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mixture of boos vox and olive oil. In tho resulting 
product, tho osiolliont offoct of tho oil was accelerated, 
and a pleasant cooling offoct was obtained from tho 
evaporation of tho water. Tho process of manufacture was 
slow and laborious. Tho product was unstable and subject 
to rancidity. This original formula with certain modifications, 
has been incorporated in most of the text books all over the 
world as cold cream. Honey, wax, gums and resins were also 
employed, a greaseless ointment was included among the 
formulae of Papyrus Sbers,1 this consisted of Hartshorn 

blended with incense and floor and mixed with sweet ale.

Until the end of 18th century there was little change 
in the preparation or evaluation of ointments but then the 
scientific study began to reveal new substances, and this 
stimulated the development of new ideas. In the beginning, 
the ingredients offered by the nature were purified aid 
used or partly replaced by synthesis. Zt was in 1858 that 
a radical change took place in ointment technology when 
apothecary schacht found that glycerin and starch if heated 
in certain proportions at a particular temperature formed a 
translucent jelly which he named a Plasma. This plasma was 
recommended as an ointment and was included in continental 
pharmacopoeias as Unguentum Qlycerini and in English 
Pharmacopoeia and U.S.P. as Glycerinum Amyli and Olyceritum 
Amyli respectively, bard was introduced as the chief
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constituent in the first official ointment of U.S.P.
The addition of wax or spermaceti was permitted to give 
it better consistency• Later, Lard because of its instability 
has largely been replaced by bensoinated lard, a product 
possessing a pleasant odour. Paraffins were used by Miller 
in 1873 and Lanolin in 1885, since then stearic acid, wool 
fat and wool alcohols were in use either singly or in 
coafcinations as vehicles for topical femulations.

In 1907, Unna,a great Pharmacist of his days introduced 
a base consisting of 20* water, numerous combinations of 
hydrogenated, sulphated, sulphonated oils as well as stearic 
acid, sodium stearate and glycerin had appeared after 1920. 
Before 1948, with the exception of hydrous ointments, official 
ointments were made with the fatty materials such as soft 
paraffins, anhydrous wool fat or bees wax or eonfelnations of 
these substances. Zt was hardly appreciated that the 
therapeutic usefulness of an ointment depends as much on the 
kind of the base used as on the active medicament. A brief 
history of modem developments of ointment bases was reviewed 
by zopf* .

Zn the past few decades considerable attention has 
been given to the development and application of hydrophilic 
ointments usually called as water-washable bases. Bases of 
this type are Often desired as they are nongreasy, pleasant 
in appearance, non staining and easily washable with water.
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For many years ointments were limited by definition 

and through use to admixtures of fatty substances* But the 
present concept of this type of preparation is much broader. 
Today ointments and cremes, in addition to such oleaginous 
admixtures# include preparations of greater efficiency 
possessing more or less the same general consistency but 
different formula and appearance. They may be entirely free 
from oleaginous substances. In many instances# they are 
emulsions of fatty or wax like materials with aoaparatively 
high proportion of water. These emulsions may be of the 
either type, water soluble substances are also widely used 
for the preparation of ointment bases.

There are many contradictory definitions among the 
ointments.

According to I.P. ointments are semisolid preparations 
consisting of medicamsnt or a mixture of medicaments dissolved 
or dispersed in a suitable base.

According to USP XX the teem ointment is understood 
to mean only a non-aqueous spreadable preparation and 
according to BSP XXX creams rafar to a viscous liquid or 
•end sol id smulsions of aither tha oil-in-water or water-in-oil 
type. Whereas in Garman Pharmacopoeia the term ointment is 
used for all spreadable preparations including creams and 
aqueous gels*
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Much confusion over the us«gi« of • crosM and an

ointment should bs overcome* if « cream is defined as
5on c/w emulsion and an ointment the opposite .

1-2. Ralatlopshlpi betweenVehicle and Drug t

The isportance of tha vehicle for tha absorption 
procass has baan neglected till recently* Ona of tha 
fan requirement# demanded of tha vehicle has baan that 
it acts as an inart stadium and incorporatas tha drug in 
tha most homoganaous distribution possibla. An ointaant 
basa forms a major proportion of an ointmant and hanca 
influancaa tha action of madicamant which constitutes 
only a vary minor proportion. Recent studies attach more 
importance to tha chemical and physical relationship bat* 
wean tha basa and medicament incorporated in it than to 
tha penetration properties of tha basa itself. This idea 
was initiated by Sauerland* in 1912# whan ha suggested 

that tha influence of tha ointmant basa varies according 
to tha substances which constitute the bases. It was 
also suggested that the oily bases delay the absorption 
of fat-soluble substances such as phenols* mustard oil 
and others. Since bases constitute more than 90 to 99% 
in the final make vp of an ointment* it is natural 
that their physico-chemical properties have tremendous 
influence on tha rata of diffusion* penetration and 
absorption of tha drug and hanca they should be given
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full consideration in thoir soloction for various drugs.

Thors is no single bass which possssses all the
required characteristics of an ideal base even today, it is
often remarked that the pursuit of an ideal ointmmt base
is a pharmaceutical dream and is likely to remain so without
becoming a reality* In this connection the observation nude

•*by wales and Reddish in 1929 that no single base is wholly 
satisfactory as a vehicle for all antiseptics holds true 
even after four decades*

These days the term ointment has been used widely and 
covers up various types of applications used externally* Its 
mewing is also with respect to the active therapeutic agents 
incorporated as wall as tha typaa of barns usad in thsir 
praparation. Howaver for coaturias tha tarm ointmant impHad 
saparicol application by inauetion id madicamonts contains# 
in fatty bases and was concerns# aithsr with primary traatswnt 
of superficial dels disorders or with the attampt to obtain 
systemic absorption by panstration as high tisaua coocsntration 
of tha drug at tha sits of infaction for a shorter period of 
time with lees amount of drug is dsfinltaly advantagaous 
comparad with syatamic mods of administration of soma drugs. 
This has givan a ehallanga to rasaarch pharmacists who havo 
to svolva. modify, altar and suggsst such baaaa which mast 
tha raquirament of maximum absorption, minimum or no
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irritation, non greasiness, water-washability, compatibility, 
low or nil microbial contamination and good stability*

8Channing has stressed that the ultimata aim of efficient 
ointment therapy will only be gained by intelligent choice of 
the therapeutic end* There has been considerable efforts 
made by pharmaceutical and medical professions to set up 
specifications for bases for topical application* These 
listings cower requirements ranging from chemical Inertness 
to the cosmetic niceties* However, one must not loose sight, 
on the main objective, that the primary and indispensable 
quality of a vehicle or carrier is that, it allows adequate 
release, desired penetration and ultimately required 
absorption of the drug. The lack of these qualities nullifies 
whatever other values the base may possess*

She commonly used terms release, penetration and 
absorption naad a elear-cut definition in the first instance 
because very often they have been used without making any 
distinction* *Release* refers to the availability of a 
madicament from a basa at the surface. * Penetration * means 
the entry of the drug inside the skin, whereas *absorption* 
■mans drug concentration in tha blood and is ready for tha 
systemic distribution* The term penetration and absorption 
apply to both baae and madicamant or individually for each*
If tha rala&sa of drug is more the penetration and ultimataly
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absorption nay bo moro.

Effective topical medication requires an uninterrupted 
roloaso of tho medicament and for this purpose a knowledge 
of the factors responsible for such release is required.
Each drug has peculiar properties of its own and they 
become more pronounced when more than one drug is present 
in a formulation. Also the components of the base may 
offer similar considerations to be taken into account.
Thus the problem becomes more complex than it appears at 
the first thought. Even today, many formulations are based 
on empirical experience. They are composed of a broad 
range of compounds with such different chemical structures 
as antioxidants, buffer systems, fusolllents. emulsifiers, 
matrix-builders, moisturisers. preservatives, solvents, 
thickners and other additives whose precise function is 
difficult to determine. The result has been a scarcely 
comprehensible. Profusion of interactions within the 
vehicle and at the same time, a physico-chemical environment 
for the drug with an almost immeasurable distribution in 
the various phases on the vehicle. However, the drugs 
distribution in the vehicle is of supreme importance for 
its release. This inevitably leads to a requirement for 
combination products on the least possible coaplexlty. 
since the desired release of active ingredient can only 
be attained via the determination of the inner structure
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oil tho vehicle. The selection o£ the base to use in the 
formulation of the creams depends upon the careful assessment 
of a number of factors*

(a) The desired release rate of particular drug 
substance from the base*

(b) The desirability for enhancement by the base 
on the percutaneous absorption of the drug*

(c) The advisability of occlusion of moisture 
from the skin by the base.

(d) Minimum or no irritation due to base on the skin*
(e) Absence of sensitisation*
(f) The short term and long tarm stability and 

compatibility of the drug in the bese*
(g) Cheap and made from freely available ingredients*
(h) Lou or no microbial contamination*
(i) Extrusion from the tube and spreadability*
(j) Shine and cosmatic appeal.

