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PRONIOSOMES: A VERSATILE DRUG DELIVERY SYSTEM

Padma Sree V., Praveen Sivadasu® and Padmalatha Katamaneni
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ABSTRACT
Article Received on :
21 Much 2020 In recent hmes nanotechnology 15 considered a technology that could
Revised on 09 Apal 2020, revolutionize the field of life sciences mecluding drug dehivery. Further,

Accepted an 29 April 2020 . . a :
DOL 1020959 wpr 2020517493 one of the recent advancements w the field of nanotechnology is
proniosomes. Proniosomes are a dry fornmlanon of water-soluble

carmier particles that are coated with surfactant and can be measured
*Corresponding Author

out as needed and dehydrated to fornm niosomal dispersion inmediately
Dr. Praveen Sivadasa : S I '

Viava Institute of before use on buef agitation m hot aqueous media within uunutes
Phannaceutical Science for Prevesicular systems, such as proniosomes overcome the problems of
Women, Embkepadu.
Vijayawada -521108
Knshna distct Andhra
Pradesh. Indis,

Sk Gt Gt and mosomes are particulate and face stability related problems. Tlus

vesicular systemss such as ageregation. fusion, and leakage of drugs
and provide additional convemence m tansportation, distmbution

storage. and dosmg Conventional vesicular systems such as liposomes

new emerging concept has demonstrated the potential in mnproving the oral bioavailability,
targeting drugs to the specific site and also penmeation of drugs across the stratum comeum
It prolongs the exastence of the dmg in systemic circulation and reduces the toxicity. Tlus
review provides mformation regarding the formulaton and evaluation of promiosomes

ncludmg morphology, particle size, drug release, and then advantages over the niosomes
KEYWORDS: Proniosomes; Niosomes: Permeation; Vesicular systems; Skin

INTRODUCTION

Novel drug delivery systems have been delivered through various routes of administration. to
attamn the targeted and controlled drig delivery. Drug encapsulation in the vesicles will help
to prolong the drug duration m systemic circulation and decreases the toxicity by selective
uptake. Based on this techmique, vesicular drug delivery systems such as liposomes,

niosomes, and promosomes have been developed. Liposomes are colloidal, vesicular
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structures that are organized in one or several concentric phospholipidic bilayers with an
aqueous core inside which encloses a wide variety of substances and dmgs"! However,
liposomes have limited success in terms of oral delivery and suffer from physicochemical
stability problems such as sedimentation, aggregation, fusion, phospholipids hydrolysis,
andior oxidation. Further, to overcome the above-mentioned limitations in the early 'R0s
niosomes have been developed as an altemative to liposomes as drug carriers and drug-
targeting agents ** Niosomes can be considered as a potential alternative to liposomes as
dmg camiers with greater chemical stability, entrapment efficiency of both hydrophobic and
hydrophilic drugs, and less toxic due to their non-ionic nature! They overcome the
disadvantages associated with liposomes such as phospholipids purity, difficulty mn
stenlization, and high cost " However, niosomes possess some disadvantages like leakage.

fusion, aggregation, and sedimentation which can be overcome by formulating
proniosomes !’

Apart from that Proniosomes were studied as altematives to liposomes and other carrier
systems for entrapping both hydrophobic and hydrophilic drugs. The additional advantages
with proniosomes are low toxicity owing to non-ionic nature. 1o requirement of special
precautions and conditions for formulation and preparations. Besides. the method of
formulation for both small and large scale batches can be done without usmg undesirable
solvents. However, stability is the main concem in the advancement of any formulation and
even promosomes have advantages as drug camers, such as cost productivity, chemically
stability in comparison to liposomes and niosomes.”™ All these advantages of dry niosomes
often termed as promosomes have made them a promising mdustrial product. In the current

review, an attempt has been made to understand the formulation and evaluation aspects of
proniosomes

Merits™

1. Both the non-tomc surfactants and phospholipids m proniosomes can act as penetration
enhancers and help n the diffusion of the drug.

2. Proniosomes have higher advantages such as additional convenience of dosing, storage,
transportation, and distribution,

3. They avoid the problems associated with either the aqueous noisome dispersion, such as

problems of physical stability, aggregation. fusion, and leakage.
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ORAL DISPERSIBLE TABLETS: AN OVERVIEW

K. Prasanthi’, B. Hemalatha'* and K. Padmalatha’
'Department of Pharmaceutics, Vijaya Institute of Pharmaceutical Sciences for Women,
Vijayawada

*Department of Pharmacology, Vijaya Institute of Pharmaceutical Sciences for

Women. Vijayawada

A
Arficle Reberwdon ABSTRACT
06May 2020, Oral route is presently the gold standard m the pharmacet itical mdustry
Revised on 26 May 2020, : saft ost economical and mos!
Accepted on 16 Jume 2020 where it is regarded as the safest, most €
DOF’ 1020859 mippr0207- 15863 convenien! method of drug delivery resulting 1 highest patient
v
' in novel drug delivery (NDDS) aims (o

= compliance. Recent advances
enhance safety and efficacy of dmg molecule by formulating a

*Corresponding Author
Prof. B. Hemalatha convenient dosage form for ease of administration and to achieve
Depatment of better patient comphance. One such approach is orodispersible tablets
i Ybars (ODTs). ODTs are a sohd unit dosage form. which disinfegrates or
Instituic of Pharmacentical : : :
j dissolves rapidly in the mouth without the general requirement [or
Sciences for Women. .

Visyawada. -/ swallowing, the chewing and water. Yet. dysphasia is the mosl
. common disadvantage of conventional tablets. To overcome such
problems, certain mnovative drug delivery systems, like 'Orodispersible Tablets' (ODT) have

been developed. The aim of this article is to review the requirements, advantages, limitations,

challenges in formulation, various technologies for preparation of ODTs, Evaluation fests of

ODTs

1. INTRODUCTION
For most therapeutic agents used to produce systenuc effects, the oral route still represents

the preferred way of administration owing to is several advantages and high patient
complhiance compared to many other routes. Orodispersible tablets are also called as orally
disintegrating tablets, mouth-dissolving tablets, rapid dissolving tablets, fast-dismtegrating
tablets, fast-dissolving tablets. Recently, European Pharmacopoeia has used the term
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orodispersible tablets. This may be defined as uncoated tablets intended 1o be placed m the

mouth where they disperse readily wathin 3 mun before swallowing

Despite of tremendous advanceinents in drug delivery, the oral route remamns the perfcc!_
route for the adwministration of therapeutic agents because of low cost of thempy, ease of
admmistration, accurate dosage, self-medication. pam avoidance. versatility, leading to high
levels of patient compliance. Tablets and capsules are the most popular dosage forms. But
one important drawback of such dosage fonns is ‘Dysphasia’ or dafficulty swallowing.
This is seen to afflict nearly 35% of the general population. This disarder is also associated
with a nmmber of conditions like:

1. Parkinsonism

2 Mohon sickness

3. Unconsciousness

4. Elderly patients

Children

6. Mentally disabled persons

Unavailatlity of water

L

~d

The oral route remams the perfect route for the administration of therapeutic agents because
the low cost of therapy, manufacturing and ease of admimstraton lead to high levels of
patient compliance. Many patients have difficulty swallowmg tablets and bard gelatin
capsules and consequently do not take medications as prescnibed. It is estimated that 50% of
the population s affected by this problem. which results m a high mcidence of
noncomphance and weffective therapy. The demand for solid dosage fonms that can be
dissolved and suspended m waler. chewed. or rapidly dissolved in the mouth 1s particularly
strong in the pediammc and genamcmarkets, with further application to other patients who
prefer the convemence of a readily admuustered dosage fonm.

The oral route of admuustration 1s considered as the most widely accepted route because of
its convenience of sell aduumstration, compactness and easy manufactunng. When put in the
mouth. these dosage forms disintegrate mstantly to release the drug. which dissolves or
disperses 1 the sahiva Ihuuﬁa.medrugmygﬁnhsuhnd&mhmm
oesophagus or from other sections of gastromtestinal tract as the saliva travels down. In such
cases, bicavailabulity 1s sigmificantly greater than that observed from conventional tablet
dosage form.
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A brief review on bubble baby disease
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ABSTRACT

Bubble baby disease is scientifically kuown as Adenosine deamiuase - Severe combined
immunodeficiency disease (ADA-SCIDS) which is a rarely occurmng disease predommantly
in infants (one in a lakh population). The disease is imtiated by a complete deficiency of the
immune system where the mfants cannot tolerate even minor infections or allerzies. Further,
it 1s mamly caused due to the mutation in the gene IL2RG located on the X chromosome of
the parents. To date. there is no particular test to diagnosis this disease, and delay m
diagnosing this disease may lead to the death of a particular mfant. Furthermore, n recent
times researchers are concentrating on developing a test method to diagnose the disease
rapidly. The treatment options melude bone mamow transplantation, gene therapy, and
pharmacotherapy (Calcarea phosp tablets) with reckeweg freatment (natural mmumty
booster drops). Though therapies very effective m unproving the health of mfants they
possess few drawbacks like keeping the babies i sterile and isolated conditions which are
done by placing the baby m a bubble made up of plastic. This short communication will
cover abont the disease and treatment options available in the present scenaro

Keywords: Bubble baby disease; Immunodeficiency; X chromosome: IL2RGgene: Infants

INTRODUCTION

Severe combmed immunodeficiency (SCID) 15 a
group of genetic diseases causing profound
developmental and fimenonal smpairment of T
cells, affecting cellular and Inmoral mumumimes.
Under this classification when an mfant i1s unable
10 synthesize adenosine whicli decreases levels of

T&B Ivmphocytes leading to a complete shutdown
of the immuime system and makmg the baby live m
a bubble made of plastic 1s termed as bubble baby
disease as shown in Fig 1 "Further, among the
vanons genes that cause this disorder T1.-2 receptor
gamma chan gene (IL2RG) winch accounted for
more than 19% of total 45 cases prior and pest T-
cell receptor excision crcle (TREC) m the TISA

Address for Correspondence: Mr. Yaradesi Naveen. Asst Professor, Dept of Pharmacy Practice.
Vijaya Institute of Pharmaceutical Sciences for Women, Emkepadu, Vijayawada, Andhia
Pradesh -521108; E-mail: naveennaga7789@gmail.com
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sod 2 maror case facaor for bubble haby dsease. ©
ek, safformg Swven thas dssase will be overy
cmodvs ave R mid micnoss hke 2 couxuon
ol regeorm mitchoes o

SIGNS AND SYMPTOMS

Svopoms  mxinde msbes domhoea  rooETemt
=focaoss, and Efficuly 2 weaght, =
mdor growh: dehay Orsmmsmes that woald casse
=M » modrese Shesses m beabby people may
drere And wme of Be miecnons cbserved ane
vt (e or daper iash). chickennox, measles
Berpes v (cobd sores). e mfecnoes. mommgins
(tam mitchees) of peeamonn that do mot
mpmd =il » soadked medcal Tomems
Tizldren wish SCID may also become mfeced with
ERss (Cvimepsiovyus) Som bressamilt  other
e oo (o coople S maws o
daclrepey) fom vacomabon o fom common
oolds (vywses or bactera) from sblmss or
sroundmy cisiden wish heslthy mmmmme sysems
e caz v nd of those mfscacss ©

CAUSES

Babbie baby decase = 2 revesuve sty deosder
where = =iy il acgEs w0 neosuve genes
{aboerma! acac) fom oach prent The paxese wieh
o= aocmal pene amd oo recosane peme Wil xS
= 3 oy S Srwre srecoewes withomt showmg
=v sveptoms. The chanes for a chidd 1o become a
cammey of the dsmse 5 0% if only cee parest has
the ane tecessve meme The sk for two carner
paremss 0 both pess the abbered oeme and bve @
sHecwd dald 1 2P weh cach presmmxcy. The
sk % have a celd wio 5 @ carner Bie the parens
s 3% weh ewd presancy  The dunce for 2
chid © mosrve sormal gemes froem both preas
25 The r=k = S cane for omies and feemles
Father T-xsave Bpoatve semal Giler
O -acgerve (T-B-NK-3 thae ocowrs e Toells
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(evtokines) needed 10 develop and survive i ll‘:e
bt;d\' The most common cause of ‘IjB'_'}"iv
SCID. 5 X-linked recessive SCID (X-SCID)
caused by an altered [L2RG geve found on the X
chromosome which s the mam cause [or ‘h‘f
ocomrence of babble beby disease. The II2RG

gene codes for the protem gamma subunit (1) of

e oytokine receptors for mperieukim (TL-12. IL-4,
L3 -9 IL-15. and [L-21 The f receptor is
defictive 1o boys with X-SCID and canmot send
smals from the growth fctors needed to make
fmchomal T cells and NK cells The B cells in
these patients are also non-functiosal without help
from T cells™

pLaGNosis”

A sequence of tests helps m the dngnoss of bubble
baby dicease m chuldren Most of these are blood
tests. Here's a bnef explapation of these screening
techmaues.

Complete Blood Comnt The clusters of whie
blood celks are the mam piflars 0 mamimning the
mmanaty of m individsal  Further, thss complete
blood comt will reveal the toml mumber of
hymphocytes present m the body. Infants or kids
suffermg Som thes disease will have a low count of
thes white blood cells and they o extrenely
vulnerable 1o miechions. even the mnld ones

T cell. B cell and NK cell count: These cells are
also part of the hmwan powme system which will

be absent for the mbots suffermg from bubble
baby dscase

Immaneglobulin levels (IgG. IgM, IgA, IgE)
These are amibodies produced by the body to fight
kmﬂm.ﬁcﬁ:}dmmmu:m
dsease will be low on the comw of these
mabodses.

Specific genetic testing: This s mother effective
w3y of screcamg for bubble baby disease becamse
mhﬂumfmmarewmmmm
dmesse

Amm“‘Ml&yYume
tuhl-i"pnmot‘.kmmdﬁurdh&ﬁmmpn
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ARTICLE INFO ABSTRACT

Key words: Objective: The objective of the presemt mvestigation was to unprove dissolution
Atorvastatin calcmm, and hoavalability of practically msoluble hpid lowering drug Atorvastatm calt:_um
Liquisolid compacts asd  using liquisolid technique Method: Liqusolid compacts were prepared by using
Dissolution rate

vanons camiers and a mathematical mode! for calculating lbempnndqmnmgs of
powder md ligud ingredent to produce an acceptably flow and a compressible
admixture. Micro crystallme cellulose. Lactose monohydrate, Hydroxy propyl
methyl cellulose, Dicalcom phosphate | Silicon dioxide, Crosscammellulose were
employed as camer, costing material and super disimtegrant respectively. The
prepared Liquisolid compacts were evaluated for ther micromentic properties and
drug-excipient mieractions by FTIR. The Liquisolid tablets were prepared and
evalusted for thewr tableting properties Results: The liqusolid systems showed
acceptable micromentic properties. the FTIR studies states that there 1s no chemmical
inferachon between the drug and the excipients. The tubleting properties of the
bquisolid compacts were within the accepled lumts. The release mte of
Atorvastatm caleinm was logher when compared to the marketed Alorvastatn
caloun. Conclusion: In the present research work. the potential of hqusohd
systems to enhance the dissolunon properties of Atorvastatin caloium was
wvestigated. In case of Atorvastatin caleim liquisolid tablets thereby revealing
eohanced disolmtion mie than marketed tablets. Thus the objective of

mcorporating  Alonvastatin calciom mto liquisohd system fo aclieve faster
dissoluton rates was met with sucvess

INTRODUCTION Challenge for poorly soluble dmgs is 10

enhance to  dissolution mte, becmuse the

The oml route of admmmstration s
preferred route for drug admmmstraton because
of its lugh patent comphance and drug
development. the problem associated with oral
route was plasma dmg concentration may nol
be reached The solubility of drig s the major
concem. i 15 the mnjor factor to achieve
desired concentraton of drug m systemic
crrenlstion. Most of the liydrophobic drugs are
shightly soluble dmgs, for such dmgs
dissolution 15 the rate hmitmg step. The major

therapeutic dose of the drug substance depends
upon noavailability which m tum depends on
the solublity and dissolution rate' Various
techniques have been emploved i order to
forumdate drug delivery system which enhances
the dissolution 1ate  were Iyophibization,
nucroencapsulation, solid dispersion. inclusion.
co precipitabion, of drug solution or liquid
drugs into soft o hard gelatn capsules. all the
above techmques having ligh production cost
and technology demanding’ By using the

77197

© Joumal of Global Trends in Phamaceutical Sciences




Katyani Devi et o, J. Global

liquisolid techuology, a uid may wausfer 1
s free-flowwg readily compressible &
ly dry powder by suvple physicd
blendmg with vanious excipients like camer
and coating material Liquisold techmque
the most promising & new fechmque for
improving dissolution among the vanous novel
techmques. It promotes the dissolution rale of
water insoluble drugs to a greater extent & also
euhances the drg flow property’. In the
liqmsohd system drug 1s already exist m
solution form in liquid vehicle and it 15 carned
by the powder matenals. Then the wethng
properties increased due to increased surface
area of dmg available for dissolution’
Atorvastatm calemm s a synthetic lipd
Jowening drug Now days it is being lghly
used for cardiovascular disease,
hypercholesterolenua and many other diseases.
Atorvastatin 15 an ihibitor of 3- hydroxy-3-
methvlglutaryl-coenzyme-A-(HMG-CoA)
reductase. It 15 used to lower cholesterol and
mnglycende levels m the blood According 1o
biopharmaceutical classification system (BCS).
the Atorvastatin calemun having poor solubility
and high permeability and the dissolution
properties can be improved by application of
liqusolid techmique. In the present work.
liquisolid tablets of Atorvastatin calcmm were
formulated with different carner matenals and
evalnated for their Precompression and post
compression parameters. Fially the w-vitro
dissolution mate compared with the marketed
Atorvastatin calenm tablets.
MATERIALS:
Atorvastatin calemm Purchased from Yamow
Chem Products, Mumbm, Micro crystalline
cellulose, D1 caleum Phosplate, Lactose,
HPMC and Crosscarmellulose sodimun were
obtained from S.D Fine Chem. Ltd, Mumba
and all the other chemicals were used as
Analyncal grade
METHODS:
Determination of Jmax: An accurately
weighed 10 mg of Atorvastatin calcimm was
transferred m a 100ml volumetric flask. To
flask phosphate buffer was added i small
propartion so as to dissolve Atorvastatin
calcium. The volume was made up to 100 ml
with phosphate buffer pH 68 to get 4
concentration of 100 pg/ml 20 jig/ml solution
of Atorvastatin caleum  was prepared o

Tremds Pharm Sci, 2020; 11 (

2); TT9T - 806

dilution The resulting solution was scauned m
UV-Vis spectrophotometer Lrom $400-200 mn
to determme theimax

Calibration Curve: 100 wg ol
calcium gansferred wto 100 mi
flask and makeup the final volume with pH 6 8
phosphate buffer. From this stick solution
different concentration § — 40 jig'ml was made
up with pH 6.8 phosphate buffer From each
concentration sample was taken & the
absorption was measured at 242 mn by using
UV spectrophotometer by unsmmg pH 6.3
phosphate buffer as o blank. The graph was
plotted by takmng concentration on X-axis and
absorption on Y-ax1s

Drug Excipients Compalibility Studies:
Compatibility study was performed by the KBr
pellet method using the Fourer transform
infraredspectrophotometer A baselme
comection was made using dried potassmum
bromide, and then the spectra of Atorvastalin
calcium, camer and coating matenals were
obtamed®.

Solubility Analysis: Saturated solution were
prepared by adding excess amount of
Atorvastatin calemm to appropriate solvents
like propylene glycol, Tween-80, Tween-40
and Span-80, then shakmg on orbital shaker for
48hrs at 25 rpm under constant vibmtions. The
soluhon were filtered through 0.45mucron
filter, diluted swtably and analyzed by UV-
visible spectrophotometer at 242 nm’
Determination of Flowable Liquid-Retention
Potential (@-value): The admixture contaming
nonvolatile solvent and camer or coating
matenal were mixed using motor and pestle. In
constant weight of nonvolatile solvent (Tween-
40), mcreasing camer or coaling matenal
(MccC, HPMC. DCP, Lactose and collodial
sihicon dioxide) was mcorporated and on each
addition. an mgle of repose was determined
The flowable lup_:id retenfion potentional (0-
value) of each hquid/powder admuxture was
calculated using the followmg equation®.

