


2.1. Materials and their Suppliexs.

Rew materials including drugs used in the present investi-

gation along with the source of procurement are tabulated

below,.
TABLE - ] by d liers.
Raw materials Supplier

Li CM 10003 Pelyethylene
glycol monocetyl ether; Poly~
ethylens glycol 4007 Polyethy=-
lene glycol 1540; Silicone A.F.
emulsion; Simethicone and Di-
methicone oils, Katrang 350,
Katrang FAR21; Katr 8im,
Katrang 8D emulsions (Tween 80,
Tween 60) Span 40, Span 60,
Sodium Lauryl sulphate, Poly~-
ethylene glycol moncstearate,
Polyoxyethylene stearats,
Polyoxyethylene lauryl ether,
Glyceryl monostearate, self-
smulsifying.

white bees wax, Triethanclamine,
Disodium ededate.,

Cetomacrogol 10003 Emulsifying
wax. E. (Non-ionic)s Cetostearyl
alcohol Emulsifying wax, white
soft paraffina IP, Microcrysta~-
lline wax, Hard paraffin,

Heavy liquid paraffin, Light
Liquid Paraffin.

Chlorovcrescl

Is lmyristate
Thiomersol

Methyl paraben, Propyl paraben

Methyl Paraben sodium, X
Propyl parsbean sodium. X

Stearyl alcohol (95%),
Cetyl alcohol

Polyoxyethylene esters (Myrj
52) Polyethylene glycol 4000,
Polyethylene glycol 1500.

Hice Products Ltd,.,
India.

Amrut Industrial Products,
India.

S.D¢ Tine Chem. Pvt. Ltd.,
India.

Ferri-Chem., India.

Wax Oils Pvt. Ltd. Py
India.

Yojana Enterprise, India.

Robert~Johnson.,
Venus Chemicals, India.

Gaurav Chemicals Pvt, iLtd.,
Iﬁi‘c

Alta Lab., India,

is Chemical Ind, Ltd.,
India.

Techno Products Ltd,., Indis,
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TABLE 1 (M o)

Raw Materials

Supplier

Petassium hydroxide, Bensyl
alcohol IP/BP, Borax, Sedium
thiosulphate,

Serbitol 70% selution,
Propylens glyceol, Chloroform
G.R. Grade (Spectroscepic
qud.) Msthanol G.R. Grade
(8pectresceopic grade),
Butylated Hydroxy Teluene,
Butylated Hydroxy Anisole.

Stearic acid
2-Pyrrelidone

Glycerin

Castor Oil

Propylene glycel menestearate
Tetrazolium blue GR (BTC),
Tetramethyl ammonium hydrexide
10% solution

Isoniaszid IP

Betamsthasone 17-valerate I.P.
Haleinenide UBP

Triacinolone acetonide USP/BP

Fluocinolene acetonide USP

Sarabhal M, Mc‘l.o
India,

Bombay 041 Ind. Ltd.,
India.

BDH Chemicals Ltd., Prole,
:nﬂl“.

Godrej Chemicals, India.
Jayant 04l Preducts, India.
Wilson Laboratery, India.
leaba~Chenie

Indoaustranal Co., India.
Pfizer Limited, India.
Avikon Pharma., India.
Synbietics Limited, India,
Rhomilano, Italy.

LARK S.P.a., Milano.
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Synthesis of new drugs im the field of anti-inflammatory
corticosteroids have taken place at a very fast pace during the
last twenty five years and specific activity of corticostercids
has been more accurately studied,

In early times, traditional corticosteroids were maturally
used also for topical therapy. Later on modifications of the
molecular structurs lead to the synthesis of a dosen 6f corti-
costeroids with inmcreased topical activity.

The chamical structures of the corticosteroids are all
very similar and resemsble those of endrogens and oestrogens.
The main corticosteroids used systemically are hydroxy
compounds (alcohols). Esterification of corticosteroids at
the 17 or 21 positions with fatty acids generally increases
the activity om the skin. The formation of the cyelic aceto-
nides at the 16 and 17 positions further imcreases topical
sntiinflamatory activity, wusually without increasing systemic
glucocorticoid activity, and fluorinated corticosteroids also
generally have increased topical wt&vity.i

Introduction of a 9-—fluore group te the hydrocortisons
molecule resulted in a eight fold increase ia antiiaflasmatory
activity. The noeklero—gmq[\un incressed antiinflammatory

propcrnu.

A brief and eoneiu‘ comparisorn of the structure and physical
propertiss of the stereidal drugs employed in the present inve-
stigation are presented in Tgble - 2.
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2.3.8. leshanisw of agtice ¢

The mechanisa of action of the cortiesstereids is
relgted at least in part 0 their properties of vase~
constriction, suppression of sebrane permsability snd
the issune response and antimitotic activity. Their
vasooonstricter sotion decreases extravasation of sexum
into the skin and inhibits swelling and discomfort.
They prevent release of various lytic emnsymss that mot
only extend tissue damsge during inflasmstica but also
that gensrate leukotactic substances, whioh cause paia
and pruritus. This preveation of release is done by
their lyscsomsl mesbrane stabilising effect. Suppression
of mitotic astivity effsctively diminishes epidermal
hyperplasia, anéd spidermal and dermal atrophy mey result
frem interfereace with synthetic patiways. Cortioo-
stereoids interfere with lymphokine stimulation which
enhances an inmune resposse; thareforse, migration of
ivauns-affecter substances to0 a site of inflawmation is
limited. 7The therapsutic usefulness of glucocortiooids
in nonendosriae disease states 1is selated to thair
ability to retard normal inflammatory and ismunclegic
responses. 7They swppress the iaflammatory response
whether this is part of g disesse process or is the
result of mechanical, chamical, or immunclegis insulc
by suppressing circulating lymphecytes and sonocytes
sensitisation of lymphocytes is blotked, snd the oelle
mediated hyperseasitivity reactions (includiag graft
rejection) ace imhidited.’
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Glucocorticoids probably exert their actiom at