Although the topical vehicles themselves may not 
penetrate the skin to any extent nor actually carry the 
medicament through the epidermal barrier, it is known that 
the therapeutic effectiveness of the drug may vary when it 
is incorporated in different vehicles. The choice of a 
right vehicle for a particular medicament depends on 
physical and chemical properties of the medicament alone
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In the vehicle as well *s on th« nature and condition 

of tha skin being treated.

A good daai of information has boon collected 
during the last few decades while much more is still 
needed in order to treat effectively the various akin 
disorders encountered. The potential exists for 
developing vehicles that will enable the drug to reach 
the site of action rapidly and maintain a sufficient 
concentration at the site for the required length of 
time. The proper formulation of dermatological 
preparations depends on a thorough understanding of 
percutaneous absorption.

1*3* Routes of percutaneous Absorption *

When the therapeutic target lies beneath the 
stratum eorneum. topical therapy becomes quite 
complicated. Regardless of whether the Involved 
tissue is to be the viable epidermis and upper 
dermis or whether a systemic response is sought* 
delivery of the drug to the site of action in 
sufficient amounts is often a constraining problem.
There are many potential topically useful drugs 
which do not find their place in topical therapy due 
to an inability to adequately penetrate the skin. The 
phenomenon of diffusive penetration of the skin by drugs 
and chemicals is known as percutaneous absoxptlon. There
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art a number of pathophysiological states which can be 
treated by concentrating dregs in the serface tissues 
by percutaneous absorption. Most dermatoses result in 
inflammed surface tissues* and topical steroidal and 
nonsteroidal anti-inflammatory drugs are effective in 
controlling this symptom.

The process of percutaneous absorption can bo 
described as follows. When a drug system is applied 
topically* the drug diffuses passively out of its carrier 
or vehicle and into the surface tissues of the Shin* 
specifically and most Importantly the stretuat cemeum and 
the sebum-filled pilesebaceeus gland ducts, a net mass 
movement continues through the full thickness of tho stratum 
cemeum and ducta and into tha viabla apidermal and dermal 
strata. A ceneaatratioa gradient is thus ostsblishod screes 
the shin that essentially tarminatao at tha outar roachaa 
of tha skia*e microcirculation in tho dermal layar. The 
systemic circulation acta as a reservoir or * sink" for the 
drug* and a Mar - sore concentration of the drug is 
maintained at the plana where tha drug roachaa tha 
capillaries and is diluted into tho goMrsl system.

Once the drug semes in the goaerel circuletion it 
is diluted end distributed very rapidly and* given reasonable 
rates of systemic metabolism end elimination* there is
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generally no epprecleble eyetemic buildup* flute 
relatively high local epidernel concentration* of oomi 
druge mey bo obtained by roeooo of the feet that the 
epidermis i» without o direct blood aupply tod the 
coecmlfftliM gredlant fro* the outer eurf ece to the 
micro-circulation cute directly through the epldereel
stretwe. However# If oeeolvo ereee of the body ere 
covered with the topical IMnyotUc eyeteo ( > 10» of 
the totei body oucf ooo nay bo ueod ee « crude rule of 
thtmb), theft the mmmtm eecuMetleting eyoteeilcelly ceo 
bo aiplfleaat* tor looteaoo# cortlcoeteroide hevo 
produced eerloue ayatanic toxicitlee on occaaioo dun 
they heve been spiled over largo fractional ereee of the 
body. Hoot# If the Okie 1» deeeged eo thet the stretua 
cernaun lo not functionally lutoet# aeay chenicele cen 
gain oyotoftlc eotrence et o oooelderebly footer rote end 
the potential again exlete for oyoteaio involvements* 
rea i t



FIG 2 Schema of Events for Percutaneous Absorption.
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A flow diagram of tha stops or events requisite 
to percutaneous absorption following application of a 
drug in a thin vehicle film is shown in fig. 2*

Tha important kinatie procassas of dissolution and
diffusion within tha vehicle layer hava boon addad to
procassas already dascrlbad to cosplete tha drug delivery
picture. Each step in tha diagram is potentially rata
limiting# depending cn tha drug and how it interacts with

atha vehicle and tha skin .

soma concapt of tha complexity of pareutanaous 
absorption may be gained by considering rig. 2. This 
diagram represents a simple idealisation of tha drug 
flux which may arlaa clinically following 1dm common 
treatment in which we apply a drug to tha akin aa a solid 
suspension in a topical vahicle only permeation into the 
body is considered* and not back«diffusion.

Tha madicament may undarge any or all of tha 
following events. The drug particles must first dissolve 
so that molecules may diffuse within tha vehicle to reach 
tha vehicle-stratum corneum interface. Xntarfacial 
effects ere not usually considered important, but for the 
drug to move through the skin it must partition into the 
stratum corneum and diffusa within this vary impermeable 
barrier. Soma drug may bind at a so-called depot site;
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the remainder diffuses in the horny layer# meets a 
second interfacial barrier# and partitions into the 
viable epidermis, whereas the initial partition process 
may have favoured and increased flux (for example, when 
a lipophilic druf is released to the skin from an aqueous 
vehicle/?)# the second partitioning will be unfavourable 
as the viable epidermis provides a more hydrophilic 
Milieu compared with the stratum comeum. Any substance 
with a high affinity for the horny layer and a very low 
water solubility may not be absorbed percutaneously even 
though it may have penetrated the barrier layer, particularly 
when it is applied in low concentrations. The thermodynamic 
activity of the dlffusant in the viable epidermis 
immediately below the barrier may approach that in the 
vehicle and in the top layer of the stratum corneum. The 
rate determining step will not now be the penetration of 
the barrier but rather the clearance rate from the barrier. 
Metabolism may alter diffusion in the epidermis. The 
epidermls-to-dermis partition coefficient may usually 
be assumed to be close to 1 and may be neglected# as both 
tissues contain much water. Within the dermis# additional 
depot regions and metabolic sites may intervene in the 
progress of the drug to a blood capillary# tbs partitioning 
into the capillary wall# thence out into the blood# and 
its subsequent removal by the systemic circulation.
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Very little is known about equilibration la tho 
aubepidermal environment and tho pharmacokinetic factors 
whidh operate thara. A fraction of tho diffusant may 
partition into tha subcutaneous fat to form a further
depot.

Although tha aforementioned sequence is already too
complex for a full theoretical analysis together with a
practical investigation, the situation is further
complicated. Such factors may he important as the
nonhomogeneity of the various tissues) the presence of
hair folicles, sweat glands, interstitial fluid, and
lymphaticsi and the division of cells in the basal layer,
their transport through the stratum coraeum, and their
surface loss. In addition, drugs permeate the skin under
dynamic conditions. Thus, the drug, the coaponents of
the vehicle, and the disease may progressively modify the
skin barrier, as may the healing process. As components
of the vehicle may diffuse into the skin, so physiological
materials, including sweat, sebum, and cellular debris,
may pass into the formulated product and change its
physicochemical characteristics. Emulsions may Invert or
crack when rubbed into the skin, and volatile solvents

In 11may evaporate into the atmosphere • Rothman defines 
that percutaneous absorption is penatratlon of substancas 
from outside the Ain to the inside and then to the blood
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12stream. Blank suggasts that it is of groat importance 

to know how molecules novo into tho Ain Iron a unit tree 
of a cutaneous surface in unit time and Aero these 
molecules go after leering the Ain surface.

Despite the voluminous literature available on this 
topic the basie mechanism which is largely responsible 
for Asorption is not fully understood. One group of 
investigators is of the opinion that major route of 
entry for drugs is directly through the intact epidermis 
(transepidermal route) Alls the other group believes 
that the absorption is mainly through appendages either 
the pllosebaceous apparatus or spiral sweat glands.
There is evidence that all these avenues take part in 
transfer of substances through the ekin.

i.3.e. *

13Mallli states that tha pathway through tho 
epidermis is much more likely to bo the mein avenue of 
penetration for substances than aro tho sebaceous glands 
or sweat glands, simply because the epidermis presents s 
surface area 100 to 1000 times greeter than the other 
two. Various anatomical sonas of tha Ain bohavo 
diffarantly with regards to transepidormal absorption14. 

Tha film on tha surface A Ain is composed of sebum, 
sweat end horny layer end has e complex chemical
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composition. This surface film is discontinuous
and offers relatively little resistance to a penetrating
molecule. The horny layer which is 20 to 40ju in
thickness is composed largely of keratin and sulphydril
containing proteins which absorb a large amount of
water and other polar compounds. It also contains
surface lipids which may spread along the channel walls
and absorb lipid soluble material. In other words the
homy layer may act as a sponge becoming a reservoir for
the penetrating agent and maintaining a maximum
concentration gradient just above the barrier thus

ISpossibly hindering penetration. Blank and oould
using an autoradio-technique have shown that ionic
surfactants are bound by homy layer end often do not
ponotreto boyond the orifice of the heir follicle.

