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ABSTRACT
A chronic, systemic inflammatory illness with an un
clear cause, rheumatoid arthritis (RA) affects 0.5—
1.0% of the general population.It is unknown what ¢
auses RA.It mostly results from autoimmunity, whic
h is marked by joint deterioration.Cellular alteration
s in the innate and adaptive immune systems impact
synovial joints, which in turn cause inflammation i
n other peripheral organs.It is mostly identified by s
ymmetric, erosive synovitis, which, if left untreated,
can cause damage to the cartilage and joints.Althou
gh the exact cause of RA is uncertain, research on th
e condition indicates that it is a cell-
mediated illness that is triggered by T-cell-
mediated stimulation of synovial fibroblasts and rel
ated B-cell hyperactivity.
Joint failure results from the articular cartilage and s
ubchondral bone being more severely disrupted.Nor
mal people have somewhat balanced quantities of pr
o-inflammatory and anti-
inflammatory cytokines in their peripheral circulatio
n.Serum levels of pro-
inflammatory cytokines are significantly higher tha
n those of anti-
inflammatory cytokines in RA patients.In those who
are genetically predisposed, a variety of inflammat
ory pathways can be activated in response to endoge
nous or external antigens.Arthritis is more common
among women, and pregnant women are more likel
y to get the condition.66% of individuals under 65 h
ave arthritis. Adults and children of all races are affe
cted by RA .
Recent research on RA has demonstrated that the co
mbination of biologic medicines with disease-
modifying anti-
rheumatic medications (DMARDSs) significantly red
uces clinical symptoms, leading to the disease's cure
.Patients' outcomes are greatly influenced by effecti
ve treatment that is started early in the illness.When
evaluating patients, rheumatologists mostly rely on

clinical examination, test results, and traditional radi
ography.

Keywords —Rheumatoid arthritis; Synovial joints;
Osteoarthritis. Ethosomes.

I.  INTRODUCTION
Rheumatoid arthritis (RA) is a chronic, systemic
inflammatory disease of unknown etiology that
affects 0.5-1.0% of the general population. The
etiology of RA is unknown. It mainly occurs due to
auto immunity characterized by joint erosions and
destruction. Changes in the innate and adaptive
immune system occurs at the cellular level and
affects synovial joints that lead to inflammation to
other peripheral organs. It is primarily signalised by
symmetric, erosive synovitis which can lead to joint
and cartilage damage if not treated. Though the
etiology is unknown, studies on RAreveals thatit is
acellmediateddisease whichis
originatedandstimulatedby the provocavtion of T-
cell mediated activation of synovial fibroblasts with
associated B-cell hyperactivity. This leads to
intensifying the disrupting ofarticular cartilage and
subchondral bone resulting in joint failure.
DifferentNSAID’sinequaldoseshavealmostsameef
ficacybutdifferinside-effects. Prescribing two or
more NSAID’s in combination enhances the risk
of side-effects but the efficacy is not increased
4). With NSAID’s major adverse
effectsassociatedaregastrointestinalandrenaltoxicit
y.Duetotopicalirritation of NSAID’s, the epithelial
barrier get disrupted and also it causes inhibition
of cyclo-
oxygenase(COX),thusGlinjuryoccurs.SelectiveCOX
-2inhibitorssuchas celecoxib, rofecoxib, valdecoxib
and etoricoxib have a less side effects as these drugs
selectively inhibits COX-2.

Non-SteroidalAnti-InflammatoryDrugs(NSAID’s):
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InthetreatmentofRA ,NSAID’splayamajorroletoredu
cepainandinflammation.
TheyareusedasadditivesbutnotsubstitutesforDMA
RD’s.BothNSAID’sand DMARD’s
aregiventogetherfor treatment.Ittakes
severalweekstotreatRAwith DMARD’s duringthis
timeNSAID’sareusedtoreducepainandinflammati
on.
WhenthediseasegetquietclinicallywiththeuseofD
MARD’s,NSAID’scanbe  stopped or used
whenever necessary. But the use of DMARD’s
are continued long term. In treating rheumatoid
flares, NSAID’s are used.
DifferentNSAID’sinequaldoseshavealmostsameef
ficacybutdifferinside-effects. Prescribing two or
more NSAID’s in combination enhances the risk
of side-effects but the efficacy is not increased
4). With NSAID’s major adverse
effectsassociatedaregastrointestinalandrenaltoxicit
y.Duetotopicalirritation of NSAID’s, the epithelial
barrier get disrupted and also it causes inhibition
of cyclo-
oxygenase(COX),thusGlinjuryoccurs.SelectiveCOX
-2inhibitorssuchas celecoxib, rofecoxib, valdecoxib
and etoricoxib have a less side effects as these drugs
selectively inhibits COX-2. Conventional NSAID’s
also causes renal injury .