multiple sites. They do not block the interaction of
sntibédies of sensitised lymphocytes and antigen or the
release of histamine or kinins that is initiated by this
process. Rather, they block the wsusl tissus responses
to thess stimuli. MNormally, histamines increases capillary
permeability with resultant extravasation of fluid and
protein and consequent formation of edems, during am
sntigen-antibody interaction, migratioa inhibitery facter
{(MIF) is released from the lymphooytes involved, which
inhibits the mobility of macrephages and causes them te
sccumilate in the surrounding area. Glucocortiseids help
to maintain capillary integrity, preveat the macrephage
reaction to NIF, inhibit phagocytosis and digestiom of
antigens, and, in high tissue concentrations may stabilise
lyscsomal membranes, thus preventing the release ¢f hydro-
lytic ensymes, By ishibiting the inflammatory precess at
the cesllular level, glucogorticoids decrease its super-
ficial manifestations (eg. heat, redness, tenderness)®.

¥sep (Indicatiep) ¢
Pharmacclogical results have stressed the remarkable

satiinflsmmatory, sntiphlogistic and antiallergic activity

of topical preparation of glwsocorticostercids which can
be used clinically in the following imndications.

(A) Tepical glucocorticestercids preparations relieve
the signs and symptoms of many inflasmatory and
allergic dermatosis, such as contact, BeuWro,
seborrheic and nwmular dermatitis,



(3) Topical glucocorticosteroids preparations cam

’ be used in eczemas such as infantile, allergic
idiepathic and varicoss sczemas.

(C) Topical glucearticostercids preparations can be
used in ptuﬂtﬁs. such as essential, anal and
vulvae. |

(D) Topical glucocorticestereids preparations can be
used in severe sunburn, ROAVERONOUS insect bites,
acute self-limiting eczemateus comditiens and
erythemas. |

(R) Topical preparations of glucecerticestereids can
be used in inter trigo, dehydresis and lichen
simplex, |

(r) Topical p:ipant.hu of glucecorticesteroids can
be used in localised psoriasis,

The topical spplication of corticosteroids is
ointments and creams oftem produces dramatic suppression
of skin diseases in which inflammation is a prominest feat-
ure, However, the disesses may return or be exacerbated when
corticostereids are withdrawn if the cause of the comiition
1s Dot elfminated or treated, ' *&9)

2.2.c. jesorption and fate ¢

Glucocorticosteroids are absorbed from sites of
local application such as synevial spaces, the conjune
ctival sac, and the skin. The abserption may be
sufficient, when administratien is chromic, Cortico-
steroids when administered by tepical application,
particularly under am occlusive dressing or whem the
skin is broken, sufficient corticosteroid may bo absorbed



to give systemic effects. Corticosteroids in the
circulation are extensively bound to plasme proteins,
mainly to glebulin and leas 20 to albumin, The
coerticosteroid binding globulin has high affinity but low
hinding capacity, while the albuminm has low affinity but
large binding capacity. Only unbeund ocorticestercid has
pharmacclegical effects or is metaboliseds The synthetic
corticostercoids are less extensively protein bound thas
hydrocortisone (Cortiscl). They also tend tc have loager
half-lives.

Coxticostereids are metabolised mainly in the liver
but also ia the kidney, are excreted in the urine.
Urinary sxcretion of 17-hydroxycerticeoids is used as an
index of adrenal function. 7The slewer metabolism of the
synthetiec corticosteroids with their lower proteimebinding
affinity may account for their increased poteacy compared

(168,9)
with the natural eerticosteroids,

2.2.4, Ad

mitenm of corticostercids to the skin has led te
loss of akin collagen and subcutaneous atropy. 7The topical
spplication to the eye has produced cornsal ulcers, raised
intra-ecular pressurs, and reduced visual functiom, In 12
wmonths, 17 patients who hed been taking corticesteroids were
admitted to a plastic surgery unit on 11 eccasions for
extensive skin damage from trival aecmm.“
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A review ¢f the hazards of topical corticestereid
spplication and a reminder that in additiom to sdvérse
effect on the skin, eyes disease can be induced by
topical corticosteroids and systemic abserption may
produce adrenal suppression and eelhpuon‘

After prolonged tepical spplicatien of fluorisated
corticosteroids for the treatment of mma. an aggra-
vation and extensien of telangiectasia oecurred im 14
patients, Pluorimated corticostercids should not be ‘ud
in the topical treatment eof rosacea, hydrocortisons

preparations appeared to be hu-hun.

mro.u obsexved adrenal auppm-m on topical

application of corticostereids. Burry, ' ebserved delayed
healing. Joldman, and Kitsmiller, 15 have chserved atrophy
of perianal skim. Pramco andviston'® nave cbserved facial
erwptions in children, BNathas, g5 als!’ have studied

the death from Cushing syndromes.

Briggs and lriqqs“ have studied the potentisl carei-
nogenicity of soms topical preparations im mice.

mn” has commented om an eye diseass induced by

topically spplied corticosteroids, including a warming

that the topical use of corticostereid M&cﬂhﬁ: for areas
near the eye may result in conjunctival eontamination from
soccumulated smounts of medication.

