IN FLAM MATO RY ACTIVITY O F SU BSTITUTE D TH IAZO LOTRIAZO LES

N. A. Karandex L. G. Rathi
Department of Pharmaceutical Chemistry, Institute of Pharmaceutical Education and

Research, Borgaon (Meghe), Wardha 442OOl, lndia

ABSTRACT
-- the present work, a simple and efficient practical method for synthesis of a new
::-les of 2-{[5-(2-chlorophenyl)-4H-1,2,4-triazol-3-yl]sulfanyl]-1-(substituted phenyl)
::-anone (7ai) and 2-(2-chlorophenyl)-6-(4-substituted phenyl)-1,3-thiazolo 13,2-b)-'- V,4-triazole (Ba-l) was achieved. The structures of these new heterocyclic compounds
::=.ing both thiazole and triazole ring arrangements were supported by spectral (IR, 1H
:-: 13C NMR, Mass) and elemental (C, H, N, S) analysis. These compounds were
;:-:ened for anti-inflammatory activity by Carrageenan induced rat paw edema method.
--: results proved that many of the synthesized derivatives exhibited significant anti-
-':rmatory activities. Compound with fluoro substituents (71 and Bl) was found to be
. :- rrcantly more effective (P<0.01) anti-inflammatory agent as compared to other
., -:-esized analogues. Based on anti-inflammatory data, compound Bl was selected for
-,-:-er in-vivo study. A simple, accurate, precise, rugged and economic HPLC method
:. :-oveloped and validated for estimation of compound Bl in serum using Indomethacin

:::- internal standard. The pharmacokinetic parameters were calculated by a non-
:-*:stment approach for the serum concentration of compound (Bl) using software
' -::: (version 5.0). Cmax and Tmax for compound Bl were directly calculated by the
''.-:z'd non-compartmental analysis, Cmax, Tmax and T7/2 of compound 8l were
-. --: :c be 52.54 1tg/mL,3 h and 4.36 respectively. Area under the time curve upto 24- :=::-."lined by linear trapezoidal rule was found to be 345.26 ug.h/mL. Area under the
::--* :oncentration time curve extrapolated to infinity was found to be 424.22 Ug.h/mL
: -: -:an residence time was calculated and was found to be 7,63 h,

- ":, :)\ :.321-466X1 Yol.T lssue 1 [Jan-Mar 20191 Dage 'J 3
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PC-11
' QUALITY EVALUTION OF WATER IN WARDHA ZILLA

Snehal S. Dixitx, Manisha P. Puranik
Department of Quality Assurance, Institute of Pharmacutical Education and Research,

Wardha

ABSTRACT
Water is life and covers 70o/o of total sudace of earth. It is transparent, tasteless,
odorless and easily available. It contains number of minerals, such as Iron, Aluminium,
Copper, Manganese, Zinc, Magnesium, Barium, Calcium, Silver, Selenium, Molybdinum,
Boron, Nitrate, Sulphate, Sulphide, Fluoride, Chloride and Ammonia, which are important
for growth and development of humans. It also contains heavy metals such as Arsenic,
Mercury, Chromium, Cadmium, Lead and Nickel. The problem is that less than 1Yo of the
water on the planet is readily available for drinking or for most agriculture purposes.
Most of the water on eafth, about g7o/o, is salt water stored in the oceans; and only 3olo
is fresh water. In the present work, water samples were collected from 13 different
places of Wardha Zilla according to Government guidelines and analyzed in the
laboratory for physical parameters, bacteriological analysis, chemical analysis and heavy
metal analysis, further, proposed are some eco-friendly techniques for purification of
water such ds, Aeration, Boiling, Solar Disinfection, Sand Purification, Charcoal
Purification and Baker's Yeast. From the study, we concluded that the health of water
collected from 13 different places of Wardha Zilla was suitable for drinking purposes and
the purification techniques proposed are simple, safe, eco-friendly, and economically
cheap as compared to marketed purifiers whose reactivation cost is exorbitant.