Disease-modifyinganti-rheumaticdrugs:
DMARD’sareusedtoreduceandpreventjointdamage.
Earlyuseof DMARD’sis therefore crucial for the
treatment of RA. DMARD’s drugs in combination
therapy
hasfundamentalappealbecausesingleagentsusuallyfai
Istoadequatelyreduce the synovitis. In combination
therapy small doses of several agents are used
whichmayhaveaintegrativemechanismofactioni.e.,sy
nergismwhichprevents

ordelaysclonalexpansionofresistantcells.
Corticosteroids:

In the management of RA, corticosteroids are major
adjuncts both systemic and intra- articularly.
Corticosteroids reducessynovitis effectively.
Glucocorticoids in
lowdosesconsiderablyreducethedegreeofjointdestr
uctionandalsohavea
diseasemodifyingpotentwhichmayseenonX-
rays(6).Glucocorticoidtherapy
inlowdoseforlongtermincreasestheriskofseriousad
verseeffectssuchas weight gain, hypertension,
osteoporosis, cataract, hyperglycaemia, accelerated
atherosclerosis etc.,

VESICULARAPPROACH FOR
TRANSDERMAL DELIVERY OF
PHARMACEUTICALS

Utilization of topical route by using novel
formulation is preferred as a better option for
management of Rhematoid arthritis and other skin
ailments as skin is always regarded as a potential
pathway for chemicals into our body (9). The
phospholipids based colloidal drug delivery systems
have proven to be a promising choice for dermal
delivery of actives due to the biocompatible and
biodegradable nature of phospholipids.
Nevertheless, the stratum corneum layer of skin was
found to be hindering the passage of drugs through
the skin owing to its resistive nature. The scientists
have trawled through various strategies to surmount
the stratum corneum barrier for effective dermal
delivery of drugs. The first such approach was
unveiled with the development of liposomal dermal
delivery system of triamcinolone (10). But the lack
of flexible nature of liposome impeded the deeper
skin penetration and made it to remain confined in
the upper layers of the skin (11).
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Figure 1: Normal joint, Osteoarthritis and Rhematoidarthritis
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II. MATERIAL AND METHODS
DRUGPROFILE

DRUG(Tolmetin):
Tolmetinisanon-steroidalanti-
inflammatorydrug(NSAID)oftheheterocyclic

aceticacidderivativeclass.Itisusedprimarilytoreduc
ehormonesthatcause pain, swelling, tenderness,
and stiffness in conditions such as osteoarthritis and
rheumatoidarthritis,includingjuvenilerheumatoida

rthritis.

Structureofdrug(Tolmetin)
e WeightAverage:257.2845
¢  ChemicalFormula:C;sHsNO;

¢ Synonym:1-Methyl-5-p-toluoylpyrrole-2-

aceticacid

(|3H3 0
HO N

\

0

¢ JUPACName:2-[1-methyl-5-(4-
methylbenzoyl)pyrrol-2-yl]aceticacid

¢ MeltingPoint:156 °C

¢ Dose: 200 & 600 mg

OSTEOARTHRITIS RHEUMATOID
ARTHRITIS
BONEENDS | SWOLLEN INFLAMMED
RUB TOGETHER SYNOVIAL MEMBRANE
THINNED CARTILAGE BONE EROSION

(Tablet)400mg(Capsule)
¢ Solubility:Solubleinalkalihydroxideandcarb

onates
¢ Routes of administration:
PharmacologicalProfile:
Pharmacodynamics:
Tolmetin is a nonsteroidal anti-inflammatory
agent. Studies in animals have shown tolmetin
to possess anti-inflammatory, analgesic and
antipyretic  activity.In the rat, tolmetin
prevents the development of experimentally
induced polyarthritis and also
decreasesestablishedinflammation.Inpatient
switheitherrheumatoidarthritis or
osteaoarthritis, tolmetin is as effective as
aspirin and indomethacin in controlling
disease activity, but the frequency of the
milder gastrointestinal adverse effects and
tinnitus was less than in aspirin-treated
patients, and the incidence of central
nervous system adverse effects was less
than in indomethacin-treated patients. In
patients with juvenile rheumatoid arthritis,
tolmetin is as effective as aspirin in
controlling disease activity, with a similar
incidence of adverse reactions. Tolmetin has
produced additional therapeutic benefit
when added to a regimen of gold salts and,
to a lesser extent, with corticosteroids.