O value = weight of liquid/weight of solid
Determination of Liquid Load Factors (LF)
&Carrier and Coating ratio(R Value); The
maximum - amount  of hqud  load on
carmier’coating matenal, termed “load factor”
(LF). Appropriate amounts carrier and coating
matenials used to procedure an acceptable

Atorvastatin
volumnetnc
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Formulation, Phytochemical, Physical, Biological Evaluation of Polyherbal
Vanishing Cream, and Facewash
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ABSTRACT:
The present study aims ot formulanon of polyherbal vamshing cream and face wash, detemunation of toml
flavonoid content of herbs used. evaluation of fonnulations for various physical parameters followed by
antibacterial and antifungal activities. The problems of premature agemp. damage due to irmadiation, loss of
prementation. moistre, notrishment. and acne can be solved by supplementation of health benefits provided by
selected multiple herbs in the formmulations. The use of polyherbal vanishng cream and face wash promotes skin
health and beauty. The selected nive herbs m vanishing cream and eleven berbs in face wash formulations
contain good amount of flavonouds capable of protecting skm agamst damage. The total flavonoid content of
lerbs used was detenuned, followed by evaluaton of vanous physical parameters such as pH. viscosity.
spreadability and cowpared with marketed formulations, Further. the formulations were tested against g.ram
positive Saurens, gram negative Ecol, and fingus Calbicans which are common associates of acne and
cosmetic applisnces. The results indicated that both the fomulations displayed better antibacterial and antifingal
activinies than marketed formulations. Therefore, they can be tested further for their performance and quality
contro) parmimeters

KEYWORDS: Polyherbal vanishing cream, facewash. skm problems

INTRODUCTION:

Skin, the largest buman organ is the first line of defense
for external exposwe fo UV radiations. dust.
environmental bactena. fimgi erc, which cause ageing
and other mfections, Skin has been reported to reflect the
general mner-health status and agmg [1]

UV exposure 15 known 1o negatively affect immune
system functions, cause erythema, changes in skin

Received on 17042020  Modified on 08.05.2020 elasticity, stictwre (roughness, scalmg. volume. and
Accepled ou2505.2020  CAmdV Publicatons Allnght smserved  wrinkles), trans epidermal water loss. and skin cancers
Reg J Phatma, Dasage Forms and Tech 2000, 12i3); 130149, The adverse effects of ultraviolet radiation on the ;hm

DOL: 1059380975 4577.2020.0004.5

are cansed by excessive generation of reaclive oxygen
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species [2]. Prevention is the best and most effective way
to work agamst sk aging effecs [34] The best
prevention strategy against the barmful action of free
radicals 18 o balmeed numtional diet containing nch
at-oxidanve  flavonoids [S] Aeve vilgarts is an
extremely common disorder of skin which mcludes
follicular hyper proliferation, increased sebum secretion
and colonization of organism. Actie 15 not ifectious
disease, genenally caused by various factors such as
environmental pollution. lamful chemicals, bactena,
fungi and treated by different wechanisms such as
controlling the sebum production. use of minibiotics
against bacteria and fungi that are responsible and
sometimes  anti-inflammatory agems (6], Natural or
synthetic sponges used in daily hygiene and in removing
make-up act as reservoms and velucles in the
transmission of bactenal species such as Staplvlococeis
epidenniidis, Staphylococens aurens and Escherichia colt
[7]. Some strains of £ colj ure pathogemic, which means
that they can canse infection that lends 1o illnesses, such
as dimrhea. unnary tract imfections, respimtory illness,
and puevmonia [8]. 5. amens is the most dangerous of
many common staphvlococeal bactena species. These
grun-posinve, sphere-shaped (Coceal) bacteria often
cause skin nfechions but can also couse puemmonia,
heart valve infections, and bone mfections [9], Candida
albicans, a type of yeast fungus found 1n moist areas of
huran body such as month, skin and genitals. Yeast
uifections on the skin are called cutaneous candidiasis
which may result due to lack of hygiene, excessive
sweating. and use of larsh facial products, rough
serubbing, and facial tissue irtanion. The skin rash due
1o candidiasis leads to itchmg, vleers, dry skin patches,
burning. and punples [10]. Facial skin 1s delicate, regular
use of ordinary soaps can cause loss of moisture i the
sk, A low ff moisturizer that disperses mio the skt 1s
called ns a vanishing cream [11], The cream acts a5 n
moisturizer, anti-bacteral, anti-fungal agent, and faimess
expert, removes agemg signs, and provides required
tutrients to the skin. A face wash is a mild cleanser that
does the vital job of cleansing the skin. prevents acne.
anti-wrinkle, aticancer, iakes germ free, smooth, fresh,
mioisturizes the hormy loyer without catising any
farshness to the skin, aid niakes 1 look younger [12],

Frequently rescarched antioxidants such as flavonoids,
have been referred ns agents capable of promotiug skin
health mnd beauty The wse of favonoids mn cosmetic
fommulation provides both medicial and  cosmetic
benefits [13] They have been reported to possess potent
anti-oxidant properties and bave been widely used in the
skin care mdustry either as topically applied agents or
oral supplements in an attempt 1o prolong yourhful ski

e Several thousand molecules haviog 2
polypherol or flavonoid struchure have beeu :du{nﬁed 0
plants being generally involved in defense against v
radiation. UN-induced skin inflanunation, oxidative

stress, DNA dmnage, and rsk of sk cancers o1
aggression by pathogens [14). These  polyphenolic
compounds or flavonoids  have  proven 10 mprove
i microcireultion. protection of the blood vessels
(18] hibit the synthesis of melani [16], mhibit the
release  of iuflamumatory  mediator - histamime [17],
reduce ervitiems, imhibit the platelet aggregation (18]
auid thus produce beawtifying effects on the skin surfice
The contribution of the traditional preparations, which
are norally polyherbal. 15 micreasing day by day
becatise of the general tpression that these products are
safe wilh multiple applications: while the sngle-
molecule based modem drugs vsed i allopathic system
cant couse severe pdverse effects [19], Topical polyherbal
formulations, contaming flavonokds are used against
acne, skin tan, and other skin problems due o their anti-
merobial, anti-inflammatory and aati-oxidant activities
Sk the organ of beanty has been an mferesting
research fields but also a comnpon field of interest for
humans throughout the years, from ancent thues 1o
nowadays. With tlus view the medicinal plants for the
study were sclected based on liersture review. The
current research has been phimed to caryowt i virro
fvonoid content of the selected plant  species,
formulate, and evalunie the polyherbal vanishing cream
and face wash for pharmacentical parameters followed
by antibacterial and annfungal sctvines

MATERIALS AND METHODS:

The plant waterials were collected collected b the month
of December dunng afteroon from local gounds of
Prasadimpadu and - Eoikepadu,  Vijaya Instittte of
Pharmnceutical  Sciences for  Women, Enikepadu.
coordinates 16°3245"N 80°34°12°E of Vijayawada rural
region, Knshon disiict. Andhe Pradesh. India. Dy p
Satyn Narayana Raju, Plant Taxonomist, Departmient of
Botary md  Microbiology,  Acharyn  Nogarjuna
Univenity, Guntur, Andhra Pradesh, Indin. identified
and authenticated tie plant specimens namely jungle
peranmun frora coceinea, negundo  Virer  nigiindo,
knlegh Andrographis panteulata, pomegranate Pusiica
granatum,  bryopbylhen  Milleria  pimmara, - pongan
Kalanchoe pimata, lemon grass Cymbopogon flexiiosus
and knchuar Bauhinea vartégare (Figure 10-8b). The
plant materials sandal wood. honey. seeds of mustar,
green gran, fruits of myrobalan, amla, sl Jemon, were
purchased from the local market. The liquorice root
powder, caphor oil, lemon grass oil, and xanthan gim
were collected from the department of Pharmacognosy,
Vigaya Institute of Pllarmnceutical Sciences for Women,
Entkepadu. Vipavawada, Marketed formulations useq
were Hinalayn kesar, alfalfa fice cream and Patanjali
neewm, st facewash. The collected plant matenals ysed
in the formulntion of vmishing crenm are jungle
geranium (Figure 1a and 1b). kalnchoe (Fignre 20 and
2b), and bryophylum (Figure 3n and 3h), The collected
plat maternals used in the formulation of face wash e
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PoRn Abacavir and lamuivudine are well-established nucleoside reverse-
Revised on 29 April 2020, . :

.l\t:lﬂqjmm 1;;:;-;:;; transenptase mlibitors avalable as a once-dmly FDC. Hepatic

DOL 1020959 wippe21206.- 16318 fonction should be momtored closely m HIVHBV co-mfected patients

who discontmue lamivudine-containing  products as severe acute

*Correspending Anthor exacerbanons of HBV have been reported. This s a different types of
M. Bala Krishna methods by usimg for the determmation of abacavir and lamivudine
Vijaya Instinte of accurately it shows the smple mpid, accurate. precise, and
- : teproducible vahidated for the different analvtical methods was
‘omen, Enikepadu,
X imog developed for the determmation of abacavir and lamivudine i bulk

e’ and tablet dosage forms. An analytical technique is a method that is
used to determune the concentration of a chemical compound or chemical element There are
a wide variety of techmques used for analysis. from simple weighing (gravimeinic analysis) to
titrations (titrimetric) to very advanced techniques using highly specialized mstrumentations.
The most common techniques used m analytical methods are himmetry, potentiometry and

voltammetry, spectroscopy, chromatography.

KEYWORDS: abacavir and lamivudine, nucleoside reverse-transcriptase mhibitors,
limmetry, potennometry, spectroscopy and chromatography

INTRODUCTION

Abacavir

A sulfate salt form of abacavir, a nucleoside reverse transcriptase inhibitor analog of
guanosiie. This agent decreases HIV viral loads. retards or prevents the damage to the
immune system, and reduces the risk of developing AIDS. "'/ HIV infection is usually treated

wwwae Vol 9, Issue 6, 2020, et o Bl

CIPA,_
YIJAYA INSTIT T4

ENKEPADY VIJAYAWADA 521 *ng




hrishua of al World Journal of Pharmacy and Pharmaceutical Sciences

with satwetroviral therapy regunens, which consist of three or more different drugs used i
combuation Typical antwetrovirals used in these regimens mchide NRTIs, noo-NRTls
protease whibitors, and mtegrase strand inhibitors ¥ Abacavir makes an 1deal addition to
these types of combmation therapies because of s dosing flexibility. It can be admumstered
either once or twice a day to maich the dosing pattem of other drugs and can also be
adoumistered as fablets that contam other antiretroviral drugs such as lamivodine and
adovadime. allowwng for a reduction in pill count. Abacavir is generally well tolerated. and
common side effects mchide nausea. headache, and diarrhea ' The patients experience a
hypersensitivity reaction (HSR) within the first 6 weeks of treatment. Symptoms of an HSR
incinde at least two of the following: fever, rash. cough, gastromtestmal symptoms, dyspnea,

and fatigue ¥
“NH
<’N‘- I "“'-..N
HO - =
X N~ TNH.
Fig: 1: Structure of abacavir,
Lamivudine

A synthetic mucleoside aalogne with actmity agminst hepatitis B virus (HBV) and HIV
Inhacellularly, lamivadme s phosphorylated 10 s active  metabolites, lumivudine
mnphosphate (L-TP) and lamvudine monophosphate (L-MP), In HIV, L-TP mhibits HIV-]
tevense ranseoplase (RT) via DNA clunn tenmmanion after mearporation of the nicleoside
analogue to virml DNA In HBV, wcorporstion of L-MP into virsl DNA by HBV
polymerase results i DNA clinin termination. L-TP s a weak mhibitor of mammalian DNA
polymennses alpha and beta. and mitochondnal DNA polymerase ! Lamivudine may be
wicluded as part of post- exposure prevention i those who have been potentially exposed 1o
HIV Common side effects mnclude nausea, diarthen, headaches, feeling tired, and cough
Senous side effects melude liver disease, lactic acidosis. and worsenng hepatitis B among

those already mfected
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ABSTRACT

Periodontitis 1s an wflammatory disease charactenized by progressive
destruction of periodontal soft and hard plaque tissues leading to
pemmanent toath loss. The meidence of these diseases can be reduced
by mechamical plaque removal or scaling and mot planning (SRP)
along with systemic and locally delivered antimicrobial agents or
statins. Ja-sin gels are the dmug delivery systems that are m solution
form before adimnistration m the body, but once admimistered in to the
body nndergoes gelation in-sitv to forn gel Mechamisms mvolved m
in-sine gel formation are solvent exchange, UV-iradiation. 1onic cross-
linkage. pH change. and temperature modulation. Polymers exhibit sol-
gel phase transibon and thus tngger drig release m response to

extemal stunuli. The polymers used must be biocompatible, adhere

properly to mucus, and exhibit pseudo plastic behavior. The main advantages of this route of

dmg admmustration 1s that 1t can deliver the active agents directly to the site of action at

bactericidal concentration and it can facilitate prolong drug delivery

KEYWORDS: [n sin gel. Periodontitis, Thermo-sensitive modulation, pH change and

Statins

INTRODUCTION

Periodontitis (PD) 5 an mmumo-mflammatory disease of tooth stupporting tissues (the

gingiva, bone and periodontal ligament). which resulls in progressive destruction of

surrounding soft and hard tissues with eventual tooth mobility and exfohation. PD starts as an
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milanmmatory reachon confined to the mngival tissue (gngivitis), but when left untreated i
spreads 1o peniodontal hgament, cementuin and supportmg alveolar boue. resulting i pocket
formation whach provides a favourable environment for the growth of pathogenic anaerobic
microorgansms. Chronic penodontifis pumarily affects adults, but aggressive penodontitis
may mtermittently occur 1 children. Penoceutics. involves the delivery of a night therapeutic

012
agent via systemic and local means as an adjunct to mechanical therapy

Normal tooth Periodantitis STAGES OF GUM DISEASE AND POCKET DESTHS

(I

!
e 3

(a) (b)
Fig.1: a) Signs of Gum Disease/Periodontitis b) Stages of Periodontitis.

Classification of Periocentics

Based on the application

1) Personally applied (in patient home self-care)

a  Subgingival non-sustamed drug delivery: Home oral wmgation jet tips, Traditional jet tips,
Oral imgation (water pick). Soft cone rubber tips (pick pocket),

b. Sustamed subgingival drug delivery

2) Professionaily applied (in dental office)

a4 Nonsustamned subgingival drug delivery - Professional pocket irngation

b, Sustaned subgmgval drug delivery !

Drugs used for the treatment of PD

I Antmicrobial agents or  Auntibiotics:  Tetracycline, Minocycline, Doxyeyelue,
Chlorhexidne.  Clanthromyem,  Clindsmyein,  Ciprofloxacin, Ampicilln,
Fluoroquinolones (Ciprofloxacin), Erythromycin, Azithromycin, Metronidazole ')

2. The plesotropic effects of statins have been evaluated to assess their potential benefit in
the treannent of vanous mflammatory and immune-mediated diseases mcluding
periodontins 71
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Abstract

Bilayer tablet is new era for the successful development of controlled release formulation along with various features
to provide a way of successful drug delivery system. Controlled release dosage forms have been extensively used to
inprove therapy with several important drugs. Use of bilayer tabletisa very different aspect for anti-inflammatory and

analgesic. Bilayer tablet is suitable for sequential release of two drugs in combination, separate two incompatible
substances and also for sustained release tablet in which one Layer isimmediate release as initial dose and second layer
is maintenance dose. Bilayer tablet is improved beneficial technology to overcame the shortcoming of the single layered
tablet This article provides an overview of the bilayer tablet technology, highlighting the main benefits of this type of
oral dosage forms while providing a description of current challenges and advances toward improving manufacturing

practices and product quality.

Keywords: Bilayer tablet; Sustained release; Immediate release; Incompatible

1. Introduction

Over the past 30 years greater attention has been focused on development of sustained or controlled release drug
delivery systems. The development of combination of two or more active pharmaceutical ingredients (API) in a single
dosage form has increased in the pharmaceutical industry, promoting patient convenience and compliance [1]. Bilayer
tablet is new era for the successful development of controlled release lormulation along with various features to provide
a way of successful drug delivery system. Bilayer tablet is suitable for sequential release of two drugs in combination,
separate wo incompatible substances and also for sustained release tablet in which one layer is immediate release as

initial dose and second layer is maintenance dose |2].

* Corvesponding author
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Figure 1 Bilayer tablet [14)

Need of bilayer tablets

L Controliing the delivery rate of single or two different active pharmaceutical ingredients.

2 Tomodify the surface area available for API by swellable/erodible barriers for modified release.
3. To separate mcompatible Active pharmaceutical ingredient (APIs) from each ather

4 Tocontrol the release of API from one layer by utilizing the functional property of the other layer
5. For the administration of fixed dose combinations of different APts.

Advantages
- Cost is subordinate compared to all other oral dosage form.
Maximum chemical and microbial stability over all oral dosage form

Offensive odor and bitter taste can be masked by coating technique.
Flexible Concept.

They olfer greatest dose accuracy and least content variability.
Easy to swallowing with least tendency for hang up

Suitable for large scale production

= AU e Ll P e

Disadvantages
1. Some drugs resist compression into dense compacts due to low density character.

2. Bitter tasting drugs or drugs that are sensitive to oxygen may require coating.

3. Difficult to swallow in case of children and unconscious patients
4. Drugs with poor wetting, slow dissolution properties may be difficult to formulate

Ideal characteristics of bilayer tablets

L 1t should be free from defects like chips, cracks, discoloration and contamination.

2. It should have sufficient strength during its production, packaging. shipping and dispensing.
3. It should have the chemical and physical stability overtime.

4. It releases the agents in a predictable and reproducible manner

5. It must have a chemical stability and shelf-life.

2. Challenges in bilayer tablet manufacturing
Conceptually, bilayer tablets can be seen as two single-laver tablets compressed intoone. In Practice,
manufacturing challenges [3].

there are some

Delamination: Tablet falls apart when the two halves of the tablet do not bond completely.

Cross-Contamination: When the granulation of the first lyer intermingles with the granulation of the second layer
results cross contamination occurs. Proper dust collection goes a long way toward preventing cross contamination,

Production yields: To prevent cross contamination, dust collection is required which leads to losses. Thus, bilayer
tablets have lower yields than single layer tablets.

Cost: Bilayer tableting is more expensive than single layer tableting for several reasons. First, the tablet press costs
maore, Second, the press generally runs more slowly in bilayer mode. Third, development of two compatible granulations
Is must, which means more time spent on formulation development, amalysis and validation [4].

3. Types of bilayer tablet press

3.1. Single sided tablet press

The simplest design is a single sided press with bath chambers of the doublet feeder separated from each other Each
chamber is gravity or forced fed with different power, producing the two individual layers of tablets. When die passes
under the feeder, it is first loaded with the first layer powder followed by the second layer powder. Then the entire
tablet is compressed in one or two steps [5]
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ABSTRACT

The bquisolid (LS) techmique is a novel approach for delivery of drugs thuough the oral route. This lechnuque 15

suilable for poorly sofuble or water msoluble drugs, highty pameable drugs (BCS Class 1T drugs) and also for
umnediate o sustained release Dbrumlations. The design of liquisolid systewss are mainly intended for

mmwmwm,mmmuwmmmum
Mﬁqwmswiﬁmofﬁmmmjdhﬁﬁmnabnmﬂmﬂ

KEYWORDS: Bioavailability, Wettability, Carvicr and Sustained Release.

INTRODUCTION

Solubility is one of the important parameters 1o achive
desired concentration of dmug i systemic circulation for
pharmacological respouse to be shown. Poorly water
soluble drugs will be mherently released at a slow rate
owmg to their limited dwsolution rate within the
gastoutestuml tract (GIT) contents. One chiallenge for
poarly water soluble drugs is 1o enhance the rate of
dissolution. Various techniques have been emploved fo
formulate oral drug delivery system that would enhmce
the dissoltion profile!”  Solid dispersions,
micromization. use of mesoporous silica camers, ball
milling technique, wse of complexing agenis, crystal
engneering. solubilization by surfictants and liguisolid
(LS) technique developed. These techniques take
advantage of the increased dissolution rate resulting from
the addition of a solubilizing sgent, particle size
reduction o the drig being i an already dissolved or
amorphous state.

LS technique has been identified as a

techmque fo i the dissehiton rate of poorly water
solble drigs * When properly formulated. LS powder
blends. possess  acceptable  flowability  and
compressibility properties, They are prepared by simple
blending with selected powder excipients referred to as

-m. : .gj- Pﬂk- colil

the camers and the coating materials. This technique was
successfully applied for low dose poorly water soluble
drugs. Drug can be present in a completely or parnally
dissolved state w the LS formulation The LS
formulation can then facilitate the release of s drug by
wo mechamsims: (1) Already dissolved drug only need
to diffuse out of the formulation and (2) the ligud
component of the formulation act as a solubilinng aid 10
facilitate the wemng and dissolution of undissolved
pamicles. Since dissolution of a non polar drug is often
the rate limiting step in gastrointestinal sbsorption, better
bioavailability of an onally administered poorly water
soluble drug is achieved when the drug 15 formulated
using a LS system.