16The barrier sene wss demonstrated by Rein whe reported 
that it was located between horny layer and granular 
layar underlying it and that it was an electronegatively 
charged barrier which repelled anions snd attracted

17cations and held them for further penetration. Rothman
reported that the barrier layer checked the transfer

18across the skin. Blank showed graphically that a
barrier of water transfer in skin, is a layer, e few
microns thick at the base of the stratum comeum. He

19used the plastic tape stripping method of wolf and
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Pincu,2® to naon tho horny. Xoyor fraOuUy* Ho 

£oun4i that tha diffusion of water through tho skin 
remained ion until tho haso of tho horny layer had 
boon strippod away# thoroaftor tho permeability to 
wator raiso sharply.

21In 1931, Ssakali roportod that aftor tho homy
layor had boon strippod off with tapo tho ontiro barrier
could bo removed cm tho taps in a single stripping
subsequently bo renewed tho barrior layor by dipping
tho tape in petroleua other. Tha barrier layer ia 10 ju
thick and prevents tha penetration of nolocuios haring

22■olocular weight greater than 200-200 # yet tha
dimeter of tho pores in intracellular spaces in tho
barrior is greeter than the largest penetrating neleeules.
Thus tha restraining fores must ba nolacular interaction
between penetrant and pore contents. If tha substance
has high electrostatic charge eg. ions, the interaction
is so great that no penetration occurs. If the
substance has weter/lipid partition coefficient of about
1 i 10# it has tha highest permeability, the barrier
must be then hairing polar and non polar groups in the

23pore contents. Blank at al here confirmed that
panatratlen occurad through traasepidenoal route. A

24similar observation was made by Scott and JCalx for 
hydrocortisone.
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It appears that the ratio of th« solubilities 

in water and in lipids aa originally advocated by 
Meyer and Overtone is actually important for the

nabsorption of substances through the Shin* Rothman
has shown that lipid soluble substances penetrate the
skin *ore readily than polar substances! those soluble
in both lipid and water penetrate nost rapidly of all.

22Trpherne exclusively has reported that the pereeability 
of the skin is directly proportional to ether/water 
partition coefficient of these drugs.

wm&m* •
Hair follicles and sweat gland ducts open on the 

surface of the Mein in the fora of visible pores which 
are believed to be avenues for the passage of aedicaaants 
through the skin. It has been stated that the hair 
follicles are the major avenues for percutaneous 
absorption.

1.3»b (i) Filosabaceotts apparatus •

There are many workers whose studies have shown 
the prominent role of the pilosebaceous apparatus in 
percutaneous absorption. This concept takes into 
consideration the solubility of the drug in sebum. In 
the upper portion of the follicular canal the hair shaft
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don not adhara to tha follicular mU« and thtnlftct
• apse* in IoxmA which in with horny nonin and hair.
Thn intorapacs in continuous with thn duet of the
nnbneooun glands. the anbasi fra* thin duet eventually

2ftaeptiao into the intarspaco . fteraCora. nay —die wont
peunaaisg solubility in sebum oaf penetrate thin apnea
and ranch ianido of thn aobocooua glands whose amwternan
in non permeable than npldtnnl barrier* similarly
thn wail of iolliouler ahoath in innn rasintant to
ptaatratiM than surface epidermis* From the aohaoaonn
glandn and hair follicles# nadicenawt nay penetrate
downward into the corned* and iron thorn into the blood
than bypassing tha harrier* Hadlcasenta nay nine novo
upwards fron the aabaoaous glanda into tha epidermis
but without penetrating tha barriar layer. Thin pathway

2dof abaorption wan dnwonntratod toy hackee and otharn. 

***** (2 ) fffjj|,.dMl« *

Tharn in much controversy an to whether tha nwaat
ducts serve an no avenue for paroutanootui abaorption. 

idhole raportod that ho observed tha ntaining of tha 
poms of nwoat duct iih# ttooao of follicles# whan ho 
introduced dyon into tho hunan akin hr oiantmphnmnin.

M
Zchihanhi poatulatad that thin pom pattern indieatod

2dabaorption of tho dyn through tha nwaat duet. Abramson
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confirmed the aboft result and found the development 
of the sweet pore potters dependent on electrleal 
charges of tlie akin. Hov«v«r# easy authors are septicai

2iJButt Sthlk dO* Via* •

1»< fetors Influencing Percutaneous Absorption *

There axe aaay festers dtidi iaflueace the rate of 
pexeutaneous absorption,

*•«•» ffrtf.MMAtom *
It has been realist for easy years that the horsy 

layer (stratum coraeum) is the main barrier afainst 
penetration and permeation of substances of various 
origin, including drugs such as those in darmatological 
and cosmetic use*

The definition of intact and damagad Skin la regard 
to the problems of absorption is therefore inextricably 
listed with the atcueture and condition of the horny 
layer end these are closely dependent not only on 
exogenous factors such as sweat and sebum production 
end the microcirculation of the Ala itself. If the 
barrier is destroyed by trauma as in cuts# chapping, 
raptured blisters of eeasms# all substances pass freedy 
into the dermis30.
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31Baktr at al. had damonatratad that tha 

disintegration of tha horny layer cauaad by Dimethyl 
Sulfoxida or Salicylic Acid is daa to reducad adhesion 
among tha horny calls* whereas that saan after high 
concentrations of area is due to tha splitting of 
keratin caused by the incorporation of urea of hydrogen 
receptors.

A somewhat surprising result was obtained by 
32linha Hi lit* • They applied diflorasone diaeetate 

cream to rats at depilated sites and at depilated sites 
which had been abrated to produce hyperemia. Mo marked 
differences in the excretion of the topical steroid were 
observed between rats with unabraded and with abraded 
skin. In the monkey* a significant result was the 
prolonged retention of the steroid or its metabolites 
in the superficial cell layers of the epidermis of 
animals with abraded skin. The investigators concluded 
that such retention is related to tha akin damage.

33Blank al. had demonstrated that there was a 
striking increase in penetration of sarrin following a 
superficial scratch extending just barely through the 
barrier. Similar data were obtained from traume by 
adhesive tape stripping and puncturing wound.
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Seme workers*34'3S* , observed upte 90# penetration 

of applied dose of radioactive hydrocortisone through 
stripped skin, while the intact epidermis absorbs only 
2% or lass.

Ih# vitro parcutanaoua abaorption of topically 
applied hydrocortiaona incraaaaa In tha experimental
epidermal hyperproliforation of mica deficient ia eaaential

3dfatty acida • A similar increase eccura in abnormal 
hairless nonae epidermis produced by UV light irradiation, 
topical Vitamin a acid, or topical 10% acetic acid ia

Macetone , They concluded that a combination of abnormal 
cell membrane phospholipida and abnormal atratum comeum 
inereaee akin permeability.

She evidence for permeability inereaaea which may 

ariaa from uv, infra-red (lit), and ionising radiation*
38aa wall aa mild thermal bums, was reviewed by Malklnaon , 

although somo of tha claine are unconfirmed.

Many solvents markadly altar tha permeability of the
thin barrier, often opening up tha complex, dense structure

{39 42)of stratum comews. '

Shalmire43 pointed out that other vehicles Ml 

topical products assume more importance Mien the etretum 
comeum wea intact end differences in drug penetration 
attributable to the vehicle ware more pronounced on
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abraded or deceased skin, thera might too a largo increase 
ia both tho roto and tho extent at absorption of drag from 
vehicle*

Blank and Behauplain44 pointod out that a mixture 

of a non-polar and a polar solvent such as ehlerofoxi* 
and nathaaol removes tho lipid fraction of tho stratum 
corneum# forming artificial shunts in tho monbrano through 
which molecules pass mors easily*

A usofwl physical tochnlquo for assossiag water
permeability dotorminoa tho oloetrical impedance of the
Skin, soma aliphatic acids* bases* tho neutral compounds*
including dimethylsulfoxide* dimathylformamide# markedly
change the impedance of exciaed human akin* Tha
corrasponding incraasas in watar parmaability arisa from
a combination of mechanisms* including the relaxation of
binding forces between Skin elements# tha dissolution of
components* and tha hydration end subsequent swelling of

4Sthe skin to form additional channels for permeation •

Halkinson44 observed that the penetration of 

testosterone awl pyribensamine was more in psoriatic 
plaques than at normal skin sites and drug concentrations 
in diseased skins can ha higher than in normal akin sites 
adjacent to the lesion*



25
Zt ha« bean sheen experimentally that the 

percutaneous absorption of a drug coming in contact with 
the skin was significantly reduced in old age47. This 

might be due in part to the atropic changes on the 
pilosebaeeous apparatus through which such substances 
have been absorbed.

Zt is a clinical fact that sensitisation reaction
to contactants are less commonly encountered in patients.