SPER TIMES flSSN: 2321-466Xj Vol. 7 lssue 1 [Jan-Mar 2019) 4

hp
New Stamp



Department of Quality Assurance, Institute of Pharmaceutical Education and Research, 
Borgaon (Meghe), Wardha - 442001 

ABSTRACT 

This study aims with the formation and characterization of various solid-state forms of 
Daclatasvir dihydrochloride (DDL). The drug was subjected to polymorphic screening 

using different solvents to explore the possibility of existence of different solid forms and 
to investigate the factors affecting DDL polymorphic transformations. The polymorphs of 

DDL were prepared using methanol, ethanol, dimethyl formamide and dimethyl 
sulphoxide as crystallization solvents. The prepared polymorphs were characterized by 

differential scanning calorimetry (DSC), X-ray powder diffraction (XRPD), scanning 
electron microscopy (SEM), fourier transform infrared (FTIR) spectroscopy and 

measurement of aqueous solubility and melting point; the effect of temperature and 
humidity was also investigated. Polymorphs prepared from various solvents exhibited 

differences in melting point when compared with the actual procured drug. The DSC 

thermograms for bulk drug showed single endothermic peak at 273.S0oc while crystals 

recrystallized from ethanol and DMF exhibited broad endothermic peak at 97.08oc. X-ray 
diffractogram of crystals obtained from ethanol and DMF exhibited diffused peak when 

compared with bulk drug confirming the amorphous form of recrystallized polymorph. 

According to microscophic study, bulk drug exhibited spherical thin plate crystals while 
ethanolic crystals had rough surfaces of plates with irregularities in the crystals and 

crystals obtained from DMF showed aggregates of irregularly shaped particles. Thus the 

methods used for characterization enabled differentiation of DDL bulk drug and its 
prepared polymorph. 

--- ---- ______... ____ _._.c__ __________ ______ _ 
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PC-13 
CNARACTERIZATION OF POLYMORPHIC BEHAVIOUR OF DACLATASVIR 

DIHYDROCHLORIDE USING INSTRUMENTAL TECHNIQUES 
Shraddha Shrikhande�, Lalit Rathi 

SPER TIMES [ISSN: 232 t-466X] Vol. 7 Issue 1 [Jan-Mar 2019] 

5

hp
New Stamp



February 22-23, SB&R!lth Annual lnternatlon�tConference a Exnililion 
2019 SRBR! 20d 9] 

PC-17 
1;.ORMULATION AND OPTIMIZATION OF DEFLAZACORT ORAL FILMS USING 

·,
BOX BEHNKEN DESIGN 

Sunil P. Dewani, Ashish B. Budhrani*, Ritesh D. Akojwar 
Institute of Pharmaceutical Education and Research, Borgaon (Meghe), Wardha 

ABSTRACT 
e objective of the investigation was to formulate oral disintegrating films loaded with 

eflazacort (DZ) and to evaluate it under various parameters. Oral films of DZ were 
repared, as suggested Box Behnken design, using HPMC as a polymer and Sodium 

s arch glycolate (SSG), as disintegrant, in various proportions. The oral films were 
ailored using solvent casting method, and were subjected to evaluation parameters. 

ysicochemical parameters such as weight variation, folding endurance, surface pH, in­
itro disintegration and dissolution, SEM studies and accelerated stability studies were 

arried out. FTIR studies revealed that there was no drug-polymer interaction. The films 

isintegrated within 1 min and the fastest being disintegrated in 20 sec. The SEM images 
f the DZ strips revealed uniform distribution of drug in HPMC matrix, indicated by clear 

appearance. Based on all the evaluation parameters, batch containing 300 mg HPMC and 
3% SSG, had revealed optimal performance, with drug release 95.87% in 5 minutes. 
The optimized formulation was found to be stable till three months under accelerated 

onditions. Results advocated use of HP.MC as a film forming polymer for formulation of 

ast dissolving strip containing DZ. 

SPER TIMES [ISSN: 2321-466X] Vol. 7 Issue 1 [Jan-Mar 2019] Page .3 6
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t·cal Education and Research 
Department of Pharmaceutics, Institute of Pharmaceu 1 

, 

Wardha 
ABSTRACT . .  

Colon targeting is helpful for treatment of colonic diseases such as irritable bowel

syndrome, ulcerative colitis, etc. Celecoxib, an anti-inflammatory drug was us_ed as a

model drug in current investigation. The pH responsive microsph_ere formulation may

protect Celecoxib from degradation in upper GIT and thus by targeting �o the colon, may

reduce dosing frequency and provide prolonged drug release. M1crosph�res w�re 

prepared using solvent evaporation method by dispersing drug in the polymeric solution

of Eudragit S100 and Ethyl cellulose, and then pouring this mixture into 1 % span 80 and
paraffin solution to obtain the microspheres. Box-Behnken design were used for
optimization of various batches of microspheres. Microsphere were evaluated for particle
size determination, drug content, entrapment efficiency, SEM, in vitro drug release and
kinetics and accelerated stability study. Results showed that batch containing Eudragit 
S100 & Ethyl cellulose in 1: 1 ratio, indicated maximum drug release (97 .69 ± 0.037%) 
in 12hr and maximum drug entrapment efficiency (83.82%). The drug release followed 
Hixon Crowell kinetic model and indicated super-case II drug release due to erosion of 
polymer. Results suggested that pH responsive microsphere containing celecoxib is a
promising drug delivery system in the treatment of colonic diseases.