Advantages
L. Poor water soluble or water insoluble drigs can be
formulated into LS systems

2 Better avalability of an orally administered poorly
water soluble dnigs.

3. LS mblets or capsules of poorly water soluble drugs
extubit enhanced in vitro and i vive drug releace

4. Can be applied 10 fornmlate liquid medications sucl
as oily liquid drugs.

. Enhanced bioavailability can  be obiained a5

conmpared to conventional tablets.

mf
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6. Drug release can be modified using swiable
fornmilation ingredients

7. Can be used mn controlled dmig delivery and zero-
order release can be obtained

8. Capallity of mdustrial production is also possible

9. Production cost is lower than that of soft gelatine
capsules.

Limitations

L. This technique 1s only for slightly | very slightly
water soluble and practically water insoluble drugs

2. In LS fommlation, high levels of camer and coating
matenals should be added This will merease the
weight of mblets 10 above one gram which makes
them difficult 1o swallow

3. The LS systems have drug loading capacities and
they require high solubility of drug in nou-volatile
liquid velucles

Classification of Ls Systems

The term LS systems refers 1o the powdered forms of
liqud  medications formulated by convering  liqud
lipophilic drugs or drug suspensions or solutions of water
msoluble solid drugs n swwble non-volatle solvent
systems, mie dry, non-adberent, free flowing and readily
compressible powder adnuxnimes by blending with the
selected camier and coatmg materials. Based on the type
of liqud medication encapsulated, LS svstems may be
classified mro three subgroups: (1) Powdered drug
solutions, (2) powdered dmg suspensions and (3)
powdered liqmd dmgs Smmultaneonsly, based on the
formulation techmique nsed. LS systems may be
classified wto two categones namely: (1) LS compacts
and (2) LS microsystems

The term LS compacts refers to immediate or sustained
release tablets or capsules prepared. combined with the
mclusion of appropriate excipients requared for tableting
or encapsulation. such as lbncants and for mpid or
sustained release action, such as diswtegrants or binders,

respectively

The term LS microsystems refers to capsules prepared
by combining the dmg with the camier and the coating
materials with mclusion of an addinve in the liquid
medication wherein the resulting unif size may be as
mich as five times that of LS compacts ™

EXCIPIENTS USED IN PREPARATION OF LS
SYSTEMS

Non-volatile Solvents _

With the LS techmology as described by Spireas. a liqud
may be wansformed mio free flowmng readily
compressible and apparemly dry powder by simple
blending with selected excaipients such as the carers and
coiiting materials. The liquid portion, which can be a
hqwd drmg, a dug suspension or a drug solution in
suitable non-volatile solvents 1s meorporated wto the
porous camer nmterial Inert, preferably ustcr—misct_vle.
not highly viscons, non-toxic orgamic solvents with high

boiling pomt such as propylene glycol (PG). liquid
polyethylene glycols (PEG), glycerme and polysorbates
are best suitable as hiquid vehicles Once the carmer is
saturated with hquid a liqud layer s formed on the
particle surface which is instantly adsorbed by the fine
coating particles, Thus, an apparently dry, free flowmg
and compressible powder is obtamed

Non-volatile solvents enbance the solubility of poarly
water soluble dmgs by formation of micelles and act as
dispersants, For immediate release LS compacts, the
selection of solvent is based on hugh drug solubility and
for sustvined release, solvents with least solubilinng
capacity is selected Since there are no specific nou-
volatile fiquid vehicles used in the preparation of LS
campacts, different nop-aqueous solvents have been nsed
as nou-volatile hquwd velucles w the preparation of
unmediate release and sustamed release LS formulations
with different drugs. So. selecnion of non-volatile solvent
n LS technique s umporant fo obtam immedate or
sustainied release formulation.””

Propylene glycol (PG). an inert solvent miscible with
water is a suitable liquid vehicle for LS systems. It is not
highly viscous (dynanue viscosity: 58.1 cp at 20 °C) and
has a lugh boiling pomt (188 °C). PG is used in a wide
variety of phanmacentical formulations and 15 generally
regarded as a relatively non-toxic material *! PG was
successfully used as nou-volatile solvemt i LS
preparation of drugs such as bromhexine hvdrochlornide,
pioglitazone hydrochloride. 10 name a few

Carrier materials

In LS approach. the carrier material plays as a umjor role
i obtainmg the dry form of the powder from the hqumd
medication. Each camier has #s umque propeny.
Selection of the camer will depend wpon its hiquid
holdmg ecapacity. the flowability of the powder and
which camer requires less compression force ™ The
particles of the camier materals are compression
enhancing. relatively large. preferably porous particies
possessing sufficient absorpiion  property  which
contnbites in Liquid absorption. e.g vanious grades of
microcrystallme  cellulose  (MCC). smrch.  laciose.
sorbitol. dibasic calemm phosphate (DCP), etc.

Microcrystalline  cellulose (MCC) 15 @ purified,
partially depolvmerized cellulose that occurs as a white.
odorless. masteless, crystalline powder composed of
porous particles. 1t is commercially available in different
particle sizes and moistare grades that have differen
properties and applications, The specific surface areas
and pariicle sizes of camier materials are important
parameters for the optimization of LS systems.

MOC 15 widely used in pharmaceuticals, primarily as a
binder/diluent i oral tabler and capsule formulations
where it is used in both wet granulation and direct
compression processes. In addition 1o irs use as a camier
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ABSTRACT

[nrecent years, there has been an exponential interest in the development of novel drug defivery systems nsing nanoparticles. Natioparticles ars
defined as particulate dispersions ar solid particles with stze in the range of 10-1000nm. There has been a cons iderable research interest in the
area of drug delivery using particulate delivery svstems as carriers for small and large molecules. Particulate systers Hke nanoparticles have
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INTRODUCTION

The control drug delivery alters the pharmacokinetics and
pharmacodynamics of drug substance in order to improve
the therapeutic efficacy and safety. Besides more traditional
matrixurreserwirdrugdelmsrammnumaldmg
delivery system has gained in more popularity’. Colloidal
drug delivery systems offer a number of advantages over
conventional dosage forms. Due to their small partide size,
colloidal preparations lend themsslves to parenteral
preparations and may be useful as sustain release injections
for the delivery to a specific argan or target site. The major
colloidal drug delivery systems include liposome and
nanoparticles?.

Nanoparticies in pharmaceutical applications have gained
plenty of research attention during recent decades Although
the research concerning formulation of nanoparticles imto
drug delivery devices has been extensive, only a few
polymeric nanoparticulate products have reached the
market. Among the dnigs used in nanoparticle formulations,
cancer therapeutics is widely studied because
the formulation might reduce toxicity of the drug while
improving efficacy of the treatment. In addition to drug
‘molecules, other candidates to he encapsulated in or coupled
ISSN: 2250-1177 [590]

with manoparticles include macromolecules like proteins,
peptides and genes (nucleic acids). These kinds of molecules
tend to be mactivated in the body by enzymatic degradation.
In terms of controlled release, nanoparticles provide
protection againgt the body conditions resulting i sustained
release and maintenance of bivactivity before the drug
reaches the targett.

Nanoparticles are colloidal polymeric particles of size below
1jpm with a therapeutic agent either dispersed in polymeric
matrix or encapsulated in polymer. The term polymeric
nanoparticle encompasses nanospheres and nanocapsles,
Nanospheres are defined as a polymeric matrix in which the
drug is uniformly dispersed and nanocapsules are described
as a polymeric membrane that surrounds the drug in the
matriz®,

Advantages: These advantages include

1. Targeted delivery of drugs Lo the specific site to i mize
toxicity

2. Improved bicavailability by reducing fluctuations in
therapeutic ranges
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i lmproved stabllity of

drigs  against  enaymatic
degradation

Controlled elease recines doding  Dequency  with
improved patience compliance.

5 The small particle size also rediuces potential irritant
reactong at the injection site

MATERIALS USED FOR PREPARATION OF
NANOPARTICLES

A broad range of synthetic and naral polymers available
for nanoparticle formarion, bt their biocompatibility and
biodegradability are the major limiting factors for their use
in the ditig delivery area Synthetic polymers, on the other,
hand, offer  better reproducibiity of the chemicat

charactenistics of the synthesized nanoparticies as compared
to the natural polymers

Natural Polviners

Varous polymers have been used in the formulation of
nanoparticles for drug delivery resoarch 1o increase
therapeutic benefit, while minimizing side effects. Natural
polymers have been classified into polysacchandes and
protems Proteins are gelatin, albunmin, lecithun, legundn and
vicillin Polysacchandes are alginate, dextran, chitosan and
pollulant,

A Chitosan

Chitosan is a modified nanral carbohydrate polymer
prepared by the partial N-deacetylation of chitin, a natural
biopolymer detived from crustacean shells such as trahs,
shriimps and lobsters. Chitosan is also found in some
microorganiams, yeast and fungi. After collulose clitin ks the
second most abundant polysaccharide in nature It =
physically protected, non poisonous, biocatalyst and ecp-
Imendly polysaccharide?. Although chitin s insoluble in maost
solvents, chitosan is soluble in most organic acidic solutions
atpH less than 6.5 including formic, acetic, tartaric, and atric
acid.

B. Gelatin

Gelatin is one of the protein materials that can be used for
the production of nanoparticles. It is obtained by comrolled
hydrolysis of the fhrous, insoluble protein, collagen, which is
Wwidely found as the major component of skin, bones and
connective tissue. The interest was based on the facts that
pelatin is biodegradable, non-toxic, easy to crosslink and o
modify chemically and has therefore an immense potential to
be used for the preparation of colloidal drug delivery
systems such as microspheres and nanoparticles’.

€. Albumin

Albumin is an good looking macromolecular shipper and
enmmdynnmmqpnnmhnumdmmm
due to its availability in pure form and ita biodegradability,
nontoxicity and nonimmunogenicity. On the other band,
albumin nanoparticles are biodegradable, easy to prepare in
Mﬂm;aﬁwmmupsm:hdrmdnsmd
uhoa!uﬂnaﬁrmapdmi@ndnarﬁlylrmdnd
by covalent linkage¥.

D Alginate

Alginate, a maturally ocourring of plucwronic and
and manuronic acid, is widely used for pharmaceutical
applications. Specifically, the simple anueous-based pel
formation of sodium alginate in the presence of divalent

1SSN: 2250-1177 [591)
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cations such as Ca2+ has been used for drug delivery?
Alginate s anionic polysaccharide that it has been widely
used In drug delivery High drug encapsulation N‘Iﬁl‘lt‘lﬂ)’ i
achieved in alginate nanoparticles, ranging from 70%-90%

Synthetic Polymers

Synthetic polymers offer better reproducibility of the
chemical characteristics as compared to the natuml
polymers. C classes of pol s used to encapsulate
trugs in collaidal systems include polyamides, poly (amino
acids), polyesters, polyorthoesters and polyanhydrides

A Lactide and Glycolide copolymers

Most popular biodegradable polymers used in drug delivery
are polyester copalymers based on lactiic and glycolic acids.
Poly (d-facticco-glycolic acid) (PLGA) is used for the
manufacture of implams and mternal sutures and is known
1o be biocompatible, degrading to produce the natural
products Lactic acid and glycolic acid®.

B, Poly (¢-Caprolactones)

PCL is a water permeable polymer with hydraphobic and
high crystalline properties It undergoes bulk erosion by
random hydrolytic chain cleavage in the first phase, resulting
ina decrease m the molecular weight of the polymer:t,

C  Polyanhydrides

The hydrophobic and crystalline materials have been shown
to undergo evosion by surface hydrolysis, minininng water
diffusion into the bulk of the delivery device. The monomeric
anhydride bonds have extreme reactivity toward water and
undergo: hydrolysis to penerate the dicarboxylic acids'e.
Although hydrolysis is catalyzed by both acid and base, an
increase in pH enhances the rate of hydrolytic degradation.

PREPARATION OF NANOPARTICLES

The nanoparticles prepared by using following methods
Emulsification-solvent diffusion

It Is widely used method for preparing nanoparticles® The
drug and polymer dissolved in a partially water soluble
solvent. Commonly used solvents are propylene carbonate,
benzyl alcohol, ethyl acetate, isoprogyl acetate, methyl
acetate, methyl ethyl ketone, butyl lactare or 1sovaleric acid,
The organic phase is saturated with water and is then diluted
with an extensive amount of Ppure water to facilitate diffusion
of the organic solvent from the organic phase droplets
leading to the precipitation of the polymer as presented in

Figure: 1. The aqueous phase may comain surfactants such
nally, the

as Pluronic, PVA and sodium taurocholate. Fj
solvent is eliminared by evaporation.

Figure 1: Schematic representation of the emulsification-
solvent diffiusion metod
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.\(‘.‘ID NEUTRALIZATION CAPACITY AND COST EFFECTIVENESS OF ANTACID
SUSPENSIONS SOLD ACROSS VARIOUS RETAIL PHARMACIES IN VIJAYAWADA

S. Venkateswara Rao ', B. Chamundeswar ' and K_ Padmalatha °

De_panmem of Pharmaceutics ' . Department of Phanmacology °, Vijaya Institute of Pharmaceutical
Sciences for Women. Emkepadu, Vijayawada - 521108, Andhra Pradesh, India

Antacads, Acid neutralizimg
capaciy, Cost effectiveness

ABSTRACT: Antacids are the commonly prescribed dmgs for treating
gastroesophageal reflix disease (GERD). As these are mamifactured and
marketed by varions mmltmatonal and local companies there is a need for

and Titrimetric method evaluaning the cos! effectiveness and efficacy of these anfacids as a matter of
Correspondence to Author: public concern. In the present study an antempt has been made to defermine
S. Venkateswara Rao and compare the acid peutralization capacity of antacad preparations sold
Kssociate Professor. across vanous retail pharmacies in Vijayawada. Andhra Pradesh, India to
Departuent of Pharmaceutics. find out umt cost and effectiveness of antacid with respect to its composition
Vijava Instinste of Pharmacentical and manufactorer Six different amtacid suspensions manufactured by
Sciences for Women. Enikepadu, different compames were evaluated for the oraganoleptic properties,
Viayawada - 521108, Andbra wiscosity, pH and particle size and were compared with each other. Acid
Pradesh. India

peutishzing capacily was determmed by tmmmemc method Cost
effectiveness was dose by calculating the cost per il of antacid and efficacy
was evahmied based (m acid nentralizing capacity of antacid preparation.
Suspension Medicaine™ having higher acid neutralization capacity (3022
mEq) with it cost Rs.0.52ml was found 1o be the most effective brand as
ins product exintated the lughest nentralization capacity with the lowest
dose and price. Good ::ul neutmbizanon capacity and the cost effectiveness
of antacid medicaine® suspension liave beneficial pameters in Improving
the prescribmg pattern. It benefits both doctor as well as patient.

E-mail: venkateshsadim@ gmail com

INTRODUCTION: Autacids are widely used to
peutralize excess acid and relieve the condition of
heartburn or acidity in many patients. A wide
spectrum of antacids is now available i the world
pharmaceutical market as over the counter (OTC)
drugs. These one or multiple component drugs
contain medical mgredients suitable for treating
symptoms such as heartbum and dyspepsia, which
are associated witly hyperacidity in the stomach.

Dot
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The principal characteristics of the antacids are
their rapid action and effective neutralization of
acid. The potency of an antacd is generally
expressed in terms of its Acid neutralizing capacity
(ANC). ANC 15 defined as the munber of mll
equivalents (mEq) of IN HCI that 1s brought to &
pH of 3.5 in 1 hour by a umt dose of an antacid
preparation '

Commonly, antacids are available as solid dosage
forms and as suspensions. In comparison fo solid
dosage forms hqgmd antacids are penerally
preferred as they possess a higher neutralization
capacity due to thew smaller particle size and
greater surface area. The ANC and price of the
product are two mmportant atiributes for an ideal
antacid product m addition to the safety and
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palatability. Hence there is a need 1o study the
marketed antacid formulations on regular basss for
their safety and efficacy along with economic
considerations °, Several countries have conducted
several comparative studies on ANC, palatability,
sodmum content and cost aspects of different
marketed antacid formulations. However. there is
no smgle study tll now fo assess the available
antacid preparations w the Vijayawada market

The present work was aimed to study and compare
the ANC and other physicochemical properties of
different generic antacid suspensions sold in the
Vijayawada market Al the selected formulations
contammg alummnmm hydroxide and DM EHesiuim
bydroxide as mam active mgredients except

TABLE 1: COMPOSITION OF ANTACID SUSPENSIONS

E-ISSN: 0975-8232; P-ISSN; 2320-5148

Medicame suspension, which contamed the drug m
the form of alununuum hydroxide gel

MATERIALS AND METHODS:

Materials: Antacid Suspensions were purchased
from local markef at Vyayawada. NaOH from 5D
Fie Chem. Ltd, Mumbai, HCI was obtamed from
Qualigens Fme Chem, Mumbai and all other
ngredients used were of analytical grade

Methods: In all suspensions the minimum dose
was 5 ml where as for Gel MPS was 10 ml. The
strength of alummmm hydroxide, magnesium
hydroxide and other mgredients were given n
Table 1. The quantities were different m different
preparations

Brand Al(OH), Mg(OH), Others Batch Mfg - Exp

Name {mg) (mg) (mg) =y no. Date

Alad 200 200 Dimethicone 25 ALCL60M1SK 2016-2018
Gel MPS 250 250 Activaied polvdimethvisiloxane 50 INSISLII 2015-2017
Medicame 21 ] Oxetacaine 10 ALISISS 20152017
Oxecaine 291 9% Oxetacame suspension 10 GSSR17 2015-2017

Omee 200 200 Dimethicone 25 OME16019SK 2016-2018
Dyvmacid 200 200 Activated Dimetbucone 25 AKIL6125

In-vitro Evaluation: ln-vitro analysis was camied
out on antacid suspension formulations as per
USP32/NF27 methodology at 3743 °C *.

Organoleptic Properties: The organoleptic fests
were explamed about the products before the test
procedure. During the study, all the formulations
were evaluated by buman volunteer with one hour
mterval for each formulation testmg. The colowr
was visually identified and the odour was mspected
by nasal inhalation by bealthy human volunteers
and the average qualitative values were noted. The
taste of the formulations were mspected by placing
the required dose of the fornulation on the tongue,
allowing to stay m the mouth for 30 seconds and
the taste was gaceived and the qualitative value
was reported *

Particle Size: Particle size was measured by wsing
Olympus optical microscope. The mictoscope was
calibrated using the objective micrometer, Tokyo.
Two bundred particles were considered for the
measu:;:im‘nr and the average particle size was
reported * ©

Specific Gravity: Specific gravity was defermined
by using specific gravity bottle * ”

Mmixﬂ]omdof?hmmmwmmdkuemh

20152017

Measurement of pH: The pH meter was calibrated
using buffer solutions 4 and 7 The pH of each

genenic suspension was read from the monitor of
the pH meter *

Viscosity: 100 m! of the antacid was taken 1n a
beaker and the viscosity determination in tnplicate
was carried out by Brookfield viscometer LVDV-]
Pome fitted with spmdle 62 and at an angular
velocity of 60 rpm at room temperature (28 °C) ' *

In-vitre Acid Neutralizing Capacity: Preparati
and standardization of NaOH: 4 gm of N:galfl ::;
weighed and dissolved in 1000 m) distilled water 1o
obtam 0.1 N NaOH. Further it was standardized
agamnst ?magsum hydrogen phihalate (KHPh), For
standardization, 0.004 gm KHpY was dissolved iy
30 ml distilled water and 2-3 drops phenolphthaleiy
was added 1o 1t. NaOH solution was added

wise fo the above solution 1l light pmk coloyr
appears. The volume of NaOH used was noted

down and the molanity of NaOH soluio
calculated by equation " * i

mﬂmndﬂaz 8.8 ml
of conc. HCI was taken and 1000 ml of distilled
water was added to obtain 0.1 N HCL. This solutiop
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FORMULATION AND EVALUATION OF FAST DISSOLVING ORAL FILM m: _
LEVOCITRAZINE DI HYDROCHLORIDE BY SOLVENT CASTING TECHNIQUE

Venkateswara Rao. S*, Rodhay. G, Padmalatha. K

Vijaya Institute of Pharmaceutical Sciences for Women, Enikepadu, Vijayawada-521108,

----- — _ _______ _ABSIRACT
Levocetnizme  diliydroclloride is a class of (hird generation
mutithistaminic agent. It is an active enantiomer of cetinzine: iis prmeipal effects
are medialed via selective inhibition of Hi receptor. Fast dissolving films have

been played an important role in the current phanuacentical research. They

Kevy Words

Antiistaminic Agent,

Film formmg have convenience and ease of use over other dosage forms such as oraily

Polviers disintegratmg tablets and immediate release tablets In the presemt research,

Disintegrating Agent, 180y dissolving films of Levocetirizine dihydrochlaride were du‘eopﬂ

& e O ushTowvilcons, suies PMC E STV R TEast E-ISLV as film forming

Method and J Illg polymers. To decrease the disintegration finve of formmlations crosspovidone

: P ml PO s used as dismtegmimg agent. Levocetnizine diliydrochlotide is moderately
12 release

biiter drug. taste masking was achieved by use of sweeteners and flavours, The
films of Levocetirizine dibydrochloride wese prepared by solvent casting
method using dichloromethane and methanol ss sobvents The prepared films
(F1 — F6) were evaluated for weight variation. thickness. drug content, folding
endurance, surface pH. i vitro diswtegration time and ivitro drug release
Formulation F1 was cousidered optunum wlich contamed drug and HPMC ES
m 1: 3 ratios. The in vime disintegration time of the optimized formulation was
A found 10 be below 25 seconds respectively. The prepared filins exhibited good
witegrity and thickuess. Ju virro dissolution studies were perfonned as per the
FDA dissolution gidelimes for about 10 minutes, the ophmun for

mlation
released complete dmyg within 10 mmutes. FTIR studies showed no drug
polymier mtemction

INTRODUCTION:

Oral route is the most preferred route for
the delivery of the drugs till date as it bears
vanous advantages over the other route of
drug adunnistration, but It 1s estimated that

In spite of all the cones, the oral route of
admmstration still remains to be the most
popular means of dig administration due

ENIKEPADY

25 % of the population finds it difficull 1o
swallow tablets and capsules and therefore
do not take their medication as prescribed
by thewr doctors resulting in high incidence
of non-compliance and neffective therapy.
Furthermore,  90%  of the  drugs
adminstered through oral route are
subjected to extensive first pass metabolism
before reachng to the systemic circulation.