Brude and ncekct” have obsexved the development of
catracts and glauwcoma with permanent visual defects as a
result of indiscriminate prolonged topical spplicatiom of
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corticosteroids to relative ocular irritation associated
with contact lenses. They also cbhbserved the increased
susceptibility to infection such as atypical ringvarm
infection (amoebiasis).

The skin may become thin and shiny or violacecus
striae may develop due to rupture of subcutanecus
eollagin-ﬂbaru vhen gluemiumu- are used topically
for prolonged periods im intertrigimous areas or under
occlusive dressings. The leng-term topical application
of peteat fluorinated preparations to the face has been
assecisted vith the develepmant of reosscea~like skin

exuptions, psrioral dermatitis, and m.’

Cutansous bacterial or yeast infection is the mist
common complication eof tepical glucocorticeid therapy.

Acne, hirsutism, menstrual diserders, facial
rounding, development of -gprachiculu fat pads,
weight gain due to imcreased appetite, hesadachs,
pssudotumor ceredri, hypertension, impotence, hyperhie
dresis, flushing, vertigo, astheania, chronic pancreatitis,
intestinal perforation, hepatomegaly, hyperlipidemia and
accsleration of atherosclerosis have been assoclated with

glucocorticoid thcrqy.’

Negative nitrogen balance is a result of the excessive
breakdown of protein caused by glucocorticoids, and hence
atrophy and esteoporosis. Glucocorticoids aggravate known
disbetes and make latent disbetes chemically spparent,
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Glucocorticeids decrease the protection provided by the
gastric mucus barrier, interfere with tissue repair, and,
in some cases, increase gastric acid and pepsinogen
p’todueuen.?

Reviev of Method of Analysis s

The drugs selected for the present study are official
in many of the pharmacopoeias and assay procedure, for
these drugs are also mentioned therein, A btilf review of
utmuol procedure of relevant drugs is presented here,

(Colorimetric analysis).

A variety of colerimetric methods can be used to assay
corticostercids. The usual method of analysis of undecome
posed oo:ticosurqu include the tetrasolium blwe, in (’31-2!)
modifications of original methed for < <ketol steroids,
is perhaps the most widely used. Reduction of cortico~
steroids with tetrasoliwm blue ia alkaline medium gives
a colour hydraszone formatiom, which can be quantitised,

It measures the mm pover of the o(oh%g:- ;7;:‘« chain
and is useful for general formulatioa assays .
Trismcinolone acetonide gives blue colour and baleinenide
gives royal purple colour with tetrasolium blue h
slkaline medium. The phenyl hydrazine sulphuric acid-
alconol reactiod*® 2% vhich 1s also knowa as the Porter-
Silber reaction. Haleinonide reacts with acidic ethanclic
4-nitrephenyl hydrasine’®, after heating and cooling and
the addition of sodium hydroxide, to give a brillismt
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purple "plum" colour. The isonicotinic scid hmum
rnetionn, which is known as the Umberger rpactien. }
Reduction of 1,4=~diene~30ne steroids with methanolic
isoniania??, produces a yellow hydrasone. Halcinomide
has been gquantitated in various formulations or as bulk
powder by a differential ultraviolet, dorohydride
reduction uuy“. halcinonide added to 4-gmine utipyrtu”,
in methanelic hydrechlér:lc acid gives a pale green colour.
Halcinonide added to ethanelic tetramethyl asmonium
hydru&dq", and heated, gives a cloudy amber colour, If
added to ethamolic tetramethyl smmonium hydroxide’?, and
pieric acid, an organge-red (tea coloured) solutiom results.
In concentrated sulphurie ne:ld“. halcinonide gives a deep

yellow colour,

3
Michael @t al' Dhave studied the corticostereid

determination in skim preparatiom by a reactiom rate
method using tetrazoliwm blue,

Robert . gt g.“ have described the absorbance - pH

relation~ship in the steroid - tetrazolium reaction.

41 :
Grahm ot al. have described a rapid, guantitative

analysis of betamethasone and its erganic esters at zoom
temperature. They also studied ten corticosteroids using
mathylene chioride as solvent'’. sin ot g.“ have
described the guantitative colorimetric determination of
residual 9-fluere prednisolone and 9 ~fluorohydrocortisone
in trismcinolone samples. l‘hq“ also studied the deter-

mination of triamcinolone and some esters of corticosteroids,
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Smith et g.“" studied the spectrophotometric determination
of trailamcinolons acetonide by tetrazolium method and its

i

spplication to pharmaceutical preparations. Ascione and
mouu“ Rave reported the stabilisation of blus tetrae
solium assay for trismcinoclone. They substituted the
chloroform for 60% of the ghamol, Chafets gt .Il-“

have described the difference ultraviolet determination

of stereids with conjugated ketones chromephores via.
Lithius tetrahydroborate reduction. Rioux et gl.%’

have described the specific resctions of glucocorticeids
with Dische reagent and its analytical applicatioas to
antiinflammatory stereids. They analysed hydrocortisone,
cortisone, triamcinolons, Prednisclons, flwecinclene
scetonide, glucocorticostereoids gives greea colour with
Dische reagent, Chafets gt _ﬂ.“ have described the
colorimetric determination of betamethasomne bensoate ia
topical gel preparation by lewbarat - Mattox methed.
Astrakhanova and Xovalenke'? have described the spectre-
wetric determination of prednisolome in an ointment, The
determination was done by treating am extract of the sample
with isoniasid or ninhydrin in alkaline medium and measured
absorbance at 405 mm. uan“ has reperted the improvement
in quantitative determination of trismcinclone acetonide in
creams by colorimetric analysis. Gorog . has described the
determination of steroids im pharmaceutical formmlations,
A review is presented of direct spectrophotometric methods,
Us V. and colorimetric methods following chemical reactions,