4ftCramer described that the presence of cholesterol in 
skin fats had the effect of permitting the surface of the 
skin to be readily moistened with water and taking water 
more easily.

ftflf *

The relation between a patient's age and the
permeability of his or her skin to drugs has rarely been
investigated. Fetal and infant skin appears more permeable 

49than adult skin . Percutaneous absorption of topical 
steroids occurs more rapidly in normal or inf lammed site 
on infants than coop arable areas in adults, as Judged 
by reports of cushingoid side effects consequent to 
topical steroid treatment. The significant
dermal atropic and gross epidermal changes in the elderly 
delay absorption influence* ' Zt is usually assumed
that the skins of the fetus, the young* and the elderly
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(SO 53)are more ptmiblt than adult tissue.' ‘

Rasmussen**, in a halanced treatment, reviewed 

percutaneous absorption ia eteildnm, particularly for 
aHarfaaa and irritants# boric acid and berates* phenol# 
salicylic Mid* mercury# hexachlorepheiie, liadaaa (games 
bensene hexachloride)* and topical ataraida*

There are relatively few atudiaa dona on tha 
variations in absorption iron one aide to another# Xn 
different normal individuals# there era aider variations 
ia the abaorptioa rata of a given substance through tha

sssame Min aita • One may predict that variations in 
eutanaeua permeability will depend on tha thickness of 
tha stratum comama* ita nature* and to a degree over* 
emphasised in acme publicationa - tha density of Mia 
appendages. Many report# conflict# with variable epidermal 
call counts and histochemistry • satiatation of
homy layer thickneaa provides values of 8*9# 9*4* 10.9 
and 12.9 jam for abdoman* back# thigh and flexor foroana* 
respectively. On an average* 19 cells each 0*35 jub

dothick give stratum comaum an overall thickness of 10.4 -urn.

The inferior barrior nature of palmar and plantar 
callus la also indicated in tha way in which waMly 
basic solutions* and oven water# will eventually dissolve
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|A ft|i* end parathion will penetrate it . These 

Observations bring into question much of tha earlier 
work on skin permeability which attaaptai 
general observations iron experiments performed on horny 
pada. Rational variationa in water permeability are not 
nearly aa large aa they would ha if the stratum corneuan 
ware equal in thickness over all tha body* as the 
thicknaaa of 1dm horny layer increases# mi diffusivity 
iacraaaaa ao aa to provide tha akin with a relatively 
uniform steady state permeability*

dlTurning to materials other than watar# Smith f$ a|. 
found that compunds aueh as aalioylie acid# hydrogen 
sulfide gas# and Lidoeaine base penetrate tha scrotum 
mem readily than dm abdomen scrotal and poataurieular

IISkin are tha seat permeable to tribetyl phosphate . 
foUSmi and Maibach*3 using radioactive hydrocertieene 

and analysing its urine excretion, shewed that the 
scrotum absorbs tha groetoat total amount* with 
absorption dacraaaing in tho following erdor « forehoad* 
scalp, beck# forearms# palms and plantar aurfaca of tha 
foot arch* Normal valvar akin (labia major* ) absorbs 
hydrocortisone to a greater extent than dees forearm 
Skin**.

Among tha most interesting biopharmaceutieal 
applications of such studies ia the selection of n
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suitable regional site to use as * window tor systemic 
therapy* Because of its relatively high permeability 
sad its ease of access* ths Tranaiderm* Transderm* or 
Transdermal Therapeutic Systems (TTS) esploy tho

/

postauricular skin ss tho sits of application to insert
(tdrugs porcutanoously into tho blood stream .

fiorhota and fang investigated the percutaneous 
absorption of nitroglycerin through the shaved abdomen 
and bade of the rat by Measuring plasias concentrations 
after topical administration . Abdominal absorption was 
significant* whereas adhesive tape had to be used te 
strip the dorsal site before plasma concentration of 
nitroglycerin could bo detected* Site dependence for

§7absorption of nitroglycerin hes beam reported in human*
SSbut not in the rhesus monkey ,

l*4*d Species .differences *

Human mid animals display wida dif farancaa in
physical charactarlatics* These physical and structural
diffarencaa obviously offset tho penetration pathways

#9and penetration resistance of skin *

frequently* laboratory animals such as rat# mica 
and rabbits are used to aaaaas percutaneous absorption* 
but their skins have mere hair follicles than human 
skin, and they lack sweat glands* To apply experimental
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Sandies to such animals, ofton tho hair oust first bo 
clipped and the skin shaved. It is often assumed that 
such shaving damages the stratum corneum and artificially 
increases penetration. Thus# when vasoconstrictors are 
applied to the shaved human forearm# the sites immediately 
blanche; a time delay intervenes for the unshaved limlb. 
however# testosterone penetration through the shaved and 
unshaved forearm of the rhesus monkey shows no significant 
difference**0 .

Some workers correlated a number of publications 
in an attempt to obtain a perspective as to how percutaneous 
absorption in several animal models cospares with 
penetration in humans*88"7^ .

70wester and Haibaeh coopered percutaneous absorption 
in the rhesus monkey and in man. In both the species# 
the order of increasing absorption is hydrocortisone# 
testosterone, and bensolc acid. Among different species 
like rat# rabbit# miniature swine, man and rhesus monkey# 
absorption of testosterone in the rhesus monkey is clossest 
to that in man. For the guinea pig# absorption of hydrocortiso
ne and bensolc acid is similar to man# but testosterone is

72absorbed to a greater extent •

The percutaneous absorption and disposition of a 
new topical corticosteroid# diflorasone diacetate, were
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studied is the rat# cynomogus monkey, and ma after a
tingle cutaneous application of a 0*05% steroid cream
and showed wide variation of percutaneous absorption in 

32abova spaciea .

Sansoic acid, progesterone, and taatoatarona
panatrata lasa raadily into tha skin of tha maxican

73hairless dog than into Inman Mein *

In soma investigations* mouse vakin provad to be
tha nest permeable, much more so than human Mein*

75Howevar, Stoughton raportad that* in vitro* himan 
and hairless mousa shin behaved similarly towards soma 
steroids*

75Stolar jj.* used rabbits to study tha absorption
of sodium salicylate from hydrophilic ointment.

75Chewhan and Pritchard concluded that rabbit and
rat shin are not coaparable with human shin* They also
emphasised that Mia rat is not a good jj| vivo modal for 

77man •
7aOesgroseilliers j&. studied tha topical 

steroid absorption in pigs*

79Sweeney e£ al- studied the affect of dimethylsulfoxide 
on water passage in hairless mica*
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The black akin is harder and more resistant to
toxic chemicals, partly because it has greater density

toand more cell layers than Caucasian skin , fair-skinned 
people of Celtic ancestry (Irish, Welsh, or Scottish) 
sunburn easily, and their skins are hyperirritable to 
a variety of toxic chemicals such as Croton oil, 
kerosene, alkalies and sodium lauryl sulphate, cospared 
with dark cosplexioned Caucasoids from the Mediterranean 
region81,

*•«••• .SflSSfe *
Theoretically, changes in the peripheral circulation,

or blood flow through the dermis, could effect
percutaneous absorption. Thus, an increased blood flow
could reduce the time for which a penetrant remains in
the dermis and also raise the concentration gradient
across the skin, for axaaple, the penetration of
tributyl phosphate in perfused dog skin preparations

82depends to sons extent on the perfusate flow rate •

In clinically hyperemic skin, any consequent
increase in absorption almost always arises from a

83disease process damaging the skin barrier •

Topical application of 6-methyl prednisolone to
14stripped skin sites slows the absorption of ( C)



testosterone applied subsequently34.

Seme workers conclude thet if the bloavailability
of e topical steroid is low* the blood flow stay remain
unaltered or may decrease! but if the steroid is applied
at high concentrations or under conditions which promote

84percutaneous absorption* blood flow will increase •

1.4.f Skin metabolism i

When the pharmaceutical industry develops a new 
systemlcally active drug* a full blophaxmaceutlcal 
investigation considers in detail the pharmacokinetics 
of the compound* including its absorption* distribution* 
mstsbolism* end excretion• However* in tho past* for 
s topical drug* what happens to it after it penetrates 
tho stratum cernaum barrier hes received much less 
attention then tho fundamentals of percutaneous process 
ltsslf • In particular* this hes been the situation with 
respect to tho amtabollsm of drugs by tho skin*

Several investigators bars studied androgen 
metabolism in whole human skin and in plucked heir
wue,"”11.