Pharmacokinetics:

I) Absorption:

Rapidly and almost completely absorbed with
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peak plasma levels being reached within 30-
60 minutes after an oral therapeutic dose.

I) Metabolism:

Essentially all of the administered dose is
recovered in the wurine in 24 hours
eitherasaninactiveoxidativemetaboliteorasco
njugatesoftolmetin.

) Half-life:

Biphasiceliminationfromtheplasmaconsistin

gofarapidphasewithahalf-life

ofoneto2hoursfollowedbyaslowerphasewith

ahalf-lifeofabout5Shours.

V) PeakPlasmaTime:30-60min
Concentration:40mcg/mL

I)  Onsetofaction: 1-2hr
I)  ProteinBound:99%
I  vdo.1L

IV) Mechanism of Action:
Althoughthemechanismofactionoftolmetinis
unknown,researchinvolving

humans and animals has shown that
tolmetin  does not achieve  anti-
inflammatoryresponsebystimulationoftheadre
nalorpituitarygland,butithas showntolmetin
restrains  prostaglandin  synthetasesand
reduces plasma levels of prostaglandin E,
possibly  causing the anti-inflammatory
response.

When tested in rats tolmetin prevented
experimentally  stimulated  polyarthritis
andreducedinflammation.Inpatientswithrheu
matoidarthritisorosteoarthritis tolmetin

Structure of Curcumin

restrained disease activity as efficiently as
aspirin and indometacin, although the
occurrence of mild gastrointestinal adverse
effects and tinnitus was lower in patients
treated with tolmetin than it was with
aspirin-treated patients
andtheoccurrenceofadverseeffectsofthecentr
alnervoussystemwaslower with tolmetin
than it was with indomethacin.

SideEffects:

Tolmetin can increase the risk of heart or
circulatory conditions such as heart attacks and
strokes. It should not be taken shortly before or after
coronary artery bypass surgery. Tolmetin can also
increase the risk of gastrointestinal conditions such
as perforation or bleeding, which is fatal.
Antacids can be taken with tolmetin to relieve
stomachaches that often occur. Overdose can
result in drowsiness, nausea, epigastric pain, and
vomiting.

CURCUMIN

Curcumin is the principal curcuminoid of the
popular Indian spice turmeric, which is a member of
the ginger family (Zingiberaceae). The other two
curcuminoidsare desmethoxycurcumin and
bisdesmethoxycurcumin. The curcuminoids are
polyphenols and are responsible for the yellow
colour of turmeric. Curcumin can exist in at least
two tautomeric forms, keto and enol. The enol form
is more energetically stable in the solid phase and in
solution. Curcumin can be used for boron
quantification in the so-called curcumin method. It
reacts with boric acid forming a red-coloured
compound, known as Ros’s cyanine. Curcumin is
brightly yellow coloured and may be used as a food
colouring. As a food additive, its E number is E100.

0
H,CO N

HO

0
y OCH,

OH
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I) Source
Curcumin is an orange-yellow crystalline powder
obtained from rhizome of curcuma longa.

Ill) TUPACName
1, 6-heptdiene-3, 5-dione-1, 7-bis(4-hydroxy-3-
methoxyphenyl)-(1E,6E) or Di feruloyl methane.
I”) Meltingpoint
183 °C
V) Molecularformula C21H2006
V) MolecularWeight

368.37g/mol.
VI)  Solubility

Insoluble in water and ether but soluble in
ethanol, dimethyl sulfoxide and acetone.
Refractive index- 1.4166-1.4175

VII)  Physico-chemicalproperties

Curcumin is soluble in oil and alkali,
practically insoluble in water, acidic and
neutralpH.Insolutionstheprincipalcolouringc
omponentsofcurcuminexhibit
ketonetautomerismanddependingonthesolve
nt,upto9Spercentareinthe enol form.