fluworimetric, TIC, HPIC and differeatial pulse polaregraphie
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methods, MNe also outumd” the differences in the

analysis between industrialepharmsceutical and biclogical-~
clinical steroid and methods are discussed uader the
heading spectroscopic chromatogrsphic and miscellansous,
kvan st al.> have described the colorimetric determi-
nation of predaisolone and its application to disseolution

‘studies. Chatterjes st al°! studied the interference of

pharmacsutical ingredigpts in corticostereid assay by
tetrasolium blue reducticn msthod. Heints gt “?5 have
descridbed the determination of ( eketolic stereids by
reaction with triphenyl tetrasolium chloride. Bundgaard
and Hensen>® have reported the stability indicating

properties of some spectrometric assays for corticosteroids,

~ Decdhar and mu” have reported the colorimstric estimation

of prednisclone in pharmaceutical formulations, Shingbal
and Pro)udud.” have descridbed the spectrophotommstric
estimation of trismcincolons acetomide im its dosage form,
Land1s°? nas described the rapid determinatiom of corti-
costeroids in pharmaceuticals by flow~injection analysis.
The method is based on the reductica of tetrasolium blue
by the steroid in glkaline medium to form a coloured
formasan. Bundgaard and nmun“ have described a new
stability -~ indicating spectrophotometric method for

determination of corticostereoid in aqueous media.

Rolaroqraphic analveis ¢
Halcinonide is reduced in two steps by dimethyl
teml«“, The 21 < ~chlorcketo group exhibits a
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half-wave reduction poteatial of ~1.17 volts Vs My. This
is essily distinguished from half-wave potentisl of =1.63
volts Ve Ng of the /\ ‘-3-keto growp. The more semsitive
techaique of differsatial pulse polarography®® should alse
be applicsble to halcinonide.

The half wave potantial (BYy) Versus standard Calomel
slectrode) was deterained as =~1.45 wolts is lithiwm chloride
im ml“ for t:mmuu scetoaide,

Cohen®® subjected triemcinolise acetonids to polar-

ographie reduction in dimethyl formamide,

Kebasakalien gt al%® studied the reduction step
exhibited by A 1¢%.3-keto stercids useally cccurs at mere
anocdic poteatiale, and is easily discerbible from the
reduction step exhidited by the cerresponding A ‘.i-nete
steroids.

De Boer gt al'¢ have studted the pelaregraphic amlysts
of corticostereids. They have described reduction mechanism
of halogen containing corticosteroids and analysis of some
corticostereids. 7They also studied the determination of
corticosteroids in single compansnt solutions, suspsasions

ointeents and cm‘?.

3.3.c. Lluwerescesve isalvais ¢
witke £\ ‘-3-xeto stervias, e A 1*%o3-nete compounes
do not m:: signiticant sulfurie scid induoed nmme.
Cullen gt al- have descrided the fluwerimetric determimation
of Norgestrel and structurally related steroids. They

1,4_
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described a sensitive procedure, based on sulfuric acid
induced fluorescence, for the analysis of nergestrel.
Seki and Yamsguchi’® have described a fluorimetric
deternination of free glucocorticeids im hwman urine
by high performance liquid chromatography. Yamaguchi and
Seki’! have described the fluorimetric determination of
urinary 17-hydrexy corticosteroids using bensamidine,
Tokunags Miroshi ot g?z have described the fluorimetric
determination of hydrocortisone, prednisolone and

oortisone,

1.3.4. Chromateqraphic inalvsis *
Guantitative chromatographic methods can be used
for ideatificatien, guantitative metheds for assessnent
of purity and stability of steroids.

iai-i.ie

Paper chromatographic Rf values of triamcimclons

scetonide and related steroids in a nusber of sclvent
)
systems are Wrtol{u' 74

The following detection systems were used.

(1) A modified Maines, Drake wltraviolet - Scanec’3* 7%,

(2) Isonicotimic acid hydruiﬂgn“"z

(3) Alkalime tetrasolium blue spraj’>*’%)

m.m” has described the quantitative

determinations of trismcincléns acetonide.

Paper chrematography wsing Whatman Mo, 1 paper was

once wsed to determine the homogensity of h.ictmmn.



2.3.4.2.
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Johnson and rlowtor79

have given Rf data for
dexamethasone and related stercids utiliszing the paper

chromatographye.
n layer C ]

adbortsva has described the separation procedure of
halecinonide from its synthetic precursors by TILC, using
silica gel GF 254 plates and by using developing solvent
of chloroform ethyl acetate (5:1). The Rf valuss verse
found.

Experience of TIC of triamcinolone acetonide is
summnrined.(ao'az)

Tatja Na Bicou-tiatcrsz

studied the quantitative
separation and estimation of steroid mixture by TIC,
he separated and estimated progesterone and estradiol
benzcate and progesterone, testosterone propionate and

estradiol benzoate in mixture.