Little is known about the biotreneformetlen of 
highly potent fluorineted corticosteroids in the Skin*
However* esterases in the akin of rats and guinea pigs
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rspidly hydrolyse diflucortolone whereas
in vitro tests with human skin reveal a wary slew

«7degradation rate for this steroid •

88Schaefer stated that there is little skin 
metabolism of topically applied anti-inflanmatory

8tsteroids at therapeutic concentrations• Longcope 
concluded that normal skin contributes to the overall 
metabolism of estrogens* but the tissue is net the 
major site of metabolism despite its mass and blood 
flow* hade j£ alt0 proposed as vitro model for 

determining the simultaneous transport and metabolism 
of the antiviral agent Vidarabine*

1.4*g Thermodynamic Properties of druo i

It is axiomatic mod irrefutable that the rate of 
percutaneous delivery of any drug substance whose 
absorption is rate limited by its pessege across ths 
stratum corneun is directly proportional to the 
thermodynamic activity (the escaping tendency) of the 
diffusible species in the formulation*

40Higuehi had reported that the important factor
91in permeation is distribution coefficient* Rothman 

had also emphasised the importance mi the distribution 
coefficient of the drug between its vehicle end membrane 
and between membrane and its receptor solution on 
permeability*
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It depends chiefly on molecular interaction 

between the membrane and penetrating molecule. A 
substance any enter the membrane when the partition 
coafficiant (mambrane/vehicle) is high. Xt cannot 
easily leave tha membrane whan partition coafficiant 
(racaptar solution manibrane) is low in complex structan 
such as skin, where membrane nay ha nonpolar and racapter 
tissua fluid polar* substance whose partition coefficient 
batwaan polar and non polar is 1.00 will have tha highest 
penatratien rata. Thus permeability is nora if thara is 
some, if not too much, affinity between molacula and 
mesferane. Under these conditions tha membrane will 
attract penetrating nolacula but not so strongly that 
it fails to ralaasa it on tha othar sida. Xt is 
raaognisad that vehicles which lowar affinity (poor
solvent power) will normally produca fastar panatratlon.

92Wagnar has also supportad this thaory.

Kffoot Of moisture s

Thara are, infact, two opposite views on tha 
influence of moisture on percutaneous absorption•
Based cm tha Cohasept that skin is relatively iapermeable 
to water, one school assumes that moisture on tha 
outside has little to do with promotion if absorption.
On tha othar hand since it haa bean long standing



clinical experience that water-tight covering of the 
akin aurfaca doas influence percutaneous absorption, 
nany investigators believe that moisture in tha moat 
important factor in promoting the passage of medicament 
through tha skin*

93 94kenshaw and Cullumbina reported that more 
severe laaiona develop on human akin if mustard and 
nitrogen gases were applied to wetted akin, it was 
interpreted that, this might ha bacauaa of moiatura 
which playad an Important rola in promoting Mein
penetration# and this might ba raaponaibla for setear

95Lesion. Laug ai. damonatratad that incraaaad 
moiatura promoted transfoilicular absorption*

96Leslie Rotoarta raportad that moiatura caussd
maearation of homy Xayar and provided a condition
promoting tha retention of substances in contact with
tha akin* According to Higuchi, tha transfer properties
of tha several layers of the akin ware probably strongly
influenced by tha presence of water. Wurster and 

97Cramer studied tha absorption of the three salicylate 
eaters and reported that their absorption waa produced 
by increased moiatura conditioning* They concluded 
that percutaneous absorption involved a diffusional 
process is* a spontaneous movement of a substance from 
high concentration to an area of low concentration in
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tha tissua fluids*

Bahl st alf08* studied tiis influence of 

hydration on n-elkunol porasation through rat skin sad 
compared ths results with hairless sad swisa ales.
They also studisd ths influence of stripping and 
Maiding on hydration sad alteration of ths permeability 
of hairless mouse skin to watsr ami n-alkanol*.

Hydration of ths epidermis has bssn shows to inersass 
ths psreutansous absorption of nicotinic acid100 and 
salicylic acid60.

Fritseh and Stoughton^01*showed ths dual 

importance of tesperature and humidity on ths peastratioa 
of excised skin*

further evidence of ths ispertaace of hydration can 
be found in investigations employing occlusive plastic 
films in steroid therapy* Here the prevention of water, 
less from the stratum eorneum and the subsequent 
increased water concentration in the skin layer apparently 
enhance the penetration of the steroids *10.

tnftShelmire had also emphasised the importance of 
hydration of stratum comeum while discussing the 
penetration of the skin by a madicamant. hydration 
might physically altar the skin tissues and also roselt
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in changes both in the diffusion coefficient end 
activity co-efficient of the penetrating medicaments, 
thereby increasing passage through the skin.

It follows that ointment containing water available 
for hydration of the keratin layer# such as o/w emulsion 
bases are likely to increase percutaneous penetration 
of certain drugs conversely the bases which do not 
maintain hydration of skin surface would decrease 
percutaneous absorption* He also suggested that the 
mechanism of hydration was to increase the sise of the 
pores*

39Higuchi suggested that there is no physical 
alteration of the tissue due to hydration, but at high 
water activities there are also changes in both the 
diffusion coefficient and activity coefficients of the 
penetrating agent.

One would expect the rate of penetration of water
soluble drugs to be faster through hydrated than through

109normal stratum corneum •

The hydrated stratum corneum is one of the almost 
water impermeable biological membranes found in nature, 
although it is slightly more efficient before extensive 
hydration and presumably in vivo3,10.



A two phase series model for the permeability 
behavior of the folly hydrated stratum corneum shared 
resonable correlation between experimental permeability 
coefficient* and partition coefficients111.

It has been suggested that steroids such as
pregnenolone and estrogens benefit aging skin by
hydrating it. Thus, pregnenolone acetate reduces the

112degree of wrinkling in older skin . Barry and 
113Woodford assessed the vasoconstrictor activity and 

bioavailability of hydrocortisone in six commercial 
cream formulations. They used a single application 
technique in which the creams were applied for only 
<hunder occlusion. Results for the two preparations 
which contained Urea-Calmurld HC and Alphadarm - 
suggested that under such conditions the Urea did not 
preferentially promote the skin penetration of 
hydrocortisone. Two possible reasons for this result 
were the short application time and the possible 
swamping effeet of occlusion which would rapidly 
saturate all stratum corneum sites with water.

114Laden and Spi-tzer identified the main humect ant
in the water soluble extract from skin as sodium

IISpyrrolidone carboxilate. Middleton and Roberts 
found that a cream containing 5% sodium pyrrolidone. 
Carboxilate Increased by some 13% the water holding



capacity of the isolated stratum corneum of tha footpads 
of Quinoa pigs. In a consumer trial which assassad skin 
dryness and flakinsss, this cream was mors sffsctivs 
than tha control product*

liftRieger and Dean claimed that hwmectants in tha 
skin increase tha transepidermal water lass Jn vitro. 
which may be uadasirabla jy| vivo.

Several reports suggested that a commercial cream 
containing 10* urea (Calmurid) is valuable in the 
management of ichthyosis, this disease is characterised 
by very rough skin which presents a dry. cracked appearance 
resembling fiah scales*117'U8).

1.4.1 *
Relatively little attention has been paid to tho 

efforts of tesperature on percutaneous absorption.

logBlank and Scheuplein observed little altaratian
of tho pormeabHity of tha barrier from exposure far
severe! tours to tmsperetures ss high ee ft© C. however# 

liftAllenby ||, timed that the stratum coraeum undergoes 
irreversible structural changes when heated above ftft C.

The duel effects of both temperature and humidity
101ware shown clearly by Stoughton and tritseh # who

demonstrated considerable increase in the percutaneous
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absorption of aspirin and corticosteroids as tbs 
temperature rosa and a«paciaU|« as humidity increased.

In vivo work with occlusion*1®*'104* and clinical
62stadias have corralatad tha rolas of temperature and 

humidity.

103Mckansia and ftotftoyg showed that tha minimum 
affective concentration of certain steroids was reduced 
by a factor of loo whan tha site of application was 
occluded.

1.4.J i|fa,£|.<?i ffrMf *

Zt has bean thoufht by majority of workers in this
field that tha functions of tha vehicle in percutaneous
absorption is to facilitate contact between the medicament
and absorbing cells. Absorption is best from vehicles
which spread easily over the skin surface, readily mix
with the sebum and ultimately bring the medicament into
contact with the absorption cells. Zt was believed in
the past that the primary factor influencing penetration
through the akin was vehicle itself. Thus ths subdivision
of the ointment bases into epidermatic, endodermatlc and

120didermatie type became popular .

However, it generally beeama apparent thet the 
thermodynamic activity and the diffusion coefficient
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•ad many other factors decide the absorption of the 
aodlcaneat than tha base itsalf• It is believed that 

the vehicle itsalf is not capable of praam ting the 
absorption of nea-abeorbsble dregs dlaparsad la it bet 
rather nsdif; tha degree of penetratios of absorbable 
drug*21.

Organic solvents such as ether* chlorofere* benseae 
sad acetone penetrate the shin with ease and enhance the
absorption of drug to such an axtant that toxic effects

122 121 can occur . She results obtained fro* Patch teat
124and analysis of blood and urine after topical application

of eiatamat vahiclss containing salicylic acid indicated
difference in absorption fro* various ssn&lsion type of

. 12Sbases, straknach’e Observations are net in accordance 

with this.