Scanned with CamScanner 

PC-23 
DESIGN, DEVELOPMENT AND EVALUATION OF pH RESPONSIVE MICROSPHERES 

CONTAINING CELECOXIB FOR COLON TARGETING BY USING BOX-BEHNKEN 
DESIGN 

Akshay D. Gayakwad* and Sunil P. Dewani 

SPER TlMES [ISSN: 2321-466X] Vol. 7 Issue 1 [Jan-Mar 2019] Page 34 7
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PC-27

, EIESTGN, DEVELOPMENT AND COMPARATTVE EVALUATTON OF MEDTCATED- ANTIDANDRUFF SHAMPOO WITH MARKETED FORMULATIONS
Pranay D. Burlex, Lalit G. Rathi

)epaftment of Quality Assurance, Institute of Pharmaceutical Education and Research,
Borgaon (M), Wardha

ABSTRACT
-: ' is an important part of human body. The problems associated with it includes hair
:s=, dandruff, thinning of hair, dullness etc. Dandruff is small white pieces of dead skin- someone's hair or fallen from someone's hair. it is apparently caused by a fungus
-r :d Malassezia restricta and Globosa malassezia. Sertaconazole nitrate is a drug used- ',ngal infections of skin. The aim of the study is to prepare and determine the
- =:rcated shampoo's inhibitory effects on dandruff causing microorganism.
:=-:aconazole nitrate shampoo was prepared and evaluated in terms of physical (clarity
.-. colour), performance (pH, o/o solid content, viscosity, dirt dispersion, cleaning,
i - -ace tension and foaming) and chemical characteristics (non-volatile alcohol soluble*:::er/ active detergent content), AII characteristics of all batches of shampoo were
'- - -ci in limit as specified in Indian standard, Stability study revealed that the
':--ulated shampoo was stable for a prolong period of time as compared to marketed
:-:Tpoo. The antifungal activity of shampoo was studied against selected fungal strain
': assezia furfur) using Sertaconazole as a positive control by cup plate diffusion

-=:'od and was found to be effective against the selected fungal species. Hence
:=-:aconazole nitrate can be used as an anti-dandruff agent apart from other fungal skin
- '=::iOnS.
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PC-40 
FORMULATION AND EVALUATION OF ENTERIC COATED EXTENDED 

RELEASE TABLET 

Kajal D. Chaudhari*, Sunil P. Dewani, Chetan D. Kundojwar 

Department of Pharmaceutics, Institute of Pharmacutical Education & Research, Wardha 

ABSTRACT 
Extended release drug formulations are intended to continuously release medication over 
a prolonged period, after a single dose. Erythromycin is a slightly soluble and weekly 
acidic drug which degrades in acidic environment of stomach and leads to therapeutic 
inefficacy. The objective of present study is to formulate and evaluate enteric-coated 
extended release Erythromycin tablets with an aim to improve the stability of the drug. 
Erythromycin has low solubility so inclusion complex with beta Cyclodextrin was 
formulated to increase solubility of erythromycin which was evaluated using FTIR, XRD 
and DSC. Preformulation study were conducted viz; bulk density, tapped density, angle 
of repose, compressibility index and Hausners' ratio. Core tablet was formulated. by 
direct compression method using HPMC K15M as an extended release polymer in 
different concentration. Formulation containing 1: 0. 75(C1) ratios was selected as 
optimized formulation, as it was capable of releasing drug up to 10hrs. Batch CE2 was 
selected as an optimized batch on the basis of lag time and in vitro release i.e 99.27%. 
The stability studies were carried out an optimized formulation (CE2) at 4± 2°C and 75± 
5% R.H. for 3months. No significant changes in drug release were obtained and hence it 
was concluded that the optimized formulation (CE2) was stable. 