Takitani et 3;?‘ have presented a review, with 134
references over 1977 to mid 1983 and included the
discussion of over-pressured TIC, combination TIC with
those of HPIC. They have discussed the application of
TIC to separate alcohols, phenols, organic acids,

aminocacids, amines, steroids, glycerides and drugs.

Van de Vauxt.g§<‘;?5 have described the application
of TIC for the analysis of preparations comtaining basic,
acidic and corticosteroid drugs in several different

cream bases.
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vukusic®® has descrided the TIC determination of
betamethasone dipropionate in semisoclid pharmsceutical
preparations,

:Mmuﬂvm”mmmmmmu
corticosteroid eintaents using TIC.

3.3.4.3. gcolwen chrematocrsphic ssalysis ¢

A column partition chremategraphic procedure fer
trismoinolone acetonide and related steroids has besn
worked out by roet®™, smith g3 al’? nave also descrived
s ovlumn partition chrometographic procedure for mm.
A gensralised system for the prediction of elutiom curves
for certicestervids based on partition cosfficients for s
heaxgne~chloroform-disnane-vater (9011014018) solveat
system on distomaceous earth colwma was descrivea®, i
distomalesus sarth colwan was also wsed to separste

halcinonide from m&pm".

. m” have dascridbed ths mew biochemical
ssparations using pre-column derivatisation aad micro-

eolum liquid chromatography for hydroxy stereids.

m" has describad an on~line extraction,

evaporation and injection for ligquid~chromategraphic
determingtion of serum certicostereids,

Koupparis gt 17 ¥heve described the determimation
of corticostereid preparstion im skin by a reactioa~rate
method, using column chromatography. 7They isolated
fluwocinonide from the sample by column chromstography
end determined by modification of tetrasoliwm blue
reaction.



2.3.4.4.

h essurs li t 2)

Reverse phase HPIC is used to separate and
quantitative bulk and formulated halcinonide®>,
Halcinonide can be separated from Kanalog

(triamcinolone acetonide) by KPLC“.

Gerhord has described the effect of differsnt
octadecylsilane columns on mobility of triamcinolone-

acetonide by HPLC”.

Landgrat and Jennings have described the deter-
mination of fluocinonide from complex mixture by HPIC

tcchniqm“.
Lundmo and Sunde have described the rapid anmalysis

of C,, steroid metabolism by HPIC and in-line monitoring

19
of radio activity. They demonstrated that the results
agrsed well with those by TIC and the HPIC method was

rnpid.”

8aito st a17° have described the analysis of
corticosteroids in human adrenal tissue by HPIC,

Lake st g?’ have described the analysis of creams
by the application of HPIC.

Carson and Juskomo have described the simultanecus

analysis of cortexclone and cax;ti:ol by HPIC for use in
the methyrapone test.

Goto et 3;%01 have described the determination of
6-B=hydroxy cortisol in urine by HPIC with fluorescenss

detection.
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Rego gt n}ea have described the simultaneows
determination of hydrocortisomse and hensyl aloohel im
pharmaceutical formulation, by reversed-phasss HPIC,

Rehnm and Steinigeni®? nave described the amalytical

testing of corticostereid containing dermal preparations,
‘ﬂaty five corticostereids in Mxey nins topical pree
parations uﬁr- determined by HPIC at 40°C on a columm of
Wedessil 10C 4.

cavine g% 3117 have described the snslysis of matural
corticostereids ia adremal extracts and ia biolegical
fluids by HPLC,

Pinslyy % 21°%° nave desorived the trace-enrichment
HPIC teehnique for determining the dissolutiem rate of
sdrencgortical tablets. They analysed betamethasone,
dexaxethasone and predaisclone, at conceatration dowa to

0:.23  wg/ml, by HPIC,

Livan ot nx“ have described the assay of betame-
thasone 17-valerats and its degradatios product by WPIC,
This methed permitted the determination of the drug and
its separation from the degradation product and free
betassthasone. This procedure eould alse be used for the
assay of hydreeccrtisons 17-Butyrate and its analegous
degradatien products.

Das 9wpta’®” has described the quantisative
deterninations of dexamethasone and dexamsthasone sodivm
munic in pharmaceutical desage forms by MPIC,



Hattori et ‘_1_}08 have described the HPIC analysis

of dexamethasone and chlorpheniramine malesate in ointment.

109 have described the HPIC

Juenge and Browver
separation and identification of epimeric 17-ketone
impurities in a commercial sanple of dexamethasone-
sodium phosphate.

Cavina gt ‘1'110 have described the analysis of

topical corticostercids in complex pharmaceutical
formulations by HPIC,

K!.ruchbaunlu

has described the HPIC analysis of
triamcinolone acetonide and the effect of different
octadecylsilane columns on mobility of triamcinolone
acetonide.

Kirschbaum et 12 have studied the HPIC of the

topical anti-inflammatory steroid halcinonide.

isa st ‘;}13

cortisone acetate ointments and creams by HPIC. This

have described the analysis of hydro-

method was suitable for analysis of ocintments, but gave
consistently low results whem applied to creams.

Munson and Wilsontl4

have described the HPIC
determination of hydrocortisone cypionate. '.!‘hiy studied
the development method and characterisation of chromato-
graphic behaviour,

Belliardo and Bertolinot}®

have described the analysis
of dexamethasone acetate in pharmaceutical formulation by

HPIC.
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2.4,

Van Dame’1®

has described the quantitative
determination of steroid scetates in pharmaceutical
preparations of tablets and suspension, by HPIC,

Pavli and Debrovoijetl’

of dexamethasone acetate in ointments and suppositories

have described the analysis

by HPIC.