124 127Bourget sad leisure * while studying fatty bases 

reported that salicylic acid was rapidly absorbed* and 

tha aneeat absorbed wee dependent on the type of vehicle*
The greatest absorption occured fro* lard and lanolin 
while petroleu* was observed to be the least effsetive.
Tha salicylic acid was absorbed mere ire* a/w typo than

191Vo type of beees . There is no doubt that e continued 
oil phase would tend to reduce absorption* while e 
continued aqueous phase would be Miscible with the
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Mention of the denuded and ocsing surfaces of tha
mabraded skin and .thorny promote release of medicament.

139Peek# at al. reported that water miscible emulsion 
basas ware found to be bent for pyrlbensamina hydrochloride.

peulnan jf£, al*30 ntudied tha effect of topical vehicle 

eonpenition o* the vitro ralaaaa of fliioeiaoloae 
acetonide and itn acetate enter prepared in Carbopol 934 
renin eel# where ha need ineprepyl myriatata an a barrier 
for ralaana.

Cheng<-dcv Xu g| ji*31 ntudied the effect of propylenef 

glycol on oebdutaaeooo abnerption of a bensimldasole 
hydrechlorida.

illColo j$ ntudied tha vehicle effeota in
percutaneous abnerption* they ntudied jy§ vitro the influence 
of nolvont power end microscopic viscosity of vehiclo on 
bonnocain ralaaaa from nuapanaion hydrogala.

133 134Burster and Jfiguehi raportod that if tho drug 
in only partially soluble in tha vehicle# releaM from 
tha vehicle aay be lens than maximal# pesalbly eespremlsiny 
bio-availability.

tuBurdick al. ntudied and reported that eommareiaX 
products if diluted or mediflod# adversely effect 
bioavailability from carefully designed system.



136Shahi and Zats studied the effect of formulation 
factors on psnstratlon of hydrocortisone through mouse 
akin.

13?Askar $j| j£. studied tha affact of formulation
and procaaaln« techniques on ralaaaa of salicylic acid 
from ointments. No reportad a wide variation in roloaso 
of salicylic acid in different f ormuletico.

13d
Ostronga jJl. studied the relationship between

topical, vehicle composition, skin permeability, and 
tUateal efficacy*

Conflicting reports concerning the importance of the
vehicle in percutaneous absorption asy be related to the
feet that nany abaorptien studies sre carried out in
animals whose akin permeability differs considerably free 

139that of men m 

i*4*k «

The rate of absorption of acidic or basic drugs
41is pH dependent. Higuchi demonstrated that the rate of

absorption of histamine would be 10 times greater from
a bass buffered at pH 7.5 than from a base at pH 5*5.

140Harry had suggested that ointments should be 
compounded with e pH range of approximately 5*3 to 5*4

141to coincide the maid pH of the akin, dhetia and darter
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haws npert«4 Dm wirlim 1seal mminUe activity 

of IwmocilBi seal* 1m sbtsiao* whsa Dm pH of tlM 

oiotaaat Imm vu bttww I aa* ?• Tto

with v«fM pH# this viw was tics substaatiato*
142by tbs «Uk of itoquoa .

Mltrt.ftll ffirafffiiJtfiUfB ,ftf ■"tiUtiii <

fh# aaaittl of Ina oaraifciMMalv bAmmsImbS «»ff

unit satf as* mum par ti«a iatasval iaeraasaa as tbs 

osasaaaratiaa of tbs ama ia tbs vaRiola is iaeraaaa* » 

Also, sacs frag is absorb** par bias iatasval at a 

ooastaat *rwa eoaosatrstioa if *w* *saa is oDoliad to aBPPBFWF^^ ^F ^^#^F ^^BF ^^BF BRP BI^^FPF^^F ^^^FF^F ^^^BF ^FBB ^F^F BHFBpPPB^^BP B^^F pt

Iimm sarfasa araa* uiwavtr, *#t.ai> a fow oaaneaaSa**MHM|p^p[^^HH H^^HSb ^a wlMBWH DDa^w^pifr •WFWw SWHf ^VbfbPHs Ha 4swb^f SP’tM^^p^^HHBH^aaHpp

lneraasiag concantrationa pro*uo* slfaifiesnt fssraasa
ia abaaratioa ratas as ia tbs aasa of ahaasl^^ •&*

144awfaoaaa aalfifa —» -p^ppjbp ^pfpop bp^^^^^bp^bff p^f^^^^^^p^bp ^f^fbp bp

Nifwehi Savalapa* a rsiatloaship to iafisats that 

pmp ba* a fafiaita affast or ralsaas Dattaxa* JMsaafiaoBBBHPBfbf ifb^^b^bp# P^B pbpfbwbb f^b^f^^f ^^^ppp ^^f^f p^f^bpbpp ^^f ^^p ^^^^bf^^fbipbif^^f ^^^ppbpbf p^^bfbbp^^^# bp bp^^pi^^^^^^^fbpppbf^^fi^p^^^f

to hf— tbs *rag unsrsatf>t Iiwi ia ♦%* dm *iffasioa

osoffioisat of *rug aolasaio sa* solubility of tbs fng 

i* tbs bass as* tbs lapwliBl fasten# SbSf aa*
tit

Vbblbarv shows* a doflalt* tacnssa ia Dm D»sorptls* 

of various coayouarts with liMnasiat oooosatratiss ia 

fWlMM pig#
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setter! studied th« influence of drug

concentration eh J& vitro release of salicylic acid 
from ointment bases.

14?Tregear shewed that tbs permeability constant 
of thioglycollic add is dependent on concentration sad 
probably ea time of contact*

The positive penetrative effects of increased 
concentrations of tbs steroids like betaaetbasoae* 
hydrocortisone and cortisone have been demonstrated50)

One of the anamoliea in the action of dimethyl
sulfoxide ea skin penetration is lev concentrations
are virtually without effect# as the concentration is
increased, there is rapid enhancement of percuteaeeus
penetration . a direct relationship wes Obtained
between the concentration of dimsthylsulf oxide aad the

1S1rote of penetration of potasslun methyl sulfate #

Surf actants offar possibilities of lap roving topical
vehicles and promoting a mere through diffusion of a
medicament from the vehicle, thus influencing therapeutic 

(152 US)performance * . such substances are superior
vehicles because of their ability te lower laterfaeial 
tension end promote more diffusion of drugs# they provide
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ointaaats washable with water elone allowing «aiy removal 

fna the injured Umwii* Th«y act a» medlcetad cleansing
1J Jav«kt«» Dodd, Hartaannead bard h«f« atudiad tha

surface-active agents far thair saltability as aajor
components ia coapeuadiag hydrophilic olntawnt bases*

1S4Sweet has suggastad that tha node of action af 
surfactants is due to thair capability to eanlsify tha

f K(sabti'm sad thus iacraasa absorption* Duealing 99 studied

wattiag agaata aad found that fats aleas paaatratad ehiaf ly
arouad tha hair follida to a depth just balaw tha skin#
whila fats ia coobiaations with wattiag agaats paaatratad
to tha basa of hair foiliaiss rapidly aad soon paaatratad
to a dapth just hhlaw tha skin surface but spread through

fatty tissues* Howse ml? also ropartad that
olaagiaaus basas exhibited lass release of drug while

taseamlsioa basas iadicatad a batter release* Duealing

observed uora release of a—loniated aercury from paraff la
bases by tha addition of wattiag agaats* this was confirmed
by Laug el. who rapertad that ©iatnents containing
surfactants exhibited aero absorption of nereury by skin*
Tho asreury absorption was aara fran basa containing

1STsodiun lauryl sulphate* Sharae had also observed that 
surf aee-eetive agaats enhanced tha capacity cf tha patrolaun 
type basa to roloase antibiotics* la ease of tatraeyclinas. 
tweens, polyglycol laurata aad glyceryl aoaesterate had



anchanced release of tho antibiotic* the release of 
hamycin woo comparatively better from bases containing 
anionic surfactants.

iSfiStark || while studying the influanca of
Batata of surfactants peasant la oiataiaat bases# on tha
ralaasa of various substances# raportad that ionic and
noaionic surfactants# substantially influenced it anA
tha Bosioalc surfactants incraasad it to a greater extant

1S9Similarly Vinson vd found that tha ywnleffic
surfactants had promoted a greater ralaasa of iodine than 
did tha Ionics and especially cationice hut same was not 
true for mercury# However many investigators are of tha 
spin ton that nontonie surfactants have little affect ia 
promoting skin penetration • Zt has been claimed that 
nontonie surf actants have lass initiating affect#

On the other hand, several anionic surfactants have
received a widespread use in pharmaceutical products#
A few anionic and cationic surfactants have been studied
in formulation of hydrophilic ointment banes. Zt wan
raportad that sodium lsuryl sulphate and dedecyi hensene
sulphenata released maximum amount of nickel nulphata#

lidBarker and Dak ay had also shown that hydrophilic
alntmti containing sntonlc surfactants like sodium 
lsuryl sulphato showed a greater ralaasa of madieanent 
than those containing nontonie surfactants# Amongst
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anionics, the laurat• Iona arc reported to here the 
greatest penetration and greater effect on the penetration 
of other solute. Soaps of different fatty acids hare 
this property of varying degrees. The concentration of 
surfactants have also boon found to have influence on 
the release of the drug^60# 141^.