VIJAYAWADA

10 115 ease of admmnistration, virtually paim
free and patient compliance. A pew oral
dosage form 1s the oral thin films prepared
using hydrophilic polymers wihich rapidly
disintegrates and dissolves on tongue or the
buccal cavity. The drug admimistered via
oral mucosa gain access fo the systemnic
cirenlation through a network of arteres
and capillanies. The major artery supplymg
the blood to the oral cavity is the extermal
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carotid artery. The venous backflow goes
through branches of capillanies and veins
and finally taken up by the jugular vein
This novel approach 1s in great demand for
the paediatric and genatric patients

Oral thn film s a dosage form containg
medicinal substances which disitegrates
mapidly, usually within a waner of seconds,
when placed upon the tongue' 1t employs
water dissolving polymer which allows the
dosage form to quickly hydrate, adhere and
dissolve when placed on the tongue or the
oral cavity to provide rapid local and
systemic drug delivery’ Due to rapid
dissolving of the film, the tem soluble film
Is preferred by FDA, where as the Enropean
Medicines Agency i1s usmg the term oro-
dispersible film' A distinctive composition
of the film contains 1-30 % wiv of the
active phamuaceutical mgredient. Always
low dose active pharmaceutical ngredients
are used because high doses of drugs are
difficult to icorporate m fast dissolving
films. Micronized APIs are used because
they enhance the fexture of film, provide
unproved dissolution and uniformity m the
fast dissolving film.

The advantage of oral films are large
surface area. enhanced safety compared to
liqud forms, Ingh level of patient
compliance, high precision doring dose
administration and quick relief Oral thin
film provides mstant omset of action
through the extensive supply of blood
capllaries m the buccal cavity and also
skips the first pass metabolism by the liver.
Unlike the tablet dosage forms the
disintegration and dissolution are not the
rate limitng step for oral thin films to be
absorbed. They disintegrate and release the
drug nstantly for quck onset of action.
Thus, such a kind of formulations can be
used fo treat conditions hike paims, sleep
dishubances, anxtety, gastric problems and
allergies wiuch requires quick onset of
action. A number of drgs such as anti-
emetics,  serotonm  mhibitors,  SHT;
antagonists, anti-epileptics, dopamime D,
and D. antagomsts, newtropics, statins,
anti-iigraines and anti allergic drugs elc

can be formulated as fast dissolving oral
films.

Levocetirizinedihydrochlonide 1s a class
of third geueration anfilustaminic agent. It
18 an achive enanfiomer of cetinzmne: 15
principal effects are mediated via selective
mhibition of HI receptor. It does : not
preven! actual release of the hstamune from
the mast cells, but prevents its binding to its
receptor. The daily dose of levocetirizine 1s
| (nng per day. Many researchers developed
and reported the oral films of levocetiizine
using different film formmg polymers like
HPMC E-15LV, HPMC E-5LV. HPMC E-
3. PVP and PVA.

In present research work amm to prepare
and evaluate an oral fast dissolving film of
levocetinzimedihydrochlonde with different
concentration of HPMC E-5 and HPMC E-
15 s a film fonmng polymer and PEG-400
as plasticizer for the fast dissolution of the

films and quick rebief m different allergic
conditions.

MATERIALS:
Levocetinzinedihydrochloride was

gven gifi sample by Lee Phamia,

Hyderabad, HPMC E-5, HPMC E-15.

Methanol, Potassium dilydrogen
phosphateare obtained by S.D. Fine Chem.
Lid, Mumbm PEG - 400

Dichloromethame ~ are  supplied by
Qualigens Fine chemy. Ltd, Mumbai and al]

other ingredients used were of analytical
grade.

METHODS:

ANALYTICAL TESTS FOR API:
Solubility  Analysis:  Pre-fornmilation
solubility amalysis was dome. which
mcluded the selection of suitable solvent
systent to dissolve the drug as well as
Varous excipients

Melting Point Determination: Melting
pomit determination of the obtamed druo
sample was done. as it s a first mdication
of purity of the sample. The presence of
relatively small amownt of unpunty can be
detected by lowenng as well as widening
m the melting potuf range*
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ARTICLE INFO ABSTRACT

Article History: Metformin Hydrocloride tablets prescribed for treatment of nou-insulin dependent diabetes
Recerved 02 Angust 2017 mellitus (NIDDM). The aim of the stdy is 1o compare the differences m dissolntion behiavior and
Recerved 1 revised form asses bioequivaience of some commercially avaiiable Metfornon Hydrocloride fablets in
09* Sepiember, 2017 Vijayawada. The objective is to find out potent genenic brand and reduce the cost of weamment for
Accepled 21" October. 2017 diabetes: mellims with respect to it composiion and mawnfacturer. Eight generic brands

Prbinbed coline 12 November, 2017 tured by different companies were evaluated for pliysicochemical properties. drug content.

mvitre dissolution studies and compared with each other. The n virro dissolution studies were

performed in USP Dissolution Apparatus 11 using pH 6.8 phosphate buffer solution for 1 hr. The

Metiornun Hydroclonde Tablets bioequivalence was assessed based on /n vino dissolution profile and 1 & © factors. I vino

Dubetes Melhtis md Bioequialence dissohution of all the brands wis satisfactory and the brand Obimet® shown highest dissolution of
94.49% withm 1 lir. The fl and £ values were m the ruge of 2 - § and 74 -93 respectively. It is
evident that fest products were bioequivalenl 1o ihe reference product and die bracd Obiwer® could
be used as 2 best genenc substimte wiich reduce the dose and cost of treatment for dinberes
mellitus,
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Copyright ©2017, Venkeseswary Rav o al. Tis 5 an open access amcle dumibsred weder the Creatme Commuons Aanbinan License, which DETENRS unrESIC I
iise, disrnbunon, and repraducton i any madwim, previded the orgmal work 15 properhy crved

Citation: Venkateswara Rao, S, Divva, K. and Padinalatha, K 2017, Compamtive 1w vitro studies and boequivalencs aszesament of some commevvially
available metformin hvdrochloside tablets msnmmwada’ Mrnational Jourvial of Devolopwent Research. 9 (111, 16534-16540

Therefore. i i fests can used to defermine bioequivalence

INTRODUCTION of products. The dissoltion profile companison is mare
' T . 3 3 han others to charactenze the dmg product. To

Nowadays drug’s cost increases die 1o the expensive branded — precise 1 g P {
dru aud) the :fm can reduced by substinging cheaper generic  Compare dissolition profiles, two model independent fit
dm; The increase m production and comu;wﬁm of generic  (actors, the difference factor (1) and the sunilarity factor (£2)
dmp-u:ed bioequivalence for therapeutically equivalent to the ~ introduced by Moore and Flamner (1996) as mathematical
branded dmg In order to find this, bicequivalent studies are  indices, were used in thus sudy. Metformin Hydrocloride is a
onducted according to the Food and Drug Admumstration biguumde. which used onlly in hvperalyeemic patients.
EFD-\) Two different formlations of a same drug are  Nowadays it i wadely used jn the management and costrol of
bioe’qulivalcnt when their rate of dissolution and absorption s non-nsulm dependent diabetes mellis (NIDDM). The oral
Bioequivalence studies focus on the drug release from  bioavailability of nxetformin is 50 - 60 and bivlogical half-
:;:nf'mmﬁim and subsequent absorption into the systemic hife 15 1.5 — 1.6 hr (hitp: wowiw.rlist.com glumetza-drag linm)
circulation. which consist of both in vio and in virp stadies 10 1S freely soluble 1 water and has low permesbility to cell
(Demirmwk E. 2006). According to US Pharmacopeia, membranes. Despite of widespread of NIDDM and extensive
necessary in 1.-1‘;0 tesis are assay. confent uniformity and  use of metformin (World Health Organization. 1998). there are

# ; =L i . ¥ [ lability and bioequivalence of the
; yused to predict the 0o 1eports on the hlomm]P 1y equ
mﬁmﬂg’ L £ various bmnds of metformin Hydroclonde tablets
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Vigvowads Heoce. the mresemt study wad cumied ot 10
onesagate Mo amdy end beoequivalence of metfornim
Hydrocknde tablets m \yoyawads maket

MATERIALS

Metforaan Hydrochlonde tablets wore parchased from kocal
saket at Vigvawada. Metforin was parchased from Yanow
chem Products, Musshai. NaOH from SD. Fine Chem. Ltd.
Mumbai, BCl and Potassium Dilvdrogen Phosphate were
obizmed fom Qualipens Fine chem Mumbai and all other
mm«iumu{nﬂwﬁlm

METHODS

procured from the Jocal market in Vijayawads. All the brands
contmned label strengih of S00 mg Mefornmm hydrochlond
The phyucochemucal cquivalence of aght brandk of

wese pesforined within prodhct expiration dates. The stength
of Metformin hydrochlornde and otha detals were gven
Tabk |

ANALYTICAL TESTS FOR API

Melting Point Determination: Melting poun determination of
pure drug Metformun hydrochlonde was done: as it is a firs
Muﬁmofpmtynl’rhmwh The preseoce of suall
amount of mpurity can be detected by Jowening as well as

widenmg m the melting point ramge
Identification of Pure Drug: FTIR spectroscopy was used
ﬁ!l&:ﬁ&:ﬂmofmdﬂg.\lt{umnh,uhud:hnd:

M_lhndl_:hnamnlynu*dwwd
Metformin  hydrochloride  was mansfered in o 100ml
vohunetnc flask. To the flask phosplate buffer was added in
MMmabMtbkdumh_\\hm
mw“mwmmunmmmﬂupu
65 lo get a conceniration of 100jigm! ((Tund H and Ahmed
B, 2010). 20pg'ml solution of Metformm hydrochiotide was
epared in dilution. The resulting sohition was scamned in
UV-Vis spectropbomometer fom 400- 200mm 1o determine the
fem

MKMMMWIDOu
demMumworpﬂu
mmmmmmwmhm
concentration of 1000 pg/md (1 mgaml) | mt of this obsion
m-&hihdwulwﬂﬂo\aﬁmnw
1o wive a solution of Concentrations 10 pgl Appropriate
m-mmumﬁmﬂnmmﬂmm
ﬁlbﬂmhwthh.mwh:mmwmk
at:nﬂlm baffer to get a set of solutions

g the concentration range of 0. 2, 4, 6. S and 10 gl for
m-mmﬂu-mm

INVITROEVALUATION OF TABLETS

: ochemucal  equivalence of eight  brads  of
lml‘ﬁu:‘;uh‘uﬁhlmc&hh were determuned through the
evaluation of both official and now-official standards accordmg
10 the USP phamscopoen mehdmg umformsity of weight
fnatality, harduess, diswtegration, dissolution rme and drug
comtent (Osadebe PO and Akabogn A 2004)

Visual Iuspection: The shape and color of the different brands
of tablets were exumined visually

Thickness & Diameter: Three tablets from each brand were
used for thickness determinanon. Thickness & dlameter of
cach tablet was measiwed momm using Vermer Calipers
(Ntmaroyo Dial. Mimtovo. Japan). The mean and standard
deviation valnes were caloulated and reported

Hardness Test: The crushing streugth of the tables was
detennined using bardoess tester (Lab India) Sample mblets
(10) of cach brand were taken. a tablet was placed between the
spodic of the Lab Indu harduess tester wmnchine until the
tablet breaks and the pressure required 1o break the tblet was

theu read off the wachine amd recorded (Arcot RC, Chan J,
etal 2011

Frinbility Test: Twenry tablets of each brand were weighed
and subjected 1o abrasion using o Roche friabilator at 100
revolunions for 4 min (Aukon ME. 2002). The tablets were
dedhisted and wewghed again then percent of weight loss was
recarded. The friability of the tablets were then calewdated
using the following expression

% Foability [(mnal weight - Final weightymnal
weight]* 100

Welght Uniformity: Totl20 mblets from cach biand were
weighed mdividually using a digtal analyncal balance The
average weight was determuned and the percetitage ()
deviation of the individual tblets from the mean was
determined (Anlton ME., 2002)

(Average weight- Individuml Weight)

" Neght varaia - 0]
Intisen i gh

Disintegration Test: Tablet disintegration way determiined a1
37 °C nswg (Lab India) disinsegration apparatis. The
disitegaton time of madomly selected six rablets of ench
brand was determined in distilled witer (Aulton ME | 2002).
The dnantegmtion time was taken 10 be the time 1o granule of
suy tablet was ket ou the moesh

Drug contont estimation: Ten whicts from ench brnd was
ﬂmlym:ﬂpwﬂumulmtm 100 mg of
Mﬂhﬁmmﬁmpﬁdnﬂm&mﬂwlmnﬂ
Mhhmsoﬂolmkhm&mﬁ
6.81-'111 flasks were shiaken thoroughly 16 get wnifiorm
solumon Thnvhumdewnthmniwbplmphm
wﬁummmuurmmmu suiable
dﬁmulﬁmhﬂneﬂmhu!\lﬂfmummu
232 nun wsing & dowble beam UNvisible specnophotometer
(Pamnla RB. Surender G, o0/ 2010)
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Linagliptin s an oral mun-<hnbetic trug belong 1o the class of dipeptidyl pepndase -4 (DPP-4
whibitors).It is wadely nsed w the treatment of type ~II diabetes mellitus which 15
charactenized by msulin resistance in pheripheral nissue and imsulin secretory defect of the J -

301072017 cells. Linagliptin is been approved by the US food & Drug admimsiration for the management
————w R of type ~I1 diabetes. This work ains 1o commhing the published analvtical methods referred
Keywords 50 far in the bterature m the determinanon of linagliptin m the biolbgical samples and
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Pharmacokinetic Stdies; Tandem Mass spectrometry, phammacokinetic studies & spectrophotometric methods have
UV Analvas; been utilized so far m the analysis, from which we can seen HPLC methods have beea
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present review, lmagliptin s widely used a5 an treatment adjunetive to a regimen of an insulin
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INTRODUCTION
Limgliptin [ 1 H { Punyie- 2.6 droe, 8 (1R)

A wethivl 2+ quinazolinyl) Methivl] 1s 0 DPPI inhibito

Lo mnino -1+ Piperdinyl) <7 +(
o i the treatment of type ~11 disbetes, DIP-1 (Dipepticyl pepl

ke pepndes | (GLI1) and glucose dependent [stilin tropie polypeptit

GLP-1 & GIP increases the nsulin biosynthests and secretion from pancreaue o ~Cells sesnlting 0 the reduction ol hepat
ouput [ 1] Linagliptin 15 indictied os adivvant 1o diet and exervise 10 IOV glycernie control in patients W ith diabetes ~I1 (2]
Vinous tecliques have been repor ted I the determiation of Tinagliptin i the plmnmccud:m] dosage forms. The olijective of review
article is to understand the various simple accurte RP-HPLC methods with short retention time {migration e s varions methoc Is
o validate the newly developed method as per the 1€ T guidelines| 3] 1 the present revie, We have compiked the published analyrical
methods reported so far o e deternunation of lioagliptin pharmiaectitisal ad biologeal stuples Tecluques like
spectrophotomen . HPLC LOMS LC-L Q1M whete have been tsed for waalysis, fron which HPLC methods were been extensively

enizvme that degrades the hormpiies wlicagon I

adopted
. |
| |
| {
Fig.d Structure of linaghiptin.
Q \\\\k'
AN, 7 \
POPWEaw,
oA P T 8 o
. Tr 0" N N . \
| NH;
Fig.2 Overview of analytical methods for estimation of o lnagliptin in pharmaceutical and biological samples
Snmple preparation sirategles

Sample preparation i an integmal part of analytical methiodology md 1t was

) 0% teported that approxunately 30 % erro
contributed from smlmle analysis was due to sample preparation [6] The various dilvents utilired for analysis of linaghptin ;u ) {\Iwi;
phosphate bffer (p‘ ‘. 5), chlunmk. methanol. In major cases. methanol was used as o dilvent. The sample preparation Il:\‘hlllq:l;.‘s
for the extraction’ of linagliptin from biofogical matrices Tike serum, plasia and unoe melnde Bqwd lquid extraction with dethiyl

ether, N-butyl ether & ethyl cetate and protem precipitated with wethanol

Analytical methods

Spectropholometry:
1o the Hterature, twenty sitmple. accwnte, zero order, first derivative spectrophotometric methods have been developed {7] ow

of swhich four methods were for deternination of linagliptin alone. where as renmiming are quantifying hgliptin i combimaon with

otlier drug substances
Table :1 Representative spectroscopical method analysts of inagliptin. O
SNO_Compound _ Method buax_Sohvent LOD _ Reference 9
1 Linagliptin ~ Spectrophiotumetric - 299 Methanol 0247 8] N
2 Linaghiptin _Spectrophotowetiic 294 Methanol & Water 0246 [9] %
g

wen fajpr.com
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INTRODUCTION

The floating system is the most used system as it

B A simple

Oral rowte of drug delivery was most wsilized mute of varions
pharmacentical dosage forms, due 1o 115 ease of admimssration
and patient compliance (Nayak. 2010 and Singh. 2011) The
oral controlled drug delivery system was developed 10 allow a
contmlled rate of drug release over an exiended period of time
This system, however. lus a disadvantage of short gasmic
retention tune. resulting m the incomplete release of dmgs
with narow absorption window in the upper part of the
gastoimiestinl wact (Siogh. 2011 and Siogh. 20001 To
overcome this drawback, gastroretentive drug delivery systems
(GRDDS) were mtroduced (Singh, 2000) GRDDS are
designed to retained m the stomach for o prolonged tmae and
mmm“wmmmrwm;u&n?g
and prolonged i of the drug to the upper part o
m-mlm;zmm:ou;mm,\mwsm
Maynvanshi, 2008). To fornmlate a successful GRDDS.
several techniques are currently used such as floatmg dmg
delivery system.  low  density system.  saft  systems
incorporating alginare gel, boadbesive o Micoadhesive
systems. high density sysiems, superporows hydrogel and
magnetic system (Dehghan. 2009).