@as chromstography

Steroids possessing the €19 dihydroxy acetone side
chain usually undergo molecular alterstion after applie
cation to gas liquid chromatography columns to yield as
a major product the corresponding 17-k¢tosearoidz.u‘

Cartoni ot ﬂ}”

have described the capillary gas
chromatographic mass spectrometric detection of anabolic
steroids.

Uralers og alt2’

ansbolic stercids in body fluids by capillary gas

have described the analysis of

chromatography with a two channel detection system and

& computer.

Miscellanecus ¢
121

Wabba et al.
on the degradation of dexamethasone in certain pharma-

have described the method of analysis

ceutical preparations.

swoonuz

costeroids in rat muscle.

estimated some synthetic glucocorti-
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Monder and Iohan'?? have described the application.
of polyethylenimine cellulose for the class upnuﬂn |
of steroidal carboxylic acids from neutral steroids and
pigments in urine,

Xley and am“‘ have denonstrated the influence of

storage and temperature on the determination of steroids
in plasma and blood,

stwpnick}?® nas described the direct radie-immwno
assay method for steroid hormenes.

Alviola st 31 %° nave descrived the densitometric

determination of some corticosteroids, like hydrocortiseons,
predaiscolons and betamsthasone 17-valerate im tepical
formulations,.

xruger st 2137 have descrived the method of
identification of Mfuual stervids in bielegical
metrices by mass-analysed ion-kinetic emergy (MIKE)
spectrometry. |

Gorog st ‘ﬁ” have described the simultaneous
determination of reductioa preducts of norethisterone
acetate.

e ot “3'” have described the determination of

hydrocortisons acetate in eintment by transmissioa
densitometry.

Belanger gt 3110 have descrived fast-atom-bomh-
ardment mass spectrometry and pharmsceutical analysis of
corticosteroids. They have showa that full separation and
characterisation of the steroids are possible by F.A.B.
chemical ioniszation mass spectrometry.
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Dekker “" has studied the stability of corticosteroids
under anasrobic conditions. MNe stwdied the D-homosteroid

corresponding to predamisolone.

solimen gt a1 32 have descrived the semi-micre titri-
metric methods for determinstion of some corticostereids
in tablets and bulk drugs.

Nathed of inalysis ¢

The determination of Betamethasone 17 valerate is
based on the method gives in Pharmacoposia of Indsa’?? 1988
under heading ‘Assay of Steroids’, A~68, Here instesd of
aldshyde free aloohol, methancl GR grade (spectroscopic
grade) was used. Por the determinatios of Triamcimolone
acetonide, Malcinonide and fluocinolems acetomide, isoniasid
solution was used as coleur development reagent.

The determinstions of Triamcinclons acetomide,
Flwocinolone scetonide and halcinonide are based upoa the

 resctions of « ,B-unsaturated steroidal ketcnes fe. the

conjungation of the carbeayl growp at c, with the double
mmc‘mc,u:maum-mumm
with isoniasid to yield yellow products (Schiff base).

CHS

Reaction is shown below, Va
coMH-RHg con N
cHy

= =z
AN N
Isoniasid o off=Unsaturated steroidal ketons.

The detarmination of Betamethasons 17 valerate is dased
upon the reaction of tetrasolium blue with Cy9 side chain
of Betamathasone 17 valerate.
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tThe o =kstel (~CiGH-CO=) group possesses reducisg
propertiss commoaly associated with this fumction. Its
reduction of slkaline triphenyl tstrasolium chloride
(Tetrasolium blws) %o the correspoadiag reddish browa
Formasan.

@ 1
N - o) -

ZN — N #N—N
C\ — ‘ "\NmN
N= N_ o3 ~
C§' ® ©

Polliowing sethod was used for A5 YitLe evaluatiom of
various formulations of Triamcinolome acetonide,

Asagenis ¢
8) Chlezoform G. R, Grade (spectroscepy)

») Msthanol G. R. Greds (spectroscepy)
e) Isoniasid IP sclutiom.

A 0.1% w/v solution of Isoniasid IF grade was prepared
in sethanol (G. R. Orede). '

1 gm. Isonianid was added into 1000ml amber coloured
volumetric flask containing 500 ml methanol. Isoniasid
wes disselved completely by shaking the flask. 1.25 ml of
concentrated hydrochlerie acid vas added in the above flask.
™he veluns was made t0 nerk with methanol. The solutioa
was mixed well,
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Preparation of standard solution s

50 mg of pure Triancinelone acetonide was weighed
accurataly and transferred quantitatively inte a 100 ml
anber celoured volumstric flaske It was dissolved and
diluted %0 volume with chleroforme. Exactly 8 ml of this
solution was pipetted out inte anether 180 ml amber
ooleured volumetric flask and thea diluted to velums with
chloreform. Exactly (X) ml of above solutiomn was pipetted
out one by ons into 25 ml amber coloured volumetriec flasks,
To each volumetric flask 10 ml of Isoniasid solution was
added, Plasks were stoppered and the contemnts mixed by
gentle swirling., The solutiom was kept inteo the evan at
50 £ 1° for 1 hre The solution was cecled rapidly, and
sufficient chloroform was added to produce 25 ml., The
selution was mixed well,

Rrecedure

Absorbance of solutior of eath amber colowred volu-
metric flask was measured at 415 mm on Beckman Medel 33
U.V. and Visible Spectrephetometer in 1 om cell against
the blank treated in sams manner. Rsadings were taken
in triplicate and mean of above readings wers taken for
the calibratiom curve,