SPER TIMES {ISSN: 2321 �466X] Vol. 7 Issue 1 [Jan-Mar 2019] 10
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PC-42 
�MPROVEMENT IN SOLUBILITY AND DISSOLUTION BEHAVIOUR OF A POORLY 
WATER SOLUBLE DRUG CILNIDIPINE USING SOLUPLUS BY SOLID DISPERSION 

TECHNIQUE 
Komal K. Kharabe*, Shagufta A. Khan 

Department of Pharmaceutics, Institute of Pharmaceutical Education & Research, Wardha 

Abstract 
Solid dispersion is one of the most effective approaches to improve the solubility and 
dissolution rate and hence, the bioavailability of poorly water-soluble drug. Cilnidipine is 
a calcium channel blocker use to treat hypertension. The aim of present investigation is 

o formulate solid dispersion of slightly water soluble drug (Cilnidipine) using water
soluble polymer (Soluplus). The solid dispersion is to be evaluated for the changes in
solubility and dissolution rate. Solid dispersion was prepared by solvent evaporation
method and evaluated for the solubility and dissolution behavior of the drug in solid
dispersion. Student t-test is used for comparing % drug dissolution rate and saturated
solubility of solid dispersion with pure drug. It indicates that P value is less than 0.05
that means increase in % cumulative drug release was significant. The P value of solid
dispersion with pure drug in acid buffer pH 1.2 was insignificant (0.3543) and in
phosphate buffer pH 6.8 (0.0112). The solid dispersion of Cilnidipine in the ratio 1: 1
showed 4, 3.23 and 4 fold increase in solubility in water, pH 1.2 buffer and pH 6.8 buffer
respectively. Thus, it was concluded that soluplus overcomes the dissolution rate limited
absorption problem of Cilnidipine and improves its bioavailability.

-r------------ -D�-�-------------
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PH.14

GESIC AND ANTI.INFLAMMATORY POTENCY OF FLAVONOIDS EXTRACT
FROM RICINUS COMMUNIS

Rushali c, Bhaimarex, Hemlata Joshi, Angad M. patole, Roul Jyotiranjan
Department of Pharmacology, Institute of Pharmaceutical Education and Research,

Wardha
ABSTRACT

The aim of present investigation was evaluation of analgesic and anti-inflammatory
activity of flavonoidal extracts from Ricinus communis. The Ricinus communis or castor
plant has high traditional and medicinal value for maintain the diseasefree healthy life.
The present study was conducted to evaluate the analgesic and anti-inflammatory effect
of flavonoidal extracts of Ricinus communis leaves in Albino rats. Carageenan induced
paw edema was employed to evaluate antiinflammatory activity while analgesic activity
was investigated by using hot plate method. In the selected model careggenan was used
as inflammation inducing agent. It was found that flavonoidal extract ofleaves of Ricinus
communis (100m9/kg and 150 mglkg) has significant analgesic and anti-inflammatory
activity whereas the combination drug (std + test) provides more potent results than
100m9/kg and 150 mg/kg alone. On the basis of the results of the current study, it is
concluded that the flavonoidal extracts of leaves of Ricinus communis displays
considerable potency in analgesic and anti-inflammatory action.

Page 56
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PH-31 

,,_/. COMPREHENSIVE STUDY ON PHARMACOLOGICAL EFFECTS OF GALLIC ACID 

AGAINST ALZHEIMER'S DISEASE IN ALBINO RATS 
Shital S. Meghare*, Vedant V. Pawnikar, Angad M. Patole 

Institute of Pharmaceutical Education and Research, Borgaon (Meghe), Wardha, 
Maharashtra, India 

ABSTRACT 

lz eimer's disease (AD) is defined as prehensile dementia, is a progressive, age 
e e dent neurodegenerative disorder of the cortex and hippocampus, eventually 

o cognitive impairment of the brain. Gallic acid (GA) a natural polyphenolic
d ound abundantly in grapes, different berries and wine may hold potential

' r intervention of AD due to .its ROS scavenging, anticholinesterase and lipid 
evention property.To investigate effects of GA on learning and memory in 

el o' AD. Scopolamine (0.5 mg/kg i.p.) is used to induced amnesia in young 

SPER TIMES [ISSN: 2321-466X] Vol.? Issue 1 [Jan-Mar 2019] Page 62 15
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PH-32 
�PHARMACOLOGICAL SCREENING OF POLYHERBAL FORMULATION ON 

POLYCYSTIC OVARIAN SYNDROME IN FEMALE ALBINO RATS. 
Kajal R. Wairagade*, Achal D. Ghate, Angad M. Patole, R. O. Ganjiwale 
Institute Of Pharmaceutical Education And Research Borgaon (Meghe) Wardha 