VIll)Dailyintakeofcurcumin
Upto100ugperkgbodyweight.

IX) Adverseeffect: Mildnauseaanddiarrhoea.

Pharmacology

Pharmacokinetic ~ studies in animals have
demonstrated  that 40-85 percent of an
oraldoseofcurcuminpassesthroughthegastrointestin
altractunchanged,with
mostoftheabsorbedflavonoidbeingmetabolizedint
heintestinalmucosaand liver. Due to its low rate
of absorption, curcumin is often formulated with
bromelainforincreasedabsorptionandenhancedanti-
inflammatoryeffect.

AIMANDOBJECTIVES
Mainobjectives:

Theaimofthepresentworkistodevelopandevaluatet
hetargeteddrug delivery systems of two selected
drugs, Tolmetin and curcumin in the form of
ethosomal gel.

Preparations of ethosomes of tolmetin and curcumin

to improve aqueous solubility. The promising
ethosome are further designed in the form of agel
and to evaluate at in-vitro level. The promising gel
is assessed for Pharmacological activity for
treatment against collagen induced RA rats.
Rationaleforselectionofcurcumininthetreatmentofrheu
matoidarthritis:

Curcuminis a natural ingredient with numerous
benefits with its potent anti- inflammatory
property.
Thoughcurcuminhasmanybeneficialeffects,thebig
gestchallengelies with its absorption. Larger
dosages (up to 10 to 12 g daily) are required to
getevenasmallamountintothebloodstream.Henceth
ereisaneedto
enhanceitsabsorptiontoobtainitsbenefitswithlowd
oses.
Topicallyappliedcurcumindevelopedintheformoft
opicalgelusingits solid lipid nanoparticles is
expected for enhanced absorption to relieve joint
inflammation and joint destruction without side
effects associated withanti- inflammatorydrugs
likeNSAID’s andcorticosteroids givenorally.

There are no reports of curcumin developed in
the form of topical gel usingits
ethosomefortreatmentofrheumatoidarthritis.
Rationaleforselecting Tolmetininthetreatmentofrheu
matoidarthritis:

Tolmetinis anonsteroidalanti-
inflammatorydrug(NSAID)thatis available
byprescriptiononlyandusedfortherapyofchronicart
hritis.
TopicallyusedtransedermalgelarerightchoicetotreatR
A.Sinceits maximum doseis 1800

mgper dayitis suitablefordevelopment as ethosomal
gel.

Conclusion
NameofStudyDesign:

DevelopmentandEvaluationofEthosamalGelfo
rTreatmentofRheumatoid Arthritis.

ProcurementofDrugs

ThedrugswillbeprocuredfromthePharmaceutic
alIndustry. UVidentificationofDrugs
TheidentificationofdrugbyUVspectrophoto
meterindifferentsolventand
lambdamaxwillbecalculatedindifferentsolve
nt.
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IdentificationandquantitativeHPLCanalysisofCurcum
inandTolmetin

The qualitative and quantitative analysis of
curcumin andtolmetin  willbe done by
HPLCtechniques.Theanalysisofbioactiveco
mponentwillbeperformedwith
slightmodificationinHPLCmethodreportedin
differentresearchpapers.
PreparationofCurcuminandTolmetinloaded Ethosomes

The Ethosomes of tolmetin and curcumin will
be prepared bysolvent evaporation method
with slight modification in method, and
further subjected to characterization.
CharacterizationofCurcuminandtolmetincomplexes

The characterization of curcumin and
tolmetinEthosomes can be done by using
Fourier transformed infrared spectroscopy,

Powder X-ray diffraction, Differential
scanning calorimetry, Scanning electron
microscopy, Entrapment efficiency,

VesiclesizeandZetapotential, Vesiclestability
,drugcontentandinvitrodrug
Animalstudies

The proposed experiments addressing animal
studies will be performed in accordance with the
experimental methods endorsed by the University.
Stabilitystudyofoptimizedformulation

Stabilitystudiesoftheformulationwouldbeperform
edaccordingtoguidelines
recommendedbythel CH. Thestabilitystudiesofopti
mizedformulationwillbe
storedat250C+20C/60%RH+5%and400C+20C/7
5%RH=+5%for3 months
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