Ghbsexvations are given in Table 3«1 and the standard
calibration curve is plotted in Pigure 3-1,



IABLE 3-1
(x) ml. °‘?f::}:§§‘°' Absorbance st 413
) 4 11 11z Mean

0.1 00100 0.,004 0003 0,008 0.004
0.2 0.200 0.609 0.008 0.009 o.00W
0.8 0.500 0.022 0.022 0.021 0.0213
1.0 1.000 0.042 0,043 0,041 0.042
2.0 2.000 0.083 0.085 0,085 0.083
3.0 3.000 0.138 0.129 0.127 0.128
4.0 4.600 0177 0.181 0.178 0.17%7
5.0 5.000 00215  0.216 04315 0.2153
6.0 6.000 0.253 0.254 0,253 0.2533
7.0 7.000 0.296 0,298 0.296 ©.2963
.0 8.000 04350 0,352 0,35¢  0.3506

10.0 10,000 0.421 0.423 0.424 04226

12,0 12,000 0.465 0.462 0,467 0.4643

110
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2.3.b.
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Betamethasone 17-valer t

Following method was used for in vitre evaluatien

of various formulations of betamethasone 17evalerate.

Reggents
a) Chloroform G.R. Grade (spectroscepy)
b) Methanol G.R. Grade (spectroscopy)
¢) Tetraselium blus solution (G.R. Grade)

A 0.5% w/v solution of Tetrasolium blue was prepared
in methanol. This solution was prepared immediately

before use.

d) Diluted tetramethyl ammonium hydroxide solutien.
2 ml of 10X tetramethyl ammonium hydroxide was
diluted to 20 ml with methanel,

Breparation of standard solutions !

25 mg of pure betamethasone 17-valerate was weighed
accurately and transferred quantitatively into a 100 ml
anber coloured volumstric flask. It was disselved and
diluted to volume with chleroform., Exactly 5 ml of this
solution was pipetted out into anether 100 ml awmber
coleured velumetric flask and then diluted to volume with
chloroform. BExactly (X) ml of the above solution was
pipetted out one by one into 25 ml amber coloured
volumetric flasks. Te sach volumetric flask 2 ml of the
tetrasolium blue solution was added. Immediately afiter
addition of tetraselium blue solution, 2 ml of dilute
tetramethyl ammonium hydreoxide solution was added. PFlasks
were stoppered and the contents was mixed by gentle
swirling. The solution was allowed to stand at 25° for
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9.000

2ABIR J=3
_ Absorbance at 5235 mm

SIS oy M

1 11 III  Mesn
0420 0.100 0.003 0,003  0.003 0,003
0.5 04250 0,009 0,007 0,008 0.0083
1.0 04500 04012 0,014 0,013 04013
2.0 1.000 0,031 0,032  0.031 0,0313
2.5 1250 0,041 04041 0,061 0.041
3.0 1.500 0,042  0.084 0,045 0,044
4.0 2.000 0,058  0.059  0.,061 0.0893
5.0 2.500 0,072  0.07¢ 0,074 0.0733
.0 3.000 0.088  0.091 0,092 0.0903
7.5 3.730 0.113 0,114 0,114 0.1136
8.0 4.000 00130 0,124 0,122 0.1250
9.0 4,500 04134 0,136 04134 0.1346
10.0 3,000 0.150 0.149  0.149 0.1493
12.0 64000 04178 0,180 0,178 0.1786
14.0 7.000 0.209 0,210 0,207 0.2086
16.0 8.000 0.239 0.241 0,243 0,241
18.0 04271 04268 0,267 0.2686




ABSORBANCE
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FIG. 3-2

STANDARD CURVE OF

BETAMETHASONE 17-VALERATE
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25 min. in darke Sufficient chloroform was added te
make velume, The solution was mixed well,

Rrecedure ¢

Absorbance of solution of each amber coloured
volumetric flask was measured at 525 nm on Beekzuan
Model 38 U.V. and Visible Spectrophotometer in 1 om
cell against the blank treated in same manner. Reading
were takea ia triplicate and the mean of the above

readings were takea tér calibration curve,

Observatioa are givean in Table 3-2 and the
Standard Calibration Curve is Pletted in figure 32,

Halcinogids ¢
Pollowing method was wsed for in vitre evaluation
of various formulstions of halcinoaide.

Reasents ¢
a) Chleoroform 6. R, Grade (spectroscopy)
b) Mathanol G. R. Grade (spectroscepy)
¢) 1Isoniasid IP grade seolutionm.
A 0e1% w/v solution of isontacid was prepared ia
methanol (O.R. Grade) .

1 ¢ Isoniasid IP was added into 1006 ml asber
ooloured volumetric flask containing 500 ml methanol.
Isoniasid was dissolved completsly by shaking Slask.
1.2% ml of concentrated hydrochloric acid was added in
above flask. The volume was made to mark with methanol.
The solution was mixed well.
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» e on 3

50 mg of pure halcinonide was weighed accurately
and transferred quantitatively into a 100 ml amber
coloured volumetric flask, It was dissolved and diluted
to volume with chloroform. Exactly 5 ml of this solutiom
was pipeatted but. inte another 100 ml amber colowred
volumstric flask and thea diluted to volume with
chloroform. Exactly (X) ml of the above solutiean was
pipetted sut one by ons ianto 25 nl amber coloured
volumetric flasks. To each volumetric flask 10 ml of
Iseniasid solution was added, Flasks wers stoppered and
the contents was mixed by gentle swirling. The solution
was kept into the ovan at 50 ¢ 1° for 40 min. The
solution was cooled rapidly and sufficient chleroform was
added to produce 25 ml, The solution was mixed well,