. g author: Kumar,
it oo e AR

and practical approach 1o increase the gastnc retention tune
and to control the drug release (Nayak. 2010 and Singh. 2011)
Floating drg delivery systems have a bulk desity less than
gastric fhod and so remain buovant i the stomach without
affecting the gastric emplying rate for prolonged period of
time. While the system 15 floating on the 2asiic comtents, (he
drug is refeased slowly at the desired rate from SWpIIng rate
for  prolouged petiod of fime. While the system is floating on
the gastnc confents, the dmg is released slowly at the desmed
rafe from the system. After the release of dmg, the residual
system 5 cmptied from the stomach. Thus, results iy an
mcreased gastric retention time and coutrol of the Auctuation
w plasma dvug concentration (Mathuy, 2010 aud Shah. 2009).
Dittiazem hydmwchlonde is a calomm channel blocker |t 15
widely prescribed for the treatmenw of hypertension and
angmw.  Diltiazem  hydrochlonide udergoes  extensive
botansformation results in bicavailability of 30% 10 40%
only. It has ao elimation halflife of 3 1045 h and has an
absorpuon zone from the wpper mtestinal tract. Efficacy of the
admmstered dose may get reduced due 1o meomplete dnig
Mgm&mmmmnme.mm,
is 30 4 times 2 day and increased as necessary up to 369
ng!dayui:u divided doses (http//www drugbankca and
Hudson, 2014). Due to short half-ife diltiazem hydrochloride
require frequent admimistration.  These disadvantages cay

(e
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overcome by developmg a floating dosage form to be
remained buoyant m the stomach The gastroretentive drug
delivery systems can be refaitied in the stomach and pssist in
uuproving the oral sustaed delivery of diugs that have an
absarption window in a particular region of the gastrointestinal
tmct. These systems help in contimiously releasing the drug
before it reaches the absorption window and fhus ensuring
optmmal bioavalability. Therefore, although studies have been
camed out using diltiazem hydrochloride as the model dug
thete 15 yet a study on the development of floating tablets of
diltinzem hydrochlonide. This smdy was conducted with the
aim of formulating gastoretentive floating tablets of diltiazemn
hiydrochlonide that floats and releases the drug content m
controlled manner over the period of 12 hours

MATERIALS AND METHODS

Diltiazem HC| purchased from Yammow drugs pvilid Eudragt
RL100, Eudragit RS100. ethyl cellulose were gift samples
from Merck specialities pvt. Ltd. Mimbai and lactose. tle and
{nagnesium Stearate were procired from Central Drug House,
New Delhi. All other solvents and reagents used were of
analynical grade

All the formulations were prepared by direct compression
The fablets were prepared as per the procedure given below
and aim is to prolong the release of dilnazem HCL‘ Total
weight of the tablet was considered as 300mg. Sodmm
bicarbonate was employed as effervescent gas generanng
ageni. It helps the formulation to float. Vanous concentranons
of sodium bicarbonate were employed; floating lag time and
floating duration were observed. Based on the ﬂmm_g lag time
and floating duration the concentration of sodium bicarbonate
was optumized. The compressions of different batch
formulations are given in Table 1. Diliazem HCL  and all
other mgredients were mdividually passed through sieve no =
60, All the ingredients were mixed thoroughly by triturating up
10 15 mun. The powder mixture was lubricated with tale, The
tablets were prepared by using direct compression miethiod

Evaluation parameters
Pre Compression parameters
Bulk demsity (Dg): An accurately weighed quantity of

gramiles (w) (which was previously passed through sieve No:
40) was carefully transferred mto 250 ml measuring cvlinder

Table 1. Composition of different batches of diltiazem loating tablets

Ingredients

Fi 2 B M F5 X6 F1. B 'P®
Ditazem HCL  fug) 60 60 60 60 60 &0 0 60 60
Ethyl cellulose {mg) 30 60 90
Endragit 5-100 (1ng) . in 60 90
Eudragi L-100 (mg) - - - 30 60 S0
NaHCO, (1ng) a1 AS 45 45 45 43 45 45 45
Mag. Stearate (mg} 3 i i i 3 3 3 i ]
Tale (mg) ] 3 ] 3 3 3 3 $ 3
MCC pHI02 (mg) B QB 5 0 Qs B s o5 @
Total weight (uig) 300 300 300 300 3p0 300 00 300 300

Preparation calibration curve

Dilnazem HCL pure drug (100mg) was dissolved m 100ml of
0.INHCI (stock soluton). Above solution (10ml) was taken
and make uwp withi00ml of 0.IN HCL (100pgml). This
solution was subsequently diluted with 0.IN HCL 1o obtam
series 0f dilutions Containing 5, 10, 15, 20 and 25 pg/ml of
diltiazem HCL per ml of soluton. The absorbance of the
above dilunons was measwed at 236 nm by using UV-
Spectrophotometer faking 0.N HCL as blank Then a graph
was ploted by tking Concemtration on X-Axis and
Absorbance on Y-Axis which gives a smaight line lmearity of
standard carve was assessed from the square of comelation
coefficient (R') which detenmined by least-square linear
regression analysis.

Fourier Transform Infrared (FTIR) spectroscopy

The physical properties of the physical mixture were compared
with those of plam dmg. Samples was mixed thoroughly with
100mg potassium bromide IR powder and compacted under
vacuum at a pressure of about 12 psi for 3 nunutes. The
resultant disc was mounted in a switable holder m Perkin Elmer
IR spectrophotometer and the IR spectrum was recorded from
3500 em’ 10 500 e’ The resultant spectrum was compared
for any spectral changes.

Formulation development of Tablets

md measure the bulk volume Bulk density is the ratio
between a given mass of the powder and its bulk volime

Bulk density = Mass of Powder / Bulk volume of the powder
Bulk density (Dg) =W 'V,

Tapped Density (Dy)

An accurately weighed quantity of granules (w) (which was
previously passed through sieve No: 40) was careflly
transferred mto 250 ml measurmg cylinder and the cylnder
was tapped on a wooden surface from the height of 2.5 ¢y at
fwo second miervals. The tapping was continued until no
further change in volume (until a constant volume) was
obiained (V). The tapped density was calculated by using the
forumla. Tapped density "' is the ratio between a given mass of
powder (or) granules and the constant (or) fixed volume of
powder or granules afier mpping

Tapped density = nass of the powder/ 1apped volume
Tapped density (Dy) =WV,

Hausner’'s ratio: Hausner's ratio © is an indirect index ofease
of powder flow and was caleulated by the fornmila.

Hansner's ratio = Dy/Dy

Where. Dy is the tapped density
Dg 15 the bulk density
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ABSTRACT =

The aim of the study was to screen the phytoconstituents present in the flower extracts of
Gomphrena serrata L. and their further analysis by GC-MS. The flowers of the plant were
extracted using solvents hydroalcoholic mixture (50:50) and acetone. Preliminary phytochemical
screening showed the presence of alkaloids, glycosides, tannins, flavonoids, steroids, amino
acids and proteins. Column chromatogmphy was carried out on the acetone extract of the plant.
GC-MS analysis of chloroform fraction showed the presence of 30 bioactive compounds. The

study forms a basis for the biological charactenzation and importance of the compounds

identified.
Kevwords: Gomphrena serrata, GC-MS, bioactive compounds
e S ) _13;)3
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L INTRODUCTION
Plants are the nch source of bioactive
constituents with diverse pharmacological
Properties. The

charactenization

extraction and
of phytochemicals from
plants have resulted in the discovery of novel
drug entities with high therapeutic valye
(Reische DL, 1998), The plants of the genuys
Gomplrena belonging fo family
the

treatment of various ailments like asthma,

Amaranthaceae are employed in
diarrhea. gastric disturbances (Vieira et al.,
1994; Reische DL, 1998). The plant has been
studied to possess antimalarial. carminative
and duretic properties (Gessler et al., 1994,
Dhawan et al. 1977). Oleuropein has been
isolated from the plant (Babu et al, 2012).
The plant extracts have been studied to
Possess anticholinergic and antihistaminjc
properties (Vani et al, 2016), The present
study has been undertaken 1o explore the
phytoconstituents of the plant by GC-MS.
2. MATERIALS AND METHODS

Collection of plant material

The plant matenal was collected from local
grounds of Prasadampadu and Enikepadu
coordinates 16°32'45"N  80°3412"F  of
Vijayawada rural region. Knshna district,
Andhra Pradesh, India. The plant specimen
was identified and authenticated by Dr. P.
Satya Narayana Raju. plant taxonomist,

Research Article

Dept. of Botany & Microbiology, Acharya
Nagarjuna University (ANU), Guntur (Dt),
Andhra Pradesh. India. A voucher specimen
00L/VIPW was deposited in the department
of Pharmacognosy, Nirmala college of
Pharmacy, Atmakur, Mangalagiri. A.P.. [ndia
for future reference

Preparation of powder and extract

The

powdered, coarsely usmg a mechamcal

flowers were dried under shade,
grinder. Then the powder was extracted with
50:50 methanol, water and acetone alone
using  soxhlet The

obtained were dned under vacuum, preserved

apparatus. extracts
in refrigerator for future use. The yield of
eXlracts was found to be 25.09% wiw for
hydroalcoholic mixture and 24,79, wiw for
acetone solvent respechively (Evans et af.
2000) .

Preliminary Phytochemical screening

The plant extracts were lested for the
presence of various phytochemicals by using
standard methods (Evans et af _ 2000).
Isolation by column chromatogry phy
Column chmrnalcgraphy was performed on g
classic 20 cm long » 2 em diameter glass
column packed with silica gel (Merck,
Germany). Acetone extract of the plant (20
ml) was applied to the column by use of 3
pipette. It was eluted sequentially with
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The Great Indian Novel: A Postcolonial Artifact of
Cultural Significance

VishnuVandana Devi.V.
\sst el of English
Viwva Institate of Technolegy lor Women
Entkepadu Vijavawuda 521108
Mobile: SSVGH01S  E Madl 1D vandanachengalvala 102gmail com

Culture is a deseniption of a partienlar
way of lite, which expresses certain mean
mes and values, not only in art and learn-
inl:. but also m msiitutions and ordinary
behavior. Richard Johnson

Novels are cultural forms. and present a
discursive formation of ideas. images and
practices. In Cultural Studtes, the text is
considered for its various representations
and meanings. The focal point of Cultural
Studies is related to power and hegemony
among the various institutions in the soci-
etv. Power relations are observed as govern-
ing aspects among the social relationships
too. Power acts as a restricting force as well
as a constructive phenomenon. Class. race,
gender and nation are some of its important
subjects. The critical theory of cultural
studies and the powerful power play is in-
tended to be applied to the famous text of
Shashi Tharoor. The Great Indian Novel.
The paper tries to bring about the social im-
plications on which the text is based upon
and the various culrtural identities it tries
to construct. The Greal Indian Novel. the re-
telling of the Mahabharata. tries to re-de-
scribe. re-establish and re-enforce the cul-
tural heritage of the country. The text en-
quires the inequalities observed during the
Mahabharata time and the oppression of the
Indians by the British. The Greal Indian
Novel Is a cultural critique of the power
struggle among parties and people, of the
legendary characters portrayed as ordinary
human beings with their own strengths and
weaknesses,

A posteolonfal text clearly or allegorically
lries to represent several elements of colo-
Mal oppression, which traces the readers
£an notice in The Great Indfan Novel. Prob-
lems of cultural dissolution and enquiry of
S0me  challenging  views happen in
Postcolonial criticism. It also tries to create
aWareness through philosophic enquiry.

o e N

Post-colonialism tries to interpret the
texts with a healthy degree of self con-
sciousness and suspicion. Terry Eagleton
(1994) was of the opinion that postcolonial
criticism observes the issues of power. eco
nomics. politics. religion and culture in as-
sociation with colonial hegemony.

Culture. according to Stuart Hall was a
tool used to have control over the society po-
litically and socially. Tharoor leaves no
stone unturned to depict the culture of the
changing. newly born India in the garb of the
mythological India. But. yet. the re-creation
of the history and the histonical characters
authenticates the statement that history is
the preseniness of the past and the pastness
of the present. Subjectivity was a social and
political creation and identity was always in
negotiation with the changing society and
henceforth. not permanent. Identity of vari-
ous characters and events in the novel help
the readers to notice the significance of the
same and the challenges and opportunities
the characters faced. Bhim s looked upon
as the identification of the Indian army,
Arjuna as the press and Draupadi as democ-
racy. The challenges open to the govern-
ment as well to the public of India during the
emergency period are paralleled to the dis-
robing of Draupadi in the epic.

The paper studies about how culture is
organized or observed during pre-indepen-
dence and carly post-independent India: and
how the Posteolonial studies facilitates to gel
back to the colonial history of Inda (o ob-

serve the oppression and marginalization of
the natives.

Globalization has a profound influence on
local cultures, With globalization, modern-
{zatlon took place. Along with modernization,
there was also resisiance towards European
power in the posteolonsal period. In India,
globalzation and post colonialism go hand in
hand, globalization focuses on frec-market
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Wrrd. The Stages of Econnmie Grocath- A N
Cammunist Manifest, Shashi Tharoor's

el demanstrates o the ters of the colo-
nized patlans wrestle with the colonial power

in newer modes of reprevestation

=

Cultural Studies 18 2 thesretical practce,
wherein In the creation of that thenry, there
Is an interventlon of politics. Therefors,
such knowiedge can pever Le abjective. but
t% posited. It s spraking about sumething to
sumenns, from a definite place and with a
definbe purposs. The Great Indian Novsl has
heen written with a motive 16 speak about
the: colonial atreities and the typleal nature
tf the actions of the heroes of iIndependence
struggle, making them equivalent to the leg-
endary characters of the epie. The writer's
intention In politicizing the motives of the
characters Is to make the readers compre-
hend the weaknesses of the characters.

Shashl Tharoor's The Gresat Indian Novel,
1% a fascinating blend of the Indlan epic and
contemporary political scenario, before and
after Independence, Characters from the
Mahabharata are paralleled o the charac-
ters of Indlan Independence struggle and
the narration continues on a satirical veln.
The elderly personae of the epic, the histori-
cal personalitics of India and their actions
reverberate with the mocking tone of the
author throughout the novel.

Mr. Tharoor says he chose Mahabharat
for a retelling because iU's an epic that still

resonales with great relevance In contem-
porary India. Unlike the other Hindu epic
Ramayana, Mahabharat Is a secular story. -
(the Hindu god) Krishna being the only di-
vine presence In the book. And it had some
very Interesting characters - they had feet
of clay, they made compromises, they struck
shady deals and they had base motives. And
there was enmity and jealousy; there was

A ety ARAM =1
18] IS0 243J—1J.‘———-_‘___"——-‘:‘:.;~:H

Education and language are e W0 ¢
here is ap Interchange of

language

cultures. While
Britishers and 1!
implemented
time. ther had to learn the naty
Richarg. the regrese
the equerry hare a cooversauon. it Secomes
quite humorous and satirical, as they dis-
cuss the basic structure of Hindi landuage
and Sir Richard’s knowledze of the language
lands him in a funny and confusing situa-
tion.

Postcolonialism tries to emphasize the
aspects of cultural variations and commemo-
rates ‘cultural polyvalency’. wherein in a
society people at the same time belong 1o the
cultures of the colonized and the colonizer.
This criticism brings forth an outook of re-
markable change in the aspects regarding
marginality. plurality and otherness which
form the basis of its study.

The Great Inditan Novel is a novel written
about India, during and after independence.
It brings oul the actions and reactions of the
colonizer and the colonized. British political
supremacy over the Indian sub-continent
began as early as 1757 and continued till
1947. But, some of the Indian states were
not under the direct control of the Brish:
there were still some native states which
had the benefit of their own rule and admin-
istration.

Hastinapur of The Great Indlan Novel was
ane such state. The British Resijdent had to
keep himsell away from Hastinapur due to
the powerful kings of the kingdom.
Shantanu and Ganz:adatta. During 1848 -
1856. when Lord D.lhousie was the Gover
nor- General of Inc:1. the British govern

ey
Yo
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Scanned with CamScanner

1PA_

VIJAYA INSTITUT
| 3
PHARMACEUTICAL SCiemcES Fop
ENIKEPADU VIJAYAWADA s?:oﬂf:



Rewearch Jourval of Pharmacology and Pharmacodynanucs. 10021 Aprel- Jare. 201§

88N 09754407 (Pring Available online a1 T
S31-5636 (Online) www.anvpublication.org =

DOI: 1058587101 5806 018000149 e

Research Journal of Pharmacology and
Vol 10 Lssue82) o =
April - June, 2018 Pharmacodynamics .
Home page wwnw.ppd org [y
REVIEW ARTICLE

A Review on Prospects of Zoo Therapy
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ABSTRACT:

The traditional medical knowledge of wdigenous people throughout the world has plaved an important role in

wdentifying biological resources worthy of comtercial ex

from naturally occumng biological material bas been

coutinie fo play an important role in diverse systems of waditional medicine worldwide. as well

ploitation. Indeed. the search for new pharmacexticals
el

ed by ethoo biological data. Animal-based medicines
as 1 modem

pharmaceuticals. The vanious types of zoo therapy and therapy using animml derived migs has been presented in

the article
KEYWORDS: Zoo therupy. animal derived dmgs.

L. INTRODUCTION

Chemucals from nahwe have been 3 pant of humam
cvilization ever since ow carly ancestors began
exploiting natwal compounds fo improve and enrich
their own [ives'. A major part of these chemicals come
from anmnals. Indeed. anmnals are therapeutic arsenals
that have been playing significant roles in the healing
processes, magic rimals, and religious practices of
peoples from the five contiments. The bealing of human
ailments by usmg therapeutics that are obtamed from
antmals or ultimately are derived from them is known as
200 therapy. Animal-based medicines have been
elaborated from parts of the animal body, from prodicts
of its metabolism (corporal secretions and excrements),
or from non-animal materials (nests and cocoons)™!

The traditional medical knowledge of indigenous
peoples throughout the world has played an tmportant
wle i identifying biological resources worthy  of
commercial exploitation. Indeed, the search for new
pharmacewticals from nanrally occummg  biclogical
matenial has been guided by ethno biologeal data_ For
example, Alexiades (unpublished data) recorded the
tedicinal use of 50 animals by the Ese Eja people from
Perii The blood  of the black caiman Melanosuchus
Niger is used (o treat epilepsy and stroke: auts of the
gens Psendonnmmiex are smashed and put m toothache,
pousanous the anmal, the more potent its i poson” In
India nearly 15-20 percent of the Avurvedic medicine 1
based on auimal-derived substances I the area of Sierm
Madre people use 1o say "The more or are left to bite

paful jomis*
2. HISTORY:
- . Resords of 200 therapeutic practices have been identified
Received 0102032015 Modified ou 19,03 2015 . G : 1 identifi
Accepied on 26.012018  CARY Publcanas Allght e 2% SUTVIVING (exts of aucient cultures, beginning with

Rez J Pharwacology and Pharmacedwmamics 2018 1002, 778>
DOL: 10.59582321-5806.2016.00014.9

the earliest written records For exanple, historical
documents of ancient Egypt siuch as the Emibers Papyrus

(1550 B.C) include medicimal descriptions of animal
77
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substances such as houey. hizard blood. sperm whale
ambengris, and mask deer glands, among others

Animals have clearly played a central role in the medical
phanmacopeiss of mankmd for at kast the past 3,000-
4,000 years. Today, anunal-based medicines coutinve to
play an mmportant role m diverse systems of traditional

ACE (mpotensin cogverting enzyme) mhibitony fom
pit viper snake. Battrop ‘s jararacas veaom  and dictary
spplements of Omega-3 PUFAs (polyussatarated farry
acuds) from certain fish ols * The contumed use of 200
therapeutics from ancient tmes to present day suggests
that therr use may be sssocated with some medical

wedicine  worldwide, as well as in modem efficacy
phanmacewnicals. Two good examples of this include
Tahie |- Zoo thetapy udng varew smmah by saccien T ===
[Beerwn Licgoefied and armped on the top of a vmali prece of | | To treat encache
: cloth wineh 11 arested (47 wem) m e oxr
Blood The blood gathesed after havmg cut e ear of the anmns] | 10 te2at fover o ammls
: 15 prd mn the mouth of the same amm) | M e
Chese (freh) | Appled euremely eaten raw of cooked wth o amdd | To besl wownds. 10 sEmathes the tomach™_ ast: dusrhwr
! | eaten hot
Cobwebn Appted extermally | Heemacctste
{Cowfeces | Usedfredh md applied — _| Tobeal burs ] —
Cow mik | Dk | Toven mieasm! pars x0d posonmes (specalivm
P { Cluideen and 2k m smmlis) -
: | Dk very bot 10 toest mmmps
: b : extemally o teut worndy fran dog bee
. Domkevmilk | Domk fresh | % beal conmhs 1@ the elderiy
| Egx | eaten raw LT | Aurslote agmust p s
| | Abo wed v canle and dwep
; | Therewegg s puat ona pece of mw wool wind i | Totwes pams Mie ez moves ou the ool 20 where the volt
| | adbered to the body wth the belp of ol (ot} Sops the walk “takes the pam rwwy” and comes ot of e
' ! wemlvae be nicle tpatwest bt et 10) |
Cooked | Annh-Sanbec - ey
Eatm | Totest stomach ache |
Fk Left airve s o ool scnon! of wier Demos meam to sshabiih the leapth of bepateys Whie
| e b1y ol shice e affecend person vall reward o (ot
Goa! ft Heated avd drunk (coe spoonful) Eem——Cl T T = & s i Juied
Hen b The membrme of the ler tomachnevnctedand | To toeat kacney stomm
stomach dned the ground md made tio a decorton S
Homey Applied extemally under e cans Mg, |
Apphed on the mucos | To trest ok mflmmatiam

There are several excellent studies that describe the state
of medical pharmacopess in different ems ranging from
the tenth to mmeteenth centuriés in the Mediterranean
basin. Thas inclndes stdies on Medieval zoo therapy
the Levant, zoo therapy using various animals was given
m table 1. People who are allergic 10 certamn substances,
or who want to avoid certam onmal products for
religous or cultural reasons may need to know about the
ongin/source of drugs and excipienls contaned withm
thetr medicines. This document provides mformation 10
assist climcians in dealing with these types of situatmns.
A number of medicines (inchuding mblets. uyections,
capsules, creams, mixnuwes and vaccines) contam aumma|
products or are ammal denived. For example, gelatin is a
partially hydrolyzed collagen which is usmlly bovine
(beef) or porcine (pig) m engin. Gelatn 1s used in
makimg capsule shells and 15 one of many fypes of
stabilizers added to pharmaceutical products such as
vaccmes, Hepamm. on injectable ammicoagulamt. 15
prepared from a porcime source'!. Egyp®”,

3 TYPES OF 200 THERAPY:

3.1 PET THERAPY AND MENTAL HEALTH:
Interactions with amimals are considered to patients
suffermg  from post-taumatic stress disorder and
psychatnc disorders. Ammml therapy is wsed to meat
depression, (Figure 1) (www dogtime com) and decrease
BP (Blood pressure). Alzheimer patients who have pets
in their home are less likely 1o suffer of mxiery*
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Nanoparticles for Herbal Extracts
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Alntract