ABSTRACT 
Polycystic ovary syndrome is highly prevalent endocrine disorder. Letrozole inhibit the 
aromatase enzyme by binding to the subunit of cytochrome P450, which results in 
abnormal follicular development and polycystic ovarian syndrome. Actifem helps to 
balance the harmone profile, it is able to decrease the number of cysts and development 
of healthy follicle along with formation of corpus luteum. Body weight, biochemical 
parameters and hormonal profile were used for examination of letrozole induced PCOS in 
rats. Experimental groups consist of five groups. Except normal group all rats were once 
daily administered with letrozole lmg/kg p.o. for 21 days to induce PCOS. The standard 
group received lmg/kg p.o. of clomiphene citrate while the treatment groups were 
treated with 3.Sml/kg and 7ml/kg p.o. respectively with Actifem for 15 days after PCOS 
induction. Body weight, biochemical parameter includes lipid profile and biomarkers of 
ovarian function, i .e serum testosterone and serum estradiol were estimated on post 
induction day and at the end of the treatment i.e on 22nd and 38th day respectively. The 
administration of letrozole led to increase in body weight, abnormality in lipid and serum 
sex steroid profile. Actifem was able to exert its profitable after effect by bringing back 
parameters to normal and disappearance of ovarian cyst. Actifem showed a gainful 
outcome in letrozole induced PCOS in female rats. It decreased the obesity and reduced 
the level of serum testosterone and estradiol (hyperandrogonism) which helps to prevent 
infertility 
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ABSTRACT
Residronate sodium shows the narrow absorption window and short half life in a
gastrointestinal tract therefore has low bioavailability. Therefore in the present
investigation floating and mucoadhseion tablets were prepared of residronate sodium by
using different ratios of fenugreek gum and guar gum. Sodium bicarbonate was used as
a gas-former and microcrystalline cellulose as diluents. Tablets were characterized for
floating lag time, floating duration, swelling behavior and drug release. Results showed
With the increase in the ratio of guar gum: fenugreek gum, swelling increases and
decreases the drug release. Floating lag time decreased with by increasing concentration
of MCC, floating lag time of one minute was observed with MCC at the 25%w/w. Rapid
achievement of floating and prolonged floating and drug release was obtained for 12h
within one min.
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Preface

Neurodegenerative (ND) diseases comprise a range of conditions that primarily 
affect the neurons in the human brain. Neurons are the building blocks of our brain, 
which normally don’t reproduce or replace themselves if they get damaged. ND 
diseases include Parkinson’s disease, Alzheimer’s disease, and Huntington’s dis-
ease. The most problematic feature of ND diseases is that they are incurable and 
result in the progressive degeneration of neuron cells. The major cause of ND dis-
eases is related to genetic mutation; apart from this, protein misfolding, DNA dam-
age, apoptosis, mitochondrial dysfunction, and programmed cell death are the other 
causes of ND diseases. A number of ND disorders have been thoroughly examined, 
but successful, early diagnoses and treatment have been limited. The key reason for 
this is the blood–brain barrier that prevents the penetration of the majority of drugs 
and agents to effectively treat the disorders.

Nanobiotechnology as an emerging tool has the potential to play a pivotal role to 
improve the understanding and treatment of neurodegenerative diseases. Different 
types of nanomaterials can be implemented for diagnosis, drug delivery, and treat-
ment of neurodegenerative diseases. Engineered nanoparticles are materials with 
dimension 1–100 nm. Metal nanoparticles showcase an innovative and promising 
approach to potentially solve problems related to ND diseases. Due to their smaller 
size, nanoparticles are able to interact with biological systems at a molecular level. 
The smaller sized nanoparticles can also cross the blood–brain barrier. Hence, the 
physical, chemical, and biological properties of nanoparticles can be utilized for 
diagnosis, therapy, tissue engineering, regeneration, and drug delivery. Similarly, 
exosomes are also evolving as therapeutic nanobiomaterials for drug delivery in 
neurodegenerative diseases as they have the ability to cross the blood–brain barrier. 
Moreover, in recent years, the field of nanobiosensors is growing quickly, and with 
the help of nanotechnology, it is possible to develop higher sensitivity for nanobio-
sensors. This area of research is attracting scientists in general and medical experts 
in particular. In this book, a brief overview of the different ND diseases and 
advancements in nanobiotechnology for the treatment of ND is discussed by 
eminent contributors.
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This book is beneficial for a wide range of readers including nanotechnologists, 
biotechnologists, pharmacists, medical professionals, bioengineers, biochemists, 
and researchers who are involved in the field of research on neurodegenerative 
diseases.

Amravati, Maharashtra, India�   Mahendra Rai 
Alka Yadav 
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