Rrecedury ¢

Abgsorbance of solution of each asber coloured
volumetric flask was measured at 377 nm on Beckman Model
33 U.V. and Visible Spectrophotometer in 1 om call against
the blank treatel in same manner. Readings were taken in
triplicate and mean of above readings were takea for
plotting the Calibratioa Curve,

Observations are givem in table 3«3 and the standard
curve is plotted in figure 3-3,
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ZABIE 3=) o
Conce ia Absorbance at 377 mm
.
0 = Jp/ml 1 11 IIT  Meam
0.1 0,100 0,003  9.002 0,003 0,003
0428 0.250 0.008 0,007 0,008 0,008
0450 0.500 0.016 0,014 0,016 0,015
1.80 1.000 04033 0,033 04033 0,033
2.00 2.000 0,066 0.066 0.067 0.066
3.00 3.000 04,095  0.095 0,095 0,095
4,00 4.000 04129  0.130 0,130 0.130
5,00 5,000 0.162 0,162 0,163 0.162
8400 8.000 04258 0,258 0.258 0,258
10.00 10,000 04334 04332 0.329 0,332
13,00 12,000 0.393  0.390 0,388 0,3%
15,00 15,000 0.499 0503 0,501

043502
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S.5.4. Zinecinelene Acstenids

Following method was used for in visre evaluation
of various formulations of Fiwocinolone acetantide,

Asansits ¢
a) Chlereform G. R, Grade (Spectroscopy)

~ B) Methenol G, R. Grade (spestzescopy)
@) Isenianid IPF selutiom.

A 0.1% w/'v solution of Isonienid was prepared in
methanol (0. R, Grede).

1 g. Isoniasid vas sdded imto 1000 ml ember
coloured velumetrie flask sontaining 506 =l methanel.
Isenissid was dissolved completely by shaking flask.
1.35 =l of goncentrated hydrechleric acid wes added in
the above flask. The volume vas made 0 mark with
sethanol,. The selution vas aixed well.
Researatien of Atandard solutics ¢

25 my of pure flweecinclone soetenide wes weighed
agourately snd transfersed guantitatively iate a 100 ml
wber coloured volumetric £flask. It was dissclved and
diluted ¢0 volums with chlozeforn. Exastly $ ml of this
solution was pipetted out ingo gnother 100 ml esber
ooloured veolumetric flask and thea diluted to volume with
chleroform, BExactly (X) ml of abeve solution was pipetted
out one by one into 23 ml esber oeloured volumetric fleshks.
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Absorbance at 415 nm

W e e
1 1 Ix1 Nean
0.1 0.100 0,004 0,003 0,003 0,003
042 04200 0.007 0,006 0,007 0,007
0.5 0.500 0.017  0.017 0.018 9,017
1.0 1.000 0,035  0.035 0,035  0.038
2.0 2.000 0,071  0.070 0,072 0,07
3.0 3.000 0.107 0,107 0,106 0,107
4.0 4.000 0.342 0,141 0,142  0.142
5.0 5.000 0,182  0.180 0,182 0.8
740 7.000 06251  0.251  0.,3%  0.2%1
8.0 8.000 0.290 04290 0.290 0,290
1040 104000 0,355 04355 00353 0,355

130 13.000 04425 04428 0.42¢ 0.428
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P
To each velumetric flask 10 ml of Isoniazid selution was ' 18
added. Flasks were stoppered and the contents mixed by

gentle swirling. The solution was kept into the ovan at

$0° for 1 hr. The solutien was coeled rapidly, and sufficient
chleroform was added to preduce 25 ml. The solution was

mixed well,

Execedure 1

Absorbance of solution ef each amber coloured velumetric
flask was measured at #15 mm on Beckman Model 35 U.V. and
Visible Spectrephotometer in 1 cm cell against the blank
treated in same manner. Resading were taken in triplicate
and mean of above readings were taken for calibration curve.
Cbservations are given in Table 3-4 and the standard curve
is pletted in figure 13-4,

tudy 3
As a large number of substances were used in the
formulation of creams in the present study, it was thought

worthwhile to check for any interference in the estimation
of each drug substances,

Procedurs

The interfering substance was added to a standard
solution of corticostereid which was then evaporated to
dryness and the residue disseolved in chloroform G.R.
(Bpectroscopy grade), prier to celour develepment. In
sach case, the absorbance was compared to the abserbance
of a standard corticosteroid solution under same conditien.
The results are given in Table 3-§5,



2.7. Basults snd Risgussion

T™he calibration curves prepared for srismcinclens
scetonide, betamethasome 17-valarats, halcinonide and
flwocinclons scetonide are linear plets and all the
four drugs can be estimated guantitatively by selected
spectrophotametric methods. They follows the Beer's
Lavv at concentration range of 0«10 .ug/ml, 0-9 ng/ml,
0~15 ag/ml, 0-12 mg/ml, respectively.

Bstimation of drug ia pressace of large auwsber of
ingredients revealed that almost none of the ingredients
used in the formulastion of cresms interfere im the
estimation of the steroids incorporsted therein, with the
sxception of Tween 80 and Tween ¢ which gives slightly
higher absorbamce than the normal, Nowever, the inter-
forence dus to Tween 80 aad Tween 60 has been considered
insignificant in the preseat iavestigation.
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