Herbal medicines have been widely wsed all over the world smce ancient times and have been recogized n
pirysicians and patients for their better therapeutic value as they have fewer adverse effects as comypmred wh
modem medicmes. Phytotherapeutics nesd a sciemtific spproach 1o delvenng e compooents m 8 sustamed
inamer fo increase patical compliance and avoud repested admmmstraiion. This can be adneved by desigming
novel drug delvery systems (NDDSs) for herhal comtimens. NDDSs not only redhace the repeated admmestration
1o overcome non-compliance but also help to merease the thermpeutic valoe by reducang fovcity and wereasiug
the broavailability. One such novel approach is nanotechnolozy. Nano-stzed d defn ey systems of berbal drugs
bave a potential fture for enhancing the acanvity and overcouning problems. assoctated with plant medicuses

Hence. integration of the nmocamiers s an NDDS m the tradinonal medicine system 1s essental 1o couffict more
chronic discases such as asthum, dishetes, cancer. and others. The artick describes nmo drug debvery syvenn

propertics, advantages, disadvantages. types of mamoparticles. their method of preparation different mno herbal
medicmes, and nimo herbol cosmetics available i the warket

Ol
o
>
ol
<
>
m
<
>
2

Key words: Herbal drugs. manotectnology, novel dmg delivery systems

INTRODUCTION
Importance of herbal medicine

mee ancient tme, bebal remedses and

matural products (NPs) are beng used 1o

cure the diseases’™ NPs that me isolated
from the plants are knowy a5 “hetbal remedies.
Pracncally. herbal remedhes have the date back
long history to the existence of the human
civilization. New medicines are beng developed
and will be developed gadually by the scientrsts
throngh the different ways. However, always
ancient or herbal remedies and NPs have been
the roots of these medicines. Tn the ancient ie.
before the armval of high throughput screeuing
concemed to dmg discovery, 90-95% dnug
matenals were NPs ' Infornmtion on the sowrce
of new drugs newby 1981-2007 specifies that
approxmsiely hall of the drogs ae based
oo the NP5 ' It hiss been proved that NPs
are more vohmtanly absortbed than synthetic
drugs. Although the herbal formmlanons sre
not expecied to teat diveases properly, they
can help 1y better management of diseases by
the patient humself. 1t can improve the quality
of life by pving writional supplesent as well
Stlver manoparticles have been syutheszed for
Candiospermum helicobocron leaf exiract 1

The plurmscutical compames were lond when techmigques
wete developed to produce a syathetic replacement for numy
of the medhornes that had been derved from the foress. Now,
the plaonacestical effocn we crackiug 1o developing the
U proneeting of mdipenous therapres and developruens the
nimqueness of plant-based drups of herbal remedies *

Novel drug defivery system

The mm of novel drug delivery system (NDDS) i fo povide
# therapestic amowmt of drug 1o the apwopriate site o the
body w acconiplish prongely s then mainiam the desired
drug concentration. The drwg debivary syviet shoald deliver
drug ot a rate conirol by the necessarily of the body over
a specified term of trestment. The prane arcas of research
ad development for NDDS are liposomes.  notsome.
wmoparticles. tandermal drog delivery. wmphon, ol
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System. iicroencapsulanon microcapsules, and polymer m
diug delivery

Nano drug delivery systems for herbal extracts

Plytotherapeutics need a scientific approach to deliver
the compoents o o sustained wauner to increase patiznl
campliance aud avoid repeated administration, Tltis can be
achieved by designing NDDSs for hierbal coustimients NDDSs
uot only reduce the repeated administration to OYerCome non-
comphiance but also help 1o tncrease the therapantic value
by reducing toxicity and creasing the hioavailability
The novel cariers should eally fulfill two prerequisites
First, u should deliver the drug at a rate directed by the
needs of the body over the peniod of treatment. Second, it
should channel the active entity of herbal drug 1o the site
of action. Conventional dosage forms mchuding prolonged-
telease dosage forms are wmable 1o meel note of these
It has a number of advaniages for herbal drugs uclnding
enhancement of solubility and bioavailability. protection
fom toxicty, enlmncement of pharmmacological acinry,
cubancement of stability. myproving tissue unacrophages
distmbution. sustamed delivery. ad protection from physical
and chemical degmdation. Thus, the nanc-sized NDDSs
of herbal drugs have a potential funne for eahuncmg the
achaty and overcoming problems associated with plam
medicines. Nanocarmers applving fo herbal remedies will
carry the optmun aniount of the drug 1o their site of action
bypassing all the barriers such a acidic pH of stomach. liver
mefabolism. and merease the prolonged circulation of the
drug 1 the blood due i their small size " Hence, wse of
herbal remedies m an NDDS will enbauce the mprovenent
1 the use of berbal remedies that will come forth 1o trear the
wanons chronological disease

Nawoteclmology 15 approaching new paradigm for drug
delivery system by their unique small size and contolled
welease of the dmg Hence. using “herbal remedy” m the
nanocamers will increase its potential for the teatment of
vimons chronic diseases and health benefits This field of
pharmaceunical technology has grown and diversified rapidly
m recent years aud enierged remendousty from macro level
to micro level and currently growmg at molecular level.
Le. nmo level The imporance of technology in the field of
phamiaceuncs and medicine lus been ever growimg due fo
the changing trends of developimg drugs and drug delivery
systenis ™ Nanotechnology m some NDDSs like ocular
drug delivery has been used to enhiance the bioavailability by
overcommg the dranbacks of the comventional dosage forms

Ihnlswm‘hledmﬂrcmdtynfkmmmm
the encapsulated drug molecule and transport it to various
areas of the eyes™ I [Figure 1]

Nanoparticles
Nanoparticles are purticles between | and 100 namometers in

size. In nanotecimology. a particle 14 defined as a small object
that behaves as a whole unit with respect fo its transport

and properties. Particles are further classified according 10
dinmeter [Figare 2] 1

Properties of nanoparticles''*"

*+  They are effectively a brdge between bulk materials and
atomic or melecular strictures
+ The lugh surface area to volume ratio of nanoparticles
provides & tremendous dnvimg force for diffusion.
especially at elevated temperatures. Smtermg can take
place at lower temuperatures. over shorter fme scales
thiant for lacges particles
Suspensions of nanoparticles are’ possible ‘since the
mteraction of the particle surface wath the solvent is
strong enough 1o overcome density differences, which
otherwise usually result 1w o materual either sinking or
floating in a bqud
Nasoparticles also often possess unexpected optical
properties as they are small encugh to confie
therr electrons and produce quantum effects. For
example, gold nanopariicles appear deep red 1o black m
solution
* Nanopathicles with dne-half hydroplulic and the oftier
lalf bydrophobic are renmed Janus particles and are
particularly effective for stabilizing emulsions. They

Partities do not easily
absorb into skin

Naag-sized particie Ingsedients effectvely
| technology transterred deaply into skin |

—

Figure 1: Transport of drug molecules through skin

Figure 2; Nanoparticle

*Ap-Jmn 2016 (Suppl) » 10 (2) | S5 ————
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ABSTRACT:

Thus study was auned to overcome the problems of artificial preservaties med 1 food preservation with nstural
presenvatives. In this aspect, four different plants was selected such as back cumm. Gansmon. conander and
mumt for aut-microbial activity against some food bome pathogens such as thiee gram negative microorganisms
E colt. P aerugmosa, 5. marcescens and three gam poutive mroo pansms wsch a Bactfus ssbirhy. 5 gurem
and B cereus. A selected plant material was extracted by the soxbler spparams with water Aqueous extract and
in combmation of extracts (1:1) ratio was prepared and sobwmscrobal achvity was analyred by agar disc
diffusion method. According to the: results obtmned mdiidual extract of munt agaust £ colt has produced the
highest zone of inhibition 18 mm. The extract of mnt with cormnder showed 19 mm of zone of mivhinon
against £ colr. Overall all the plant extract and thewr combmation showed very good astibactenal sy, The
Plant extract are most probably used for food preservation tun the chemyical preservatives becaiise the chemical
preservative which leaves the chenical residue on the food which can canve lsarm 10 the lLife Frrther sudies
may be camied oul 10 screen the valuable antmmerobial constituents present 1 the plat materaly

KEYWORDS: Antmicrobial. Natwral preservative, Plant extracts. Agar Dise Diffison, Zose of inhibition

INTRODUCTION: Tt acts ax anhioxidants, preveating chemical reactions that
Food preservation is o techmque to fight against cause the oxadation of food, those resuln in jts spoidage’
microorganienis  otherwise  they spoil  the  food  and it can be hanmfol because of chenucal resadue retain
Worldwide use of food preservatives i mereasmg 4.1 % 10 foods and incremsed potential nik for cancer The
every year' The artificial food preservatives refuce the natural preservatives are substances that slow down the
moisnire  level of the food and prevemt the decompostion of Wological produces. |y can add
microorganism growth numients lost m processing and safe and effective 100l

for protecting the food from s, Plant-

based antimicrobials have more therapeutic effect with
levser side effecty’

i Nﬁf:ulm-lmumyhdbmkd‘fm Sa, the

natural preservatives bke cmmamon
Recared on 16.04.2016 Modified on 15,05.2016 black cumin were selected o reduce the mmmz
tedon 21082016 © RIPT All rght teverved antificial :
m; Pharw oef Tech 10 90 7 843847 peoduced by preservatives,
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Cinnamon belongs to the family Lauraceae. Cinnamson

bark 15 used as a spice and popular flavormg in
numerous alcobolic beverages. It has good antidiabetic.

miti-inflanmmatory.  anti-oxidant  and  anti-microbial
ncu"l!f
Corander belongs 1o Bly Ap All parts of the

plant are edible. but the fresh leaves and the dned seeds
are iraditionally vsed in cooking. Both the leaves and
seed contam anfioxidant activity® This is found to cure
indigestion as well as mduce appetite within mimtes’
They are rich w vitamin A_ vitamin C and titamn K

Mint belongs to the fanuly Lamiacess Mint was
ongnally used as a medicinal herb to treat stomach ache
and chest pains. It contams essential oil and menthol is
particularly used as flavorings in breath fresheners.
drnks, anfisepuc mouth nnses. calming snxietv, and
promoting restful deep’

Black Cumm belongs to the familv Ranunculaceae
Black enmim is nseful in cancers whose growth depend

studies

4. Extraction of Plant Material

Freshily collected plant matenals such as Mint. Black
cumin, Corander and Cimamon were powdered aud
stored at a room temperature. The extraction was carmed
out with water by soxhlet apparatus. 15 g of dned Mnt
powder was extracted with 125 ml of water by soxhlet
apparatus for 4 ' . Aqueous extract of must powder
was prepared and stored m the refrigerator at 2-5 °C unnl
it was nsed for the antimcrobial sudies. Smmlardy, 15 g
of dned black owmin, conander and conamon powder
was extracted with 125 ml of water separately by soxhlet
Apparats for 4 hus

5. Sereening of Antimicrobial Activity

5.1 Preparation of Inoculum

A loopful of organism was taken from a culture of E
coli and inoculated nto 10 ml of Mueller-Hinton broth.
A similar procedure was followed to prepare the
moculun of other bacterial species ie., 8§ sureus. §
marcescens, P aerugmosa, B. cerens, B subnhs. The

on angiogenesis. The seeds are used as a spice’”

The present study was having main aceurate goal to
avoid the nsk of amficial presenvatives m food
preservation with the patural preservatives like
cimmmon. conander. mnt and black cumimn.

MATERIAL AND METHODS:

L. Plant Materinls

Mint (Mentha spicara), Black cunun (Nigefla samva),
Corander  (Coriandriam  sativum L),  Cinnamon
(Crnmamonim verum) used m the present stdy were
procured from local shops of Vyayawada, Andhra
Pmdesh

2 Standard Drugs

Tetracycme  (Broad  spectrum  antibiotics)  and
streptomyein (Anunoglycosidic antibiotics) were used as
standard drugs.

3 Microorganisms
E coh (NCIM 2256). P. aerugmosa (NCIM 2037),
Servatia marcescens (NCIM 2078) and tlree gram

broth suspension was. then ncubated at 37 °C for 3 hr
and nhilized for antibactenal assays

5.2 Media for Test Organisms

Mueller-Hinton agar medmm (19 gm) was dissolved in
250.ml of distilled water and autoclaved at 121 °C for 15
mm at 15 Ibs. Then, it was moculated with gram positive
and gram negative microorganism and p
plates and set aside until 1o get solidified

d o sterile

53 Agar Disc Diffusion Techniques

Paper discs were dipped aseptically in four distinct
aqueous extracts such as Mmt. Black cumm. Coriander
and Cmnamon. As well as the combination of all these
four extracts in 1,1 ratio and placed over Mueller-Hinton
Agar plates seeded with respective pathogens'” ¥ The
plates were incubated m an upright position at 37 °C fog
24 by, The dinmeter of mhibition zone was measiwed in
mm and the results were recorded.

RESULTS AND DISCUSSION

Antimicrobual actmry of watural preseratives such as

mmt, conander, black comin and fmnamon agueous

extrachs were evaluated and reported | :

positive microprmnisms such as Micrococcus lutens Tyhes 14 and Figs 14 . the: following
(NCIM 2871), Baallus subtiis (NCIM 2710) and
Staphylococcus aurous (NCIM 2794) were used in these
Tﬁluﬁwm&agﬂfnw@hﬂ:&‘ 1 Gram negativ ’Mi‘"‘?l'_'@.-L____

SNO.  PLANT EXTRACT ZONE OF INHIBITION (men) -

s e N Eoulf | _Paoigmess =
] AT 18 . ———aeEed %.!"‘.{Eﬁr_m-

- BLACK CUMIN i g 7

i CORIANDER 9 6 s

] CINNAMON 7 i 6

3 STREPTOMY(IN(Sendend Drvg) 16 1 by
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ABSTRACT

The mtention of the present study 1s fo formmlate nmeoadhesive mucrospherss ox
xanthan gum & gnm kondagogn as mucoadhesive agent and by adapting KDOtTops
Surface Composile design was emploved fo study the effect of mdependent varmbles. polvme
and sodmm algmate concentration (X2) oo dependent vanables mucoadhesion time. The best batch exhsbited a

drug entrapment efficiency of 97.12¢

vanous properties like preformulation. flow properties. in vitro mucoadhesion. in virro drog ref
efficiency and surface properties. The external and internal surface morphologic
ancrospheres were mvestigated usmg Scannimg Flectron )
flow properties. in vio drug release and entrapment efficiency was selected
formulation MGKS. The in vifro release profiles from optimized formmlations were applied on various release ki
models of drug and suggested that the drug release from microspheres followed non-fickian diffision The
formulations MGKS was subyected to stability studies for six months at 40" =

o 2nd 2 swelling mdex of 96 98¢
98% The drug release was also sustamed for 12 b The prepared mucoadhesn

- i Elamgana,

mianmg ametdme by employing

gelation techmque. Rasponse
on (X1)

Concomir:

2 ngn

ol percentage mmcoadhesion afier 10 b was

mcrospheres were charactenized fior

case. enfrapment
al characterisiics of munccadhesive

B L %

hich showed better

showe
optmmrzed formulaton e,
i 1
_ optinuzed
=2'C & 75:5%RH s per ICH guidelines

and result showed that there were no changes m physical parameters. formulanen parameters and in vitro release

studies

, Keywords: Mucoadhesive Microspheres. Cunetidine, Factorial Design. I viro study

ENIKEPADY
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INTRODUCTION

Microsphere camier systems made from the
uatirally ccomring biodegradable polvmers have
atracted considerable attention for several years
sustined drug delivery. Recently. dosage forms

that can precsely centrol the release rates and
target drugs ™ a specific body <ite have made ap
cmomoss m@o m the fomolation ang
development of novel drug delin oY svstems
Micospheres fonm aa importam part of m(il novel
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drug delivery systems [1-3] They have vaned
applications and are prepared using assovted
polymers, Howewer, the success of these
uticrosphieres 15 linited owing to fhew short
residence time at the site of absorption. It would.
therefore, be advantageous 1o have means for
providing an intimate contact of the drug delivery
system with the absorbing membranes [4]. This can
be achieved by coupling bicadhesion characteristics
o microspheres and developing bioadhesive
microspheres. Bioadhesive microspheres have
advantages such as efficient absorption and
euhanced bioavailability of drugs owing 10 a high
surface-to-volume ratio, a much more intimate
contact with the mucus layer and specific largeting
of drugs to the absorgtion sile (5}

Cimetidne 1s a histamme H2 receplor
antagomst. which is widely prescribed in gastric
ulcers. duodenal ulcers and gastroesophageal reflux
disease. It is poorly absorbed from the lower
gastomtesimal tract and has a short elimination
half-life (~ 2 h) (6] The purpose of the work was 1o
prepare cumetidine (CM) microspheres in order to
achieve an extended retention in the upper GIT.
which may result m enhanced absorption and
thereby improved bioavailability.

MATERIALS AND METHODS
Materials

Cimetidine was obtained a5 a gift sample from
Aurcbindo Pharma Limited. Hyderabad. India.
Sodmm algmare was obtained from Pruthvi

Chemucals, Mumbai. Sodmm Carboxy Methyl
Cellulose. Xanthan gum and Gum Kondagogy were
obtamed from MSN Laits Lid. Hydeabad All
olbier chemcals were of Phamacewlica] grade

Method

Cimetidine mucoadbesive miampheres were
prepared usmg polymers sodnmn algmate chitosan
sodinm CMC by tonotropic gelation method. A 2
full factorial design was empioved 1o study the
effect of independent variables. polvmer-to-drug
ratio (X1) and stimmng speed (X2) on dependent
vanables  percentage  mucoadbesion,  drug
entrapment efficiency and swellmg mdex Differem
formulations were prepared by usimg differemt
concentrations of pohvmers and mucoadhesive
agent showed m Table 1 & 2. Cumetidine
mucoadhesive microspheres were prepared usmg
polymers sodmm algmate & xanthan grm and gam
kondagogu were used in different concentrations by
ionotropic  gelation method I this method.
weighed quantity of cimetidine was added 10 100
mlsodhmalgmate.mmanmmdm
kondagogu solution were thoroughly mixed at 500
with the help of syringe and needle mto 100 m]
aqueons calcium chlonde solution and stirred ar
100 rpm. Afler stiming for 30 min. the otzained
microspheres were washed with water and dried ar
M"Cfnr-ihinahumownmdslacdm
desiccatars [7].

Table 1 (a): Optimization of Cimetidine Mucoadhesive Microspheres containing Xanthan g

Factor Name Minimum Maximum -1 Actual +1 Actual Mean  Std Dev,

A Sodm 3.00 400 300 4.00 350 o041
Algmate (%)

B Xanthan 15.00 20.00 15.00 20.00 1750 204
Gum
(%)

Table 1 (b): Composition of Cimetidine Mucoadhesive Microspheres containing Xanthan gum

Formutation Code Cimetidine Sodimm

Calcium Xanthan Gum

Alginate (%) Chloride (%) (%)
MX1 2 35 10 17.5
MX2 2 40 10 200
MX3 2 35 10 20.0
MX4 2 30 10 17.5
MXS 2 30 10 150
MX6 2 40 10 15.0
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In Vitroand /n VivoEvaluation of Cimetidine loaded mucoadhesive
microspheres

Arifa Begum 3K'<* Basava Haju DV

Corresponding author
ibstract
In the mresent research work mucoadhesive microspheres of cmetidine was prepared using
ionairopic gelation techique. All fhe micmspheres were charactenzed for partcle size, scanning
electron micoscay, FT-R study, DSC, percentage yield, drug entrapment, stabifty studes and
for in vitro refease kineics and found 1 be within the Smits. Among all the formuations M12 was
selected as optimzed fomulation based on e physicochemical and release studies. In
z ¥iro drug release study of optimized formuizbor M12 showed 99.12% after 12 1 in 2 confrolied
(el Kootk Hidd: marner, which is essental for anf wicer herapy. The nnovator cmetine comverional tablet showed
WM et Ty the drug release of 9.15% witim 1 h. The drug release of cmefidine oplimized fomulation M12
folowed 2610 onder and Higuchi kinefics indicaling difusion controlied drug release. /7 v sludies
S i revealed that the opimized fonmiaSion W12 gave fhe highest AUC and T, The resulls are
neda o indicatve of amettine as mucoadhesive microspheres for improving e oral bisavaiiabilty with
controlied drug release.
Keywords: Cimetidine, muccadhesion, chitusan, ionafropic gelation, bioavailability.