One of the factors that has aids the surfactants to 
Influence the release of drug is its affinity for eater 
and when a base containing surfactants eones in contact 
with the aqueous aediua, the surfactants diffuse out of 
the base into the aediua followed by the active drug* 
Another factor stay be that tha surfactants bring out 
amalsificatien of bans and aquaess flow in the area# 
resulting in a watery ointaent which la aore aiacibls 
with tha surroundings sad tharsby exposing greater 
surface area of tha ointasat and allowing sffsetivs 
diffusion41.

102Pataanu studied the release of tetracycline 
froa carbohydrate gels associatad with nan-ionic 
surfsetants* The influence of Tweens and Spann on tha 
rheological proportion of vaselins sad an the relsass 
of tatracyeliaa hydreehlorids was studied. The ralaasa 
of tstraeyelins was found to ba influenced by the presence 
of surfactants which in turn was Hid dependent•



49

DtttaUUc effect of noa-ionic wcfaeliatc was
let•tadiif by Masai*** Hon*ionic mxfaelcita mc« ^plM 

to tho ribMt Okie to determine the 0>yalologle«l 
properties tad initativ* potential of ohm selected 
surfactant*. The Mtabolic ■easuresmata indicated a 
too# thro* and four fold iaeroaoo in tho oxygen 
coasuoptioa of tho inf IommmS# treated skin smaple# 
(hp«tdli^ on tho length of the treetoeet od the type 
of the agent need#

Hanoi1*4 alee studied the detnetitie effect of 

aon«4oale surfactants which canoed changes in phospholipid 
osd ati»1leic add content of tho rabbit enidermie.
no ooaclttdod that after application of non-ionic 
nurf actant a in ohito petrolatum# thnre oan an iaeroaaa 
in tha phosphorus and doexyribonueloio acid content of 
tho blood*

lasPetorson studied tho emulsifying of foots of coaa 
of the Mm-ioalc surfactants an a non»agueeua immiscible 
system. Ho rolotion hotvoon Midi values rad raulsifyiag 
capacity# method of mixing or emulsion typo won apparent. 
Tho chnmicnl naturo of tho serf octant appeared to have 
an effect on the method of mixing and amulsion typo.
Only etearate aater category of the aurf eetratn induces 
amalaification when the aurfnetrat era added to tho
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oliv« oil* In addition only ataarata astar surfactanta 
inducad Slyearin-ia-oil emulsification• Several non 
ionic aurfaotanta vara found to ba important in producing 
emulsions of glycerin and olive oil* Banal s if ication was 
Apparent at lower concentration of oil but not at tha 
50* level*

Oibaldi alf** atudiad tha mechanism of tlia affaet 

of aurfactanta cm tha drug absorption•

ld7Masai and Ryan atudiad tha affaet of surfactants 
on tha epidermal pamaabllity in rabbits* The rata of 
water desorption of untreated and surfactant treated 
rabbit shin was investigated by these authors* Tha 
coapeunds applied ware Petrolatum 08P alone* (Control) 
and petrolatum containing 10* polyaorbata 80 or 10* 
•orbltan trioleate•

illBradshaw worked on tha affaet of non ionic 
surfactant on tha bactericidal activity af cetylpyridinlun 
chloride. Tha interaction of cetyipyridiniwm chloride 
with a non-ionic surfactant waa examined* la. tha affaet 
of surfactant on tho biological activity of bactaricida 
was predicted. Determination of tha degree of redact!on 
of biological activity showed good agreement with tha 
predicted results ever a concentration range af 10*100 
ppm of tha bactaricida*



1Mwithington and Collett studied the transfer 
salicylic acid across a cellophane membrane f <£9* micellar

f f ,'ji \ ‘ ^

solution of polysorbate 20 and polysorbate 80*
Kundu alf^ atudiad tha effect ad surfactants an 

tha release of nitrofurasene froa polyathylana glycol 
base (hydrous) •

171Shan jJl. studied tha offset of non«*ioaie 
surfactants on tha parcutanaous ofesorptien of salicylic 
acid and sodium salicylata in tha presence me dimethyl 
sulfoxide*

172Meriaux H j&. studied tha drug release from a 
lipophilic Ointment hasa as influenced by chain lenth 
of added surfactant*

**<•<*of dimethyl sulfoxide (pm$Q) s

173Stelser and Collalssi studied the inf luanoa of 
DMSO on the parcutanaous absorption af aalycyllc acid 
and salicylate ointments* Tha abject of rosoarch uaa 
to dotormino whether QMSQ, would altar tha procutaaooue 
absorption pattern of salicylic acid and sediun salicylate 
whan incorporated late hydrophilic petrolatum nr and 
a polyoxyethylene (20) stearyl ether (PBS) gel system*

174Whitworth and Stephenson atudiad the offset of
three liquid additives on tha diffusion of atropine from
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various ointment boson. It won found that tho diffusion 
was significantly enhanced by the presence of liquids but 
the effect of these liquids depended on the type of base 
used.

17§Scott and Vincent worked on the effect of DMSO on 
the release of antiseptics from the ointment bases. The 
effect of different concentrations of DMSO on the release 
of phenol, hexachlorophene and merbremine from five 
varieties of Hydrophilic Petrolatum USP and Hydrophilic 
Ointment IISP was investigated.

ilkAnsel e£ jJ.. studied the effect of DMSO as an 
antimicrobial agent.

177Sneader ££ al. proposed a possible meehaniam for 
the action of DMSO on percutaneous absorption.

17SCramer and Cates studied the effect of DMSO and 
trimethyl phosphite oxide on percutaneous absorption of 
corticosteroids in ret.

1S7Mosel and £yan studied the effect of surfactant 
on apidarmal pamaability in rabbits. Thay damanstrated 
that non-ionic surfactants which are used in pharmaceutical 
formulation modify the dissolution or emulsification of 
active ingredients end change the viscosity of ointments 
and hence absorption process.
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t.4.n. Klic.Uwou. f«ctor» ■

Several other factors which may also Influence the 
percutaneous absorption of medicaments are the site of 

application# the length of time such application remains 
in contact with the skin# the amount of rubbing and

170 iontemperature of the skin. Blank at al. and Marsulli w
showed that excised scrotal skin was more permeable
than abdominal skin to salicylic Mid# hydrogen sulphite

181and water vapours. Haikinsoo showed that the rate of 
penetration of a drug decreased with time as the tissues 
became saturated with the drug.

182 183Hackee and Peck showed that# in general# the 
longer period of induction# the greater is the mount 

of drug absorbed.

1*5. Classification of Bases i

Ointment bases are classified in many ways. However 
the following classification has been accepted universally 

by all pharmacists and dermatologists. According to this 
classification ointment bases are classified into 
hydrocarbons# fats ami fixed oils# silicones# absorption 
bases# emulsifying bases# and water-soluble bases.

1.5.a. Hydrocarbon bases i

These usually consists of soft paraffin (vaseline#



petroleum Jelly or petrolatum) or • mixture of soft 
paraffin with hard paraffin to prodneo a auitatoio 
consistency* Paraffins an wood extensively and tort 
ham found to ho wary food oe far an protective action 
in concerned • Thoao baaoa aro noithor prono to 
decoapooitloa nor do thoy §ot oxidised. She major 
advantage of thooo baaoa in that thoy do not gat raaeid 
mod farther thair inartnoaa have made thorn men popular* 
thoy aro wood an occlusive, emollients# protoctivea or 
protective coverings for tha skin on account of thoao 
uooful proportion# paraffins tort still romainod official 
in pharmacopoeias•

On tha other hand# the hydrophobic properties of 
paraffins havo rendered then to ho no—what unpopular#
An aatafoni— exists hatwaan tha oily phana oonntitued 
hy tho paraffinn mad tha water phana which in roprenantnd 
by tha aquaoun exudation of the akin* It in known that 
the releane of madie—ant from thorn baaea in very limited* 
Petrolatum in known to inhibit antieoptic action of drugs 
incorporated in it*

114Woodford and Sorry showed that white soft 
paraffin produced o response in tho mein blanching toot 
—ad to oooooo topical steroid activity*

Word paraffin —d microcryetalllne waxen are 
chemically similar to white soft paraffin but contain 
— fluid oonponaatn*



SchlBdl«iW nviwed ths history of soft paraffin 
since the first patent relating to this notarial appeared 
in 1673*

The properties of the various paraffins vary 
considerably between different batches and grates of 
petrolatum, and this complexity can lead to difficulties 
with quality control*

The effect of diluting petrolatum with liquid 
paraffin was considered by Barry ate Orace1M.