Arffa Begum SK

introduction

Oral route is most sought-after for administrafion of drug molecules
10 the systemic croulaion due lo low cost therapy, ease of

mcrospheres and fabiets, have been thoroughly prepered and
reported by several research groups [3.4),

adninisiration, patient compliance [1]. New dug delivery
technologies are revaluionizing the drug discovery, development
and creafing R&D focused pharmaceutical ndusties fo ncrease
the momentum of global advancemerts. In this regard novel dng
defivery systems (NDDS) have many benefits, which ndudes
improved therapy by increasing the efficacy and duraiion of drug
adhivaly, increased patient complance Hrough decreased dosing
frequency and convenient routes of adminisrabion and improved
site spacific delivery fo reduce urwanted adverse efiects 2]

Despie the problem frequently encountered wih controled releass
dosage forms 15 the inabifty to mcrease the residence time of the
dosage form in the stomach and proxmal portion of the small
intesting, due to Ihe rapid gastrointestingl transit phenomenon of
the stomach which may consequently reduce the extent of
absorption of many drugs since almast most of the drug entities are
maslly absorbed from the upper part of the itestme, theretore i
would be beneficial to develop a sustained release formulafion
which remain af the absorption site for an extended peniod of time
50 that maximum of dose & absorbed in systemic drculation.
Several approaches fave been immersed o prolang the residence
fime ot the dosage forms at the absorplion site and one of these is
the development of oral controlled refease mucoadhesive system.
Vanious gestrointestinal mucoadhesive dosage fomms, such as

Mw. is e refatively new and emerging concegt in drug
deivery. Mucoadhesion keeps the delivery system adhering fo the
mucous membrare [5]

mmalory drugs. which has less
bicavalabiity (60%) and lesser halt e of 2 h [7) The aim of
present work & b design and evaluale mucoadhesive
merospheres of omelidne 17 v and in ko Yo enhance s

bioavalat¥iy and prolong residence me i stomach

Materials and Methods

JIJAYA INSTITUTE
HARMACEUTICAL SCIENCES FOR WOMEN
ENWEPADU VIJAYAWADA 521°'18



:

~ e - & . ki
f OrTisaslion xf LAmébine muccadhesive Mn Winiie

Cimetidine mucoacdhesive microspheres were prepared Using
diferent polymers Wke sodum alginate, chitosan, sodium CMC,
xanthan gum and qum kondagogu by knotropic gelation method.
Difierent fomulation trials of cimetidine were prepared using
difterent concentralions of polymer and cross finking agent. Total
14 fomuations were developed using diferent polymers in

_Table 1: Fomnulabon ¥iaks for Cimefidne mucoadhesive mi

difterent concenfralions. In His melad, weidhed quanlty dof
cimetidine was added fo 100 mi sodum algrale solton and
thoroughly muced at 500 mm. Resultant solufion was extruded drop
wise with the help of symnge and needie into 100 ml aquecus
calcum chionde solubion and simed al 100 rpm. After sfirming for 10
min the oblamed microspheres were washed with water and dned
al 60°G - 2 hin a hot air oven and stored in desciccator (8]

FORMULATION | CIMETIDINE |SODUM — [SODIM | CALCIUM CXANTHAN | GUM

(QODE @ [ AGNATE | CMCmg) | CHLORDE  |GUM | KONDAGOGU
M 2 1% 100 | % 1% 05% Ca
2 2 [12% 150 1™ | 12% | 05%

LN |2 e a0 (™ |14 05%
e |2 _"i.ﬁ L RS | 05% o
NS 2 e w (W [ 05%

L 2 N 30 7% (= [ 05% -
M7 I8 ia’z_\, I s, N | 05%
FORMULATIN | CMETONE | S0DM CHITOSAN | CALCAM | ANTHAN | GUM

CODE @ NGNATE | (mg) | CHLORIDE | GUM KONDAGOGU
M8 |2 1% 10 [ 10% 1% 05%

M _+2_ - 15 L 10% 12% | 05%
w2 S N . S N - S
M1 2 1.6% |2 | 10% 16% 05% ,
M2 2 18% 0 1% 18% 05%

13 |2 P I E: 0588 ;
Mid [2 22% | & | 10% | 22% 0.5% ]

Eviluation sludes of Cimetidine  muccadhesive saline and unbound microspheres were counted, The

microspheras percent was presented by he fallowing equation 13}

Micromeretic parameters like parficle size®. angle of repose, bulk
densily, tapped densiy, compressibifly index, Hausner's ratio 10}
sweling index 1], drug entrapment etficiency and % yield [12).

Mucsadhesiwness

The i wito mucoadhesive fest was camed out using small nlesine
from chicken. The small infesinal fissus was excised and flushed
with safine. Five centimeter sagments of jeunum were averted
using & glass rod. Ligalure was placed &t bolh ends of e
segment. 100 micospheres were scatered unifornly on the
averied sac from the postion of 2 cm above. Then the sac was
suspended in a 50 mi tube containing 40 mi of saline by e wire. fo
immerse in the saline completely. The sacs were incubated at 37°C
and agtated horizontally. The sacs wene faken out of the medium
after immersion for 1.2 3 4, 5, 6, 7 and 8 h, immediately
repositioned as before in & similar fube containing 40 mi of fresh

Mucoadhesion= (No. of microspheres adhersd! No. of
microspheres apphed) x 100

fn virodiug releass studies

o wiro drug release studies for developed cimetidne micraspheres
marmdodlnmdswhlmammlimw
[Bedmmm.i.mmgmmﬂeman
nﬂultliﬂmlfﬂ:&ﬁhlrpumﬂ!mwﬂmam
of drug release was defarmined af different fime intervals of 0. 1 2

3.4, 6,810 & 12 h by UV-visbie specirophotometer (Shimadzy
UV 1800) at 218 nm [14].

Orug excipient compatbily studiss

The drug excipient compatibify studies were camid out by Fourier
transmission infrared  spectroscopy (FTIR) method, Diflrentil
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PHYTOCHEMICAL & IN JTTRO ANTIUROLITHIATIC STUDIES ON THE LEAF EXTRACTS
OF BAUHINIA VARIEGATA LINN,

g . = 3 i
Van Mamillapalli *', Padma Latha Khantampeni Zabeena Mohammad ', Anitha Mathangi
Navyanuradha Nandigam ', Sn Manasa Nambun ! and Vani Kata

Department of Phannacognosy and Phyto Chemistry '

, Departwent of Pharmacology °, Vijaya Instifute of
Pharmaceutical Sciences for Wome

n. Emkepadu, Viayawada, Pin: 521108, Knishna District, Andhra

Pradesh, India.

Kevwords: ABSTRACT: The aim of the present study is fo camy ont fluorescence analysis.
Fnrektaie. pintochemical extracton. prelmnsry phyiochemical screeming. estimation of tofal
Quantitative Determination flavonoids, tamins. alkaloids. sterods sapotans and m vitro amtrolithiatic stidies
Invitro, Antiurolithiatic Snxg\- on the leaf aqueous and ethanolic exwacts of Bawhinia vartegain. The results of
=S ——  {lvorescence analysis indicate it the powder on treatment with 50% H,SO, shows
f:::r::hm\:jw dark brown colour noder UV The results of preliminary phyiochemical screcnig
s indicated the presence of saponin glycesides. tropane alkaloids and acidic

Assisian! Professor,

compounds. The results of quanniative detemunation indicated that the aqueous
Department. of Phanmacognosy and extract contams highest amount of flavonoids expressed s 54.6 wg'pm equivalents

Phytochenusiry. Viaya Institute of of quercetin, maxmmm amount of tmmis in ellapolic euact as 56.30 me/gm
Phanuaceutical Sciences for Women,  equivalents of quercetm. equal smounts of afkaloids are present in both extracts as
Enikepadu. Viaynwada- 521108, 25mg 'gm equivakenis of attopine sulphate, steroids and saponins in lowest amiount
Andhra Pradesh. India. The in vitro antirolithuatic activity was studied as percentage mlnbition of stones by

: ] nucleation. growth and ageregation assays for aqueous and ethanolic extracts at 200-

Email: vammamillapalli@ yahoo o 1 1000 pg'ml takmg cysione tablets as standard The results indicated it the
mlubition of growth of crystals mereased with increase m concentration of the
extract Therefore, the plnt chimed to possess antiurolithiatic actvaty and firther i
o smdies as well s 1sobtion of individual compounds respousible for the acriviry
are necessary.

INTRODUCTION World Health Organization Deposition or formation of stones in any part of the
manifests that approximately 75% of the global unnary system 1e the kidney, the ureters or the
population, of the developmg world, depends on umary bladder 15 called Urolithiasis. Stone
botanical medicines for thew basic healtheare formation is the culmmation of a senes of
needs. ' Exact identification and quality of the physiochemical events je super saturation and
startmg materials is an essenial prerequisite to  nucleation. growth of the crystal and aggregation
enswe reproductive quality of herbal medicine that occurs as the glomernlar filtrate traverses
which will contribute to its safety and efficacy. * through the tubules of nephron.

- Unne remams supersaturated with most stone

RN e cou oo | formme salt components as well as chemicals that
E E 101300/PSR7s RV T 0% 84 | prevent or mhibit the crystals from unnary fract.
——  These crystals remain tiny enough. * They will

Aridecanbeaccemed e or | (Tavel through the urinary tract and pass out of the
(=] sz com | body in the wime without being noticed * Calciun

- oxalate siones represe % of :
et o stones. * I 1s wnsm!:lere: lasﬁﬂﬁomzit ammmﬁnai}?eﬁ

International Journal of Phammaceutical Sciences and Research 1074
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affhenon of the winary tract * However, the
presence of cettam molecules tase the level of
supersaturation of salts needed 1o mbate erysial
nucleation or reduce the rie of crystal prowth or
aggregation and prevents stone formation

Though techuological advancements have made
dramatic inprovement, still some of the drawbacks
of the methods exist which meludes thei et too
costly and recwrrence of stone fonmation nlong with
twmber of other side e¢ffects * The problem of
Hnmary stones 1s an ancient oue, and stll remains a
common problem worldwide

Some  wedicmal  plats  contain  chemical
compounds  like  Glyeosammoglyeans  (GAGs)
which themselves possess an whubitory eflect in
the erystallization of caleum oxalate. Autioxidant
constiuents of the plants also belp i ameliorating
the crystalioxalate mduced renal cell mpury. Thus,
antwohthiatic  activity of plants  or  herbal
formulation may be due to synergism of theis
dimetic actvaty, crvstallization whibitio along
with antioxidant activity . The activity of the

extracts was evaluated by measwring the ability of

the extracts to mhibit the formation of calcium and
phosphate precipitates ' In order 1o find pew
potential antrolithuaties the plant selected was
Bauhinea variegata belonging to the family
Leguminasae as there were no scientific reports
published on the leaves of the plant for
antrurolithiatic activaty

The plamt Bauhinea variegata has been used
raditonally, the root 15 camminative, used m
dyspepsia, flatulence and as an antidote to snake
poison. ' The bark, flower mice are used as
astrmgent. tomie, anthelnuntic, scrofula and skin
diseases -

The leaves of the plant were evaluated for the
phammacognostic,  powder  microscopy  and
physiochemical studies " The non woody aenal
paits contain 6 flavonoids, namely kaempferol,
ombuin, kaempferol 7.4'-duethylether-3-0-p-D-
glicopyranoside, kaempferol - 3 - o - f-D-glico
pyranoside, - isothammnetin-3-0-p-D-glucopyranoside
& hespendin together with one triterpene caffeate,
3p trans-(3.4  dibydroxycinamoyloxy) olean-12-
en-28-01c acid. The root contams novel flavonol
glmm l-l.

International Journal of Phannacentical Sciences md Research

F-ISSN; 09758232, P-ISSN 2120-3 148

Thie root bark possesses o vew Havonone (25) -5
Tdimethoxy- 3, methylenechoxy flavonone aid new
dibydrodibenzoxepmn 5, 6dihydro-l _"
dhlivilro-1, Tchhydioxy-3, A-dimethoxy-2-
mcﬂnyId|!u°wuwp|n, together with three known
flavonoids " The Steimn contoms an - unkiown
campotind naringeny S, 7 dunethyl ether 4
thamnoglucoside, o new  phenathtquinone
nmed  Bauhimone has been 1solated  from #
vartegata 1. ' The leaves contmn two new long
cliam compounds hepmtnacontane- 12, 13-diol 7
dotetimeont-1 S-en-9-0l - Anfi cancer achvity wis
studied on the ethanolic extract of stem
Antimerobial activity was studied on the ethanolie
extnet of leal and bak. " Antunflamumatory
avtvaty tor the flavonoid compoinds isolated from
the non woody aenal parts. ™ Hepatoprotective
actvity was studied on the ethanolic extract of
stean” Antindeer activity was  stuched  on 1h||:
ethanolic extract of stem of Bauhinea variegata '
The aimof the present study was to carry out UV-
Fluoresence analysis of the powder prelmimary
phytochemical screenng, to detenmne total amount
of flavonords, taunins, alkaloids, steroids and
saponms and to evaluate i virro antirolithiatic
studies by nucleation. growth and nggregalion
assays for the aqueons and ethanolic extracts of
leaves of Bauhinea variegata

MATERIALS AND METHODS:

Materials: The Plant matenal Bauhinia variegata
was collected wm the month of December dunng
aflemoon from the grounds of Vijaya institute of
Pharmaceuncal Sciences for Women, Enikepadu,
Vijayawada. Herbarmum  was prepared and  the
sample  was  authenticated by Dr. DT P
Satyanarayama Raju, plant taxonomist, department
of Botany and Microbiology, Acharya Naparjuna
University, Guntir. The photographs of the plant
and leaves were depicted 1 Fig. 1 and Fig. 2 The
authentication letter was also enclosed The
Chemieals used were purchased  from Finar
chemicals, The dred leaves were coarsely
powdered and depicted in Fig, 3 and Fig. 4.

Powder Analysis:

Powder Analysis using Chemical Reagents with
naked Eve: The leaf powder was studied with
naked eyely using the cheuuca!s and the results
were noted and given in Table 1
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CopyIBMELES designing 2 medical implant is govemed by
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biocompatibiiity. The development of this area attracts
commercial ulifity. Focus of this contribution is on
metallic, ceramic and polymeric biomatesiaks and laws
reguiating ther use in mademn medical apphications.
Further studies relating to long-term effects of
maﬁuidsmhuiuﬂlmxemmdm
fikely to lead to an increased understanding of the
‘iocompatibility of matenals in the future.

Medic) impk
Biomaterials

L INTRODUCTION

Name of the Authors:
The development of medical implants wtilzing new

Vani Mamiliapall’, : materials continues to atiract considerable academic
Padma Latha Khantamneni and commerdal interest. The development of new
ww*ﬂm biomaterials involves a complicated mix of materials
Atmakuri HUS Sravye science and cell biology. Collaboration ol vanous
“Oeportment of Ph ariosy and Phyto Chembstry, Viioya Institute experienced spedalists such as material scientists,
of Pharmaceuticol Scientes for Women, Endirpady Vinpmwars, Pin- metafiurgists, taumatologists, orthopedists, chenusts,
521108 Krishna District, Andhira Prodesh, findia) mechanical engineers, pharmacists and others in order

to achieve better results in research, development and

‘Departmient of Pharmacalogy, Vijoye lnstitute of Phormaceutical ! s
Seiences for wofm Enthepady, Viayoweda, Pin: 321108, Krishna implementation of the extracted knowledge into the

Custrive, Andfia Pradesh, (ndin] practice is of essenlial importance. Biomaterials are
nonviable materials used in @ medical devices intended

vl Ly s gl

s — and cover several classes of materrals, such as metallic,

W_w-mmmm FJ:lhﬂ_nerf. vawm {2016, chranie < ; e

December 8) Bio compatisie materials med in medical prartie mm;‘"" polymeric matextals. Medical implants are

Advance Research joumal of Multidisciplinary Discoveries. Vol 7.0 P that have to satisty functionality demands

CiL  PRGT-TS, Now 2016 GSN-256-1045. from defined by the human body as working envitonment
_ ittp/) b sear ;‘m-f \ | ideally, they should have biomechanical properties
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tomparabite o those of autogenous tissues without any
adverse effects and are regulated in order to ensure safety
and effectiveness. The choice of material used Jor designing
a medcal implant s gaverned by iocompatibiity,
bioadhesion, bio functionality corrosion resistance etc. To
better understand implant material biological OFganism
nteraction most of the studies are directed into the
feleases of particles from the material and offer screens for
gecoloncity, carcmogeniaity,  optotoxicity,  irmitation,
sensitivity and sterilization agent residues (Balazic et al,
2007} Focus of this contribution is an metallic, ceramic and
polymeric biomaterials and laws regulating their use in
modern medical applications.

Ll TYPES OF BIOMATERIALS:
Biomateriaks are divided into following subgroups (Fig. 1)

111 Metallic biomaterials: Stainless steel, Coball alloys,
Titanium alloys

112 Ceramx biomaterals: Alumunium owde, Zirconi,
Calcium phosphates

1.1.3 Polymeric biomaterials:

e Synthetic polymess. Slicones, polyethylene,
palyvinyl chioride, polyurethanes

*  Natural polymers- Collagen, gelatin, elastin, silk,
polysaccharide.

Fig. 1: Main types of biomaterials in humans

1L

METALLC BIOMATERIALS

Metallic biomaterials are ofien used to support and/or
replace components of the skeleton. They are used eg. as
artificial joints, bone plates, screws, intramedullary nails,
spinal fixations, spinal spacers, exemal fixators, pace
maker cases, artificial heart valves, wires, stents, and dental
implants. They possess greater tensie strength, fatigue
strength, and  fracture toughness when compared (o
polymeric and ceramic materials. Most wadety used metallic

A unit of International Jonrnal Foundation

Advance Rescarch Journnl of Mult- Divcipiinary Discoveries

ISSN NO ; 24561045

blamateriats for implants devices are 3160 stainbess steels,
tobalt alloys, commerncaily pure tilanmm, and Ti-6AL4V
alloys (Sumita M et al, 2004, Annual book of ASTM
standarids  1999; Williams 1993, Bieme ef &, 1998)
Orginally, these materials were developed for industyil
pUrposes

Table 1: Mechanical characteristics of metal alloys used
in medicine

L . M LD S

. , Stainless | Cobalt | Ttanium

|| ‘Common oy | slop |
stiffness High | Medium | tow

Strength

Comosion

The comosion resistance, which results in very small
release of harmful toxns when exposed 1o bod#y fuids, is
the main reasons for these materials can bie ket inside the
body for a longer penod of time and are therefore
appropriate for medical uses. In Table 1 some mechanical
and biological characteristics of stainkess steel, cobalt and
t#anium alloys are presented. As additional inlormation
ket us mention that production of metallic-based medical
devices in general involves cutting operations {turning,
milling. drilling etc ), forming operations [pressing,
hydroforming, forgng  etc) and other  alternative
machinng operations (Lser and waterjet cutting,
different Layer -by-layer sintering techniques such as direct
metal laser sintering, selective laser melting, selective
laser sintering, electron beam melting and  laser
engneered net shaping) (Bombac et al 200),
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Formulation and Evaluation of Fast Dissolving Tablets of An Anti
Ulcer Drug by Sublimation Method

Arifa Begum Shaik'*, Pooja Gundraju’, Sai Lakshmi Pallampati', Jyothi Kota', Priyanka
Pirudula’, Padma Latha Kantamaneni'
L Vijaya Institute of Pharmaceutical Sciences for Women, Vijayawada-321108, AP, India.

ABSTRACT

The purpose of present research was to formulate and develop the patient frendly pantoprazole
sodium fast dissolving tablets using sublimation method 1o aclieve rapid dissohution. In this study,
an attempt was made to fasten the drug release from the oral tablets by mcorporating the
superdisuitegrants and camphor/ammonium bicarbonate as subluning agents. The prepared fast
dissolving tablets were subjected fo pre-compression analysis and evaluated for hardness, weight
variation, friability, wetting time, water absorption ratio and dismtegration time. From the results
of in vitro drug release studies, the formulation F9 exlibited fast release profile of about 95.21% i
14 min and disintegration time 90 sec when compared with other formulations. For the optimized
formulation F9, the mitial dissolution rate was 38.82% / 2 mm Founer tansform mfrared
spectroscopy studies revealed that there was no possibility of mteractions between dmig and
excipients. The present study demoustrated potential for rapid absorption, mmproved
broavalability, effective therapy and patient comphance

Keywords: Fast dissolving tablet, pantoprazole sodium, subliming agent, superdismtegrant, proton

pump nhibitor
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INTRODUCTION

Oral route of drug admmisiration offers wide acceplance up fo 50-60% of total dosage forms, Solid
dosage forms have gained populanty becanse of ease of admmistration, accwracy of dosage
possibility of self-medication and avoidance of pain as well as the patient comphance. Among the
solid dosage forms, tablets and capsules are most popular. one major drawback of this dosage
forms for some patients, 1s the dufficulty to swallow Drnking water plays a vital role i the
swallowing of oral dosage forms, People expenence mconvenience in swallowing conventional
dosage forms such as tablet when there is unavailability of water, m case of motion sickness
(kmetosis) and sudden episodes of coughing dunng the common cold, allergic condition and
bronehitis'. For these reasons, tablets that can dissolve or disintegrate at a faster rate n the oral
cavity have attracted a great deal of attention. Such tablets are also suitable for active people. Fast
dissolving tablets are also known as mouth-dissolving tablets, melt-in mouth tablets. orodispersible
tablets, quick dissolving tablets etc’

Pantoprazole sodium is a proton pump whibitor that suppresses gastric acid secretion by specific
mhibition of the enzyme system of hydrogen’ potassium adenosine trphosphatase (H /K~ ATPase)
at the secretory surface of the gastric parietal cell. It 1s used for the treatment or symptomatic relief
of gastric disorders such as gastne and duodenal ulcers, gastroesophageal reflux disease and
Zollmger - Ellison syndrome. It is freely soluble i water, pH 6.8 and 7.4 phosphate buffer,
practically insoluble in n-hexane and chloroform. The systemic bioavailablity of pantoprazole
sodium s 77%, biological half life is | h; short duration of action. Its absorption is dose dependent
and upon oral administiation undergoes extensive first pass metabolism, thereby making it suitable
candidate for fast dissolving tablet dosage forms'

There are various approaches to formulate rapidly dismtegrating or dissolving tablets Sublimation
is one of these approaches in which a subliming agent and superdisitegrant are included into the
formulation to achieve fast disintegration of tablets. Extremely fast disintegration of tablets would
be required to merease the release of pantoprazole sodium from tablets for rapid absorption by the
oral mucosal blood vessels. Therefore. an attempt to formmlate pantoprazole sodium into fast
disintegrating tablets for oral admuustration would have potential for emergency treatment of
peptic uleers. This could be achieved by selecting the suitable phanmaceutical excipients in the
correct proportion. in combination with optimal manufacturing techniques’

The present research was mamly focused on the development and evaluaton of fast dissolving

tablets of an antmicer drug, pantoprazole sodimm. Vanous batches of pantoprazole sodium fast
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Silver{i)-catalysed domino alkyne-annulation/
Diels—Alder reaction: a mild synthetic approach to

tetrahydrospiro[carbazole-4,3'-indoline] scaffoldst

Pankaj Sharma, {" Niggula Praveen Kumar,3* Namballa Har Krishna,*
Daasi Prasanna.” Balasubramanian Sridhar® and Nagula Shankaraiah*"

A mid and ethcient AgOT! catalyzed aliyne-annulahion/Diek~Alder cascade for the constructan ol

Becened 3rd August 2016
Aceepted 2no Septerrtare 2016

letrahydrospirolcartazole -4 3-indoling| dervatives Has been establisted from N-tos-2- (ot 3 en-

yn-1-1l anilne i the presence of methylensndolmanes. This stratedy. providies accesy 10/ (hi one-pot

DOL101039/c6goD0430)

sz Winomtiers-omgamc diasteracseiectivity

Spiroaxindeles represent an abundant core of privileged
heteracyelic molecules which are known to be present in a
number of natural podects’ (Fig 1) that exhibit 2 diene
mnge of binlogical properies such as anticancer,'™ ' anti-
nabaral'™ et On the other hand, ¢ tetmhvdrocariazole
nuckeus 15 slso found m a diverse amay of naturally occumming
alkaloids as well as in pharmacologically active agents.” For
cample, {R-mmatroban is used for cornary artery disease™
and WAY-253752 is wtilized a5 3 dusl-setimg SSRUSHT,, antag:
omist™ Hence, the devclopment of novel and efficent
methods for the synthesis of this dass of heterocyolic moke-
cules is of great importance as far 2 synthetic and medicinal
aspects are concemned.

synthess ol & new class of varous novil and structunally complex spimonmdole moleculis with figh

Dunng the past fow decades, trmnsition metal-catalyzed
ovclisation, Diels-Alder (DA)] orclizations,' allenstanilines
cyehsaton” and enantioselective hvdmarylation of allenes with
indoles” have heen intensively explored for the synthesis of
tetrabydrocachazoles. Later, organocatabvtic asymmietric versions
of DA reactions using enamme, ~ bifunctional acid base cta-
lysis” and hydmgen-bonding catalysis'® have also been will
repoted in the hirerature. Bernardi and eo-workers'™ reported
4 catalytic asymumetric DA reaction: of 3vinvlindoles with
different dienophiles, whereas, Barbas and  coworkers'™
presented an elegant appraach to the carbasolespiroaxindole
skeleton  from Jvinlindoles  and  methvleneindolinones,
However, both the wactions were catalvzed by o C2symmetric
bis-thiourea organocatalyst in the cyeloaddition reaction.

Next, Melchiorre and coworkers'  doveloped an asym:
metric amino catalyzed DA reaction of orthe-quinodimethanes
(oQDMs} which were generated in situ from (Mindoly! unsatus
rated aldehydes with methyleneindolinones for the construe-

- tion of the spim{tetmhydrocarbamied, 3 oxindole] framework.
HO™ Recently, Shi et al™ reponed o chiml phosphoric acid

o catalvred stereoselective construction of o spimftetrhyd e
SRRONA carbamle3 3-oxtndole] architecture from 2vinvlindoles with

Fig 1 Pharmaceutically important natural products/d con-  Methylencindolinones. Considening the medicinal significance
taining 3 spircoxindole and tetrahydrocarbarale core. of carbazolespimoxindole and lmitations in establishing the

“Depamment of Medvat Chemsiry, Netioel Biusute of Pharssicestieal Vscotion
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challenging spiro-quaternary centre (mom previous methods,
the development of catalvtic methods for the synthesis of this
class of spiromxindole either by tmnsition metal catalysis or
asymmetric organocatalysis is of prime synthetie value,

On the other hand, domino reactions' wherein, at least
two or more steps are pooled into one synthetic operation,
have attmcted considemble attention for the Synthesis of
complex scaffulds due o their step economy. Intramoleculor
alkyne-annulations provide access o various substituted
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Indoles from  o-alkynvisnilines by Lewis aci) catabysis."
Inspired by the pioneering work of annulations on s-aliynyl
anihines and our earlter effons in the design and smthesis of
medicmally imporam oxindoles,” " we then envisivned a
domino reaction between Ntosyl-2{batd-en- Fyn-1-94) anile
and methvlencindolinones for the sntbess of spindietra-
hydrocarbazole- 3.3 oxindole] scaffolds by emploving suitabie
Lewis acids. Thus, we sought an o site geoerstion of 1-tosyk-2
vinvl-1#-indole from  Ntosyd 2 (o bentsndl]  aniling,
which then concnmitantdy reacts with different mthyl
eneindalinones vig the [4 + 2] cwloaddition reaction that
allows a mpid and direct access to structurally complex et
hydrspimfcarbazole,3%indaline] in a one pot munner.
lhwm.wdkhndmhwhdgcmmmﬁ‘dﬂsmm
and have not vet been reposted in the literature (Schente 1),

In order to explore a suitable Lewis acid to probe the feas
Ibility of this racton, methylencindolinone 1a was reacted
with Ntosyl-2-{but-3-en-14n-141] aniline (2b) under differens
reaction conditions (Table 1). The frequenth used Lewis acids
were not effective for this tmsformation [entries 2-8, Table 1)
Usage of copper wiflate and silver acetate msulted is am
annulation 10 {osm the menmediate 1-wsyl-2«imyl-1H-ndole
{entries 4 and 9, Table 1, which has been isolared and charac-
tetized by spectroscapic studies] bat did not shaw any influ-
ence on the oycloaddition maction: Amony different transition
metal catalysts, it was noted that only siker based Lowis acids
were effective for this transformation. Howeser, among the
sereened sitver catalysts, AgOAc and AgNO, were not effective
in caalsing this wacten jentries 9 and 10, Table 1),
Delightfully, usage of AgSBF, (10 mol) resulted in 71% yield
of the product 3a i DOE solent with »99 dr (entry 11,
Table 1) Switching the catalyst tn AZOTY {10 mol%) delivered

ELLE R o
Organic Chernistry Frontiers

Table 1 Cnm:mdn:mcm!uummd W

S or Pl
} —— LS
\ -y o
nQ oy— 1 a -
; : wila . : .
- = i L]

Entry Catalvat [ 10 ol ™) Sabvent dr' Yookl
1 - DCE -
2 BYOTT, DCE .
3 VBT | ey - -
1 [ET 1B IWCE - i) o
5 ANOTL), D - -
i Se 011}, DCE — —
7 g IIT, IME = —
5 IoCl, DPCE - —
9 Agtine DCE - T
10 AZND), INE - -
1 AgShE, DCE iE) b |
12 AzOT XE - 75
1 Aull, DCE —_ —
(81 h Paacl PCE - -
15 ApOTY whene ] 54
1 ArOT! CHaL " 51
17 Agoiy THE ~ -
18 Agmf IXE & 65
L] Ag(RY DCE “* B2f
20 AgOTY ICE B £

* Rextion conditions. 1a 0200w, 2b (0,299 minol}, Lows aol,
sofven (DCE. 5 ol 20’ Dctermined by o N hokated vickis.

‘% Tl - T-viamd- L#-encdole was, isodated. * Othey than T, 12% of 14oad-
2w H-indole () was solated. “Heating ot ) °C for 12 b 75 molts
cambal * 20 mol's catabat

the product 3a, afbeit with a fintle improversent in the vield

+ Baras o '

mr memmmb

(3%} with hangng dr {entry 12, Table 1} Further investi-
gations by sorcening vanious gold catalysts such a8 gold chlor-
ide {10 i) and tphemyiphosphine gold chionide (10 mol%)
revealed the fact that these cualysts are inefivctive for this
tmnsformation (entnies 13 and 14, Table 1). Next, we sub-
sequently moved 1o examine the effect of the solvents on the
reacton cutcome m terms of vield [entries 15-17, Table 1)
Solvents such as toluene and dichloromethane were shown (o
devrease the yield withour affecting the diastercomernic ratio of
the product (entmes 15 and 16, Table 1), whereas in THE, the
reaction did not result in the formation of the requined
proxluct fentry 17, Table 1] Increasing the reaction tempera-
ture 1o 60 °C resulted in a2 decrease in the vield {entry 18,
“Table t). Decreasing the load of the catalyst fom 10 mol% to
5 mol% led w the decrease in the yield (enty 19, Table 1)
Morvover, no improvement in the vield was observed on
increasing the catabst losd from 10 mol% 10 20 mols
{entry 20, Table 1L

1 was quile interesting to ohserve that the pmduct obtained
from the present domino strategy was different from that of
the cadier report.™ 'H NMR studies revealed that the chatao
teristic peaks of eardier reponed products™ were not present in
the obtained prduct 3a [singlet proton of CH- attached to
ester functionality). The regiochemistry of the obtained
spim product was further confirmed by 20-'H-"H DQFCOSY
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Design & In Vitro Evaluation of Floating Microspheres Using
Roxatidine Acetate HCl
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ABSTRACT

The purpose of the research was to prepare and evaluate Roxanhdine acetate HCl floating
microspheres by ienotropic gelanon method. Fourteen formulations were prepared. among all the
formulations F13 was selected as optimized formulation based on the micromeretic and evaluation
parameters ncluding drug release studies, In the in vitro release study of formulation, F13 showed
95.65% drug release after 12 h m a controlled manner. which is desired for disease like peptic
ulcer. I vitro release profiles from optumzed formulation FI3 were applied on vanous knetic
models. The best fit with the highest comrelation coefficient was observed m zero order and
Higuchi model. mdicatmg diffusion controlled pnnciple. The mmovator Rotane 150 mg
conventional tablet showed the drug release of 96.45% within 1 h. FT-IR and DSC analyses
confirmed the absence of drug-polymer interaction. The results obtamed from evaluation and
perfonnance study of different fypes of Roxatidine microspheres showed that system may be
useful to achieve a controlled drug release profile, reduce the dose of dmg, dosmg frequency and
improve patient comphiance when compared with marketed product

Key words: Roxatidine. buoyancy, HPMC, gum olibanum, microspheres.
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INTRODUCTION

Smice the last (hree decades many drug molecules formulated

a5 Gashrorelentive Ding Delivery

System (GRDDS) have beey patented Keepmg in view it commercial success. Oral controlled
release (CR) dosage foms have been extensively used to unprove

therapy of many nuportant
medications. The biuat'mlnhllm' of drugs with

an absorption window 1 the uppe
15 generally limited with conventional pharmaceutical dosage

systems and thus, of thei drug re

T small mtestine

forms. The residence time of such

lease into the stomach and Upper mtestine 15 often short. To
overcome this restriction and to incre:

ase the bioavailability of these drugs, controlled drug delivery
systems with a prolonged residence time w the stomach can be used'
Gastre emptymg of dosage forms is an extremely vanable process and

ability to prolong and
control the emptymg time is g valuable

asset for dosage forms, which reside m the

stomach for a
longer penod of time thay conventional dosage forms’

Several approaches are currently used to
prolong gastric retention fime These mclude floating

hydrodynamically balanced systems, swelling

systems, modified-shape svstems, lugh-
devices’

drug delivery svstems. also known s
and expanding systems, polymenc bioadhiesive
density systems and oflser delayed gastic emptying
Floating microspheres are gastio-retentive drug delivery
approach” Gastc cmptymg of dosage forms s
prolong and

systems based on non-effervescent
an extremely vanable process and ability to
control the emptying time is a valuable assel for dosage forms, which reside
stomach for a longer period of time than conventional dosage forms®

Floating drug delivery system (FDDS) promises to be

m the

a potential approach for 2OStNIC 1elention.

Floatg microspheres are gastio-refentive drug delivery systems based on non-effervescent

approach®. Floating microspheres have emerged as an efficient means of enhancing the

bioavailability and controiled deitvery of many drugs The mereasmg sophistication of delivery
technology will ensure the development of increasing number of gastro-retentive drug delivery
systems to ophinize the delivery of molecules that exhibit absorption window, low broavatlability,

and extensive first pass metabolism’

Peptic ulcer disease, also known as a peptic ulcer or stomach uleer. is a break w the limng of
the stomach, first part of the small mtestine, or occasionally the lower esophagus’

Roxatidie acetate is a specific and competitive histamine H- receptor antagomist. which 1s used to
treat gastric ulcers, Zollinger-Ellison syndrome, erosive esophagitis, gastro-oesophagenl reflux

disease and gastritis. Roxatidive has less boavailability (80%) and lesser half life of § hrs’ The
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Analytical UV Spectroscopic Method Development and Validation for the
Estimation of Mycophenolate Mofetil
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ABSTRACT:

A sumple, precise, accurate UV -spectroscopic method was developed and validated for the determmation of
Mycophenolate Mofetil in bulk and dosage form using solvents like methanol for dissolving the drug and acetate
buofier of pH-3.5 for dilutions. At the 4_, of 250nm, it was proved linear in the range 10- 50 pg'ml. and exhibit
good comelation coefficient (R =0.995) and excellent mean recovery (99.990-100.014) The developed mwethod
was validated for accuracy, precision. robustness, mggedness according to ICH gwdelines, All these paamietens
showed adaptabiity of the method for the quality control analysis of Mycophenolate Mofenl i bulk and w
marketed formulation.
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INTRODUCTION:

UV-Vistble Spectrophotometry 1s one of the most
frequently used techniques in phiarmaceutical analysis. It
involves measuring the amount of ultraviolet or visible
radiation absorbed by a substance m solution'”’
Mycophienolate Mofetil 15 chemucally supported as 2-
morpholmoethyl (E)}6-(1. 3  dibydro~-hydroxy-6-
methoxy-7-methyl-3-oxo-S-isobenzofuranyl)-4-methyl-
4hexencate. The stmctural formula is C,H,NO, and
molecular weight of 433 50. Mycophenolate Mofetil 1s
the 2-morpholinoethvl ester of mycophenolic acud
(MPA), an immunosuppressive  agenl. mosine
monophosphate dehydrogenase (IMPDH) inhibitor’. The
chemmeal strucrure of Mycophenolate Mofetil i«
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It s shghtly soluble i water, the solubility mereases 1n
aciic medmm (427 mgml at pH 3.6). It is freely
soluble 10 acetone, soluble i methanol and sparingly
soluble in ethanol. Sice there are very few methods are
available, there 1s a peed a of more appropnate selective
and specific method for measurements of content of
Mycophienolate Mofetil m the presence of mterference °

MATERIALS AND METHOD: '

Instruments:

UV-Visible Spectrophotometer (PG nstruments T60),
UV-Visible Spectrophotometer (lab India, 3000+), Ultra
sonicator, pH meter, Weighing balance.

API Mycophenolate Mofenl (zift sample provided by
Muri Knshma Pharma Private Ltd. Punc). Toblet
Cellnmme by Cipla limied.

i
Methanol, Hydrochloric ncid, Ammonium acetate.
Ammonia. glacial acetic acid, Sodimm acetate, Distilled
waler
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Procedure for of reageniy

Acetate bufler PHAE S Dhsolve 2 5mm of mumoniun
acetate n 23ml of water and add 38w of ™ HCL adyust

the pH 1o 38 with either 2M HCY oF 6M amunania and
dilwte with wates to 100w

Acetate butfer pH-d4 Drssolve 13 6
aostate, 7.7em of ammonium acetate w
and add 25ml of glacial acebc a
PH 10 4.4 with either 2M HOL o SM ammonia and dilute
with water o 100wl T\ HCT Dissolve 5 9%y1 of cone
HCl w10 ml of water. 0.IM HCE Dissolve 08%5ml of

coue. HCL i warer and wakeup the volmue 1o 100w
with water.

of sodium
28ml of water
W aod mix. Adiust the

Optimiration of analyteal method

Several wmls were made \EIng water, 01N HOL Acetate
butfer of pH3. S, Acetate buffer of pH A4S

Table ne 1: Optimizatien ol amalvtioal method
_Salvea LemcraiTanen

Wae

el L VI Y
X pgml

Mimm 1Y
01N RO X pgml 1 5om 140
Aceore balfer 20 ugwl Moms 0N
PR3 S
Acture buffer 30 pgml 0em 010
_pas 3

From all the above trails, it was found that the solvent
acetate baffer of pH-3.S gives ophmum results. Hence
Acetate buffer of pH 3.5 was sclected as solvent Tor
dilutions in the method developed

Procedure for the preparation of standard solution:
Accurately weigh 100mg of Mycophenolate Mofetil and
dissalve m S0ml of methanol and sonicate it for Smin. At
that poinl pipene out 10ml of the sbove solution into
m.m:;-mmwlmm
Acetate buffer of pH 3.5, At that powt from this make
senal dilutions of 10 pgmi. 20 pgaml. 30 pgiml, 40
pe'ml, S0 pgiml.

Procedure for Calibration Curve:

The standard amangements were prepared by the best
possible dikitions of the exsential stock arrangemient with
acetate buffer of pH 3.5 1o get working standard. Every
one of the eshmanons were performed al room
temperatire.  The alworbance of the amangements
comtamng Mycophenolate Mofetil was measured w the
UV range 200-800um utilizing » fittng clear. The i,
was observed o be 250um as appeared in figure-|
below. For lineanty study. dilufions were made for

IV IPAna |

Myvophenolate Mofetil i the tange of 10 to 50 pgiul,
preparest by diluting the stock armangement with acetate
buffer of pi{ 3.8 The calibration curve was
this.: wavelength by plotting chart i the
absorbance and concentration figure2

built up o
nudidle of

Na PV

\\.lnhl"i-l A_'In_
| Peak 105 00 007
I Peal Hooo 040
1 Valley AT Y DoOss
? \illey 500 0in

Procedure for preparation of sample solution

Accurately weigh sud powder 20 mblers Weigh
accurately a quantity of powder contamung about 01 gn
of Mycophenolate Mofetil, add $0ml of wiethanol and
somicate of 15 mumutes winke up 1o volume 100wl with
acetate buffer pH 3.5 To 2.5 ml of the resultmg solution
ndd SO ml of acetate buffer pH 3.5, mix properly and
make up the volume to 100wl with acetate bufter of
pHIS M the absorb of the resulting solution
at the maxinmm at about 250nm. Calculate the content

of Mycopheuolate Mofetil from the data denved from
calibration curve

Validation of Method Parameters *

Specificity:
The Speaificity was the ability of an snalytical procedure
o Iy an lyte m e of

o ¥
camponents that may be expected to present 1o sample
matnx.  Standard . sample sol placebo
soluhon, and standard solution spiked with placebo were
prepared and the absorbance was found at 2 $0qm

Precision:

Precision of the analytical method is tablished by
mmhm!y&kuperthcm«humﬁmp«
m‘wmhmm‘mﬁemdmsi\
tiwes. Caleulate the 2 Assay. wean assay, % Deviation
and % relative standard devistion. The developed
uﬂhdmﬁndmhm»tbe'tksbnlucs&n‘
mmwummmmuwm
< 2%

Accuracy:

Acomacy of the method is ascertamed by standard
addition method at 3 levels. Standard quannty equivalent
1 50%. 100% and 125% is 10 be added in sample. The
result shown that best recoveries (98-100%,) of the
spiked dmg were obtmned ot each added concentation.
mdicating that the wethod was accurate.
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