IB?Been workers investigated the change in 
rheological parameters on dilution of white soft paraffin 
with oil or wax# lanolin# complex emulsifiers# simple 
surfactants# emulsified water# ate ether ingredients*

Hydrocarbon basas may contain ingrediants additional 
to patrelatumt for instance# Paraffin Ointment BP i> a 
bland of white beeswax# hard paraffin# cetseteaxyl 
alcohol# ate soft paraffin* Osokcritc is a mInert wax 
consisting mainly of Cjj to CS| saturated hydrocarbons 
Ceresin is a mixture ef esskerite and paraffin wax 
(hard paraff in).

The Plastibasae provide a eerias of hydrocarbon 
vehicles in which the manufacturing process incorporate 
polyethylene into mineral ell at high temperature#
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18&followed by rapid cooling# footer aaggeated

that more drug ralaaaad iron abovu vehicle coaparad to 
patrolatwa ayatan*

£j|g..Jffll-Ute#.,<?*,»..frtiti •
Thaaa baaea which Include lord, vegetable and mineral 

fata hava bean la uaa ainea Graeco-Rowan timee#

hard# tha purifiad intaraal fat of abdcawra of tha
hog# aad lard containing vahiclea ara now only of hiatorical
lataxaat ainca wa raraly uaa than ia nordern d&x matological

189tharapy. Caator oil hydroganatod eaator oil# palm
||QKernel oil hydrogaaatad palm kernel oil# which can 

taka up none wator and phoaphatad or hydrogoaatad oila 
have boon uaad aa ©iataoantlfi baaoa. but all thaaa oila 

turn rancid aad hanca cannot bo uaad ©war long porloda 
of tine# Othar oila includa poanut# aoaaaa# olive# 
cotton Mod# almond# archia# aaixo and paraie oila#

In coneluaion it can bo aaid that though tho fatty 
baaoa playod an Important rola ia ointment tharapy aad 
enjoyed a reputation ia paat# they need to bo replaced 
by other baaoa bocauao of number of drawbacka ancountorod 
in their uee#

U$.e •

iffSilicones are aynthetic pOlymera and are widely 
uaad in aimilar preparatione. They ara ehanically aad



19Sphysiologically inert • However thoy sro considsrod 
objectionable in ths treatnent of wounds, Because the 
aqueous discharge provides a harrier which prevents the 
Medication iron reaching the diseased tissues, and at 
the sane tine, the greasy bases do not allow the aqueous 
fluid to cone out,

Creans, lotions and oiatnsnts containing 10 to 30%
of a dinethicone prevents rash and bedsores and protect
the skin against the trauna associated with colosteny

194discharge or incontinence .

l.S.d ^bspfpU91,faUai <
She tern absorption used in this context does not

refer to the absorption of the bases by the skin but to
the hydrophilic or water absorbing property possessed
by the bases. In general they are anhydrous vehicles
conposed of hydrocarbon base and a substance that is
niscible with the hydrocarbon but also carries polar
groups and therefore functions as a w/o emulsifier.
Higher fatty alcohols, lanolin and glycol stearate are
found to be of considerable Interest as constituents of 

195these bases . it is clained that connercial absorption 
bases usually contain 5 to 10% of cholesterol in 
hydrocarbon bases. Due to the presence of cholesterol,
lard and petrolatun can be used as absorption bases and
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have been found to release more amount of drug* ^1,7 i 

It i* reported that tho hydrophilic proportion of 
paraffin* oaa ho iaoroaood by tho addition of 1% 
Cholesterol19*.

M

199

Absorption baton such a* wool alcohol* ointment 
and siaple ointment doponit a groaay film on tho akin 
in a similar monitor to that of a hydrocarbon 
they suppress loan tho tr&nsepldermal water lees'1 
Cotyl alcohol in found to incroaao tho wator holding 
property of petrolatum, biftaehueta*00 diaeuaaod thoao 

base* and claimed that tho abaorbing proportiea of 
lanolin aro duo to it* content of alcohol. Hydrophilic 
Petrolatum t»p. Heel Alcohol Ointment X,P, aro tho 
examples. of thia category. According to Mewcoafe" 
some individual* are senaitivo to lanolin*

.201

Abaorption baaes generally have a high index of 
compatibility towards tho majority of modicomonta 
uaod topically. Aa a claaa they aro rolotivoly heat* 
and can ho uaod in hydroma or aahydroua condition*. Those
bases, however# possess the undesirable property of 
groaainosa, but ore mere readily renewable from the shin 
than the eleegenoua beses*

l.S.e Imulalon base* i

These essentially anhydrous base* contain o/w
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emulsifying agents which make than miscible with 
wtttr and so watiiaU* »r "self-emulsifying" •

202Funtus pointed out that axcapt tha era an 
aiataaata and emulsions# ethar ointments ara contraindicated 
in aeata inflammatory conditions daa to their 'heating 
quality * • Munford while discussing tha rola «E 
emulsified haaa ia dermatology dstamd that tha 
applicatioa of petrolatum ar lanolin ar a mixture of 
thasa affarad aa objectionable barrier far tha aqueous 
discharge of tha akin* la ardar to overcome thia 
difficulty# emulsion baaaa caa ba used aa thay ara 
oil-soluble aa wall aa water-soluble* It ia observed 
that antiseptic substances exhibited hotter results 
whaa incorporated in anaiaioa baaaa rather than whoa 
eoabined with greasy baaaa* Another appealing advantage 
of tha emulsified ointment baaa ia that thay do net 
ataia tin clothinga* besides being laaa conspicuous 
whan applied on tha akin thay can ba eaaily renewed by 
washing with water. Thasa emulsified ointments do not 
interfere with tha phyeielegical processes of tha akin 
and are found to ha cosmetically store acceptable to the 
consumers.

K«of«r*®* prepared w/o type of emulsion ointment 

baaa for lacerporatiag mercuric nitrate* It wan found 
that this preparation waa three times mere effective in
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tmliioa but than the baa* given in H*r« VI, with inn 
percentage of drag similar observations an reported toy

lieether workera. Apparently, thn neat logical approach 
to formulating a stable ointment ia to uao an o/w typo 
of emulaion beam which ia oaay to formulate* Often, 
the preparation incorporates the emulsifying agents in 
the form of a won, a granular material which a formulator 
can more easily handle and weigh, soul which mao can also 
use separately to produce a semi solid emulsion. Depending 
on the ionic nature of the surf ace-active portion of the 
water-soluble emulsifying agent, into con classify 
emulsifying buses into three typos - anionic, cationic* 
or nonlenio,

A recurrent feature of these bases is that they 
contain a mixture of emulsifiers of the opposite type* 
the w/e emulsifier is eetestearyl alcohol* it ceehlnee 
with the o/w emulsifier which mey be ionic or nonionic* 
Among the two types of smulsioa bases it is reported 
that e/w type of bases promote percutaneous absorption 
of drug due to either presence of surf ace-active agents* 
which may help to bring the medicament into mere intlmete
contact with the skin or the miscibility of bases with

. . 205aqueous skin aeemtleas *

Such bason produce ointments of cosmetic appearance* 
easy to apply* simple to remove and hence bring about a
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desirable psychological offset on ths patient ensuring 
bsttsr csapliance resulting in sots efficacious therapy*

Watar-washabla hasss consitute a group of so 
celled gxreaseless ointment bases which centals ingredients 
either water-soluble or water-washable* There are 
relatively a few saterials that possess the physical 
property of water solubility and still saintale the 
characteristics that sake then desirable as sesisolld 
vehicles for dorsal application of sedleinal substances.

Carbewaxes are polyethylene glycol derivatives 
having a molecular weight from 200 to above thousand*
They are water-soluble# see volatile# unctuous eoapeund# 
and this feature combined with their ehesieal inertness 
and ability to foes an emollient base made them ideally 
suited for cutaneous therapy. These compounds naithar 
deteriorate on standing nor do they support mould growth. 
Xt has boon shown that earbowaxes ara not sore irritating
than lanolin end petreletws when applied to the akin .

207Smyth fit Ad* hava reported that acute oral end dorsal 
toxicity end the irritating power of carbowax are very 
lew. Senseic acid, salicylic acid and phenol aro found 
to exert e solubilising effect end further to interact 
with ointment bases containing ths high molecular weight
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Ctrbwax««. Although jy§ vitro studios have shows that 
medicaments diffusa readily from carbowax bases30®.

Xt is also observed that littla percutaneous absorptioa 
occurs fro* than. Clark*'" has iadicatad that 
sulphathiaxole is found to ha more diffusad fro* carbowax 
which is aa axcallaat hasa for tha sulpha drugs oa account 
of its high paaatratiag powar.

Pectin which is a purifiad carbohydrate obtained
frosi tha iaaar riads of citrus fruits* has baaa used

210as aa iagradiaat of ointment bases. Svens'w suggastad 
tha use of pactia as a vehicle for taaaie acid sad 
sulphadiasiaa preparations.

Carbopol 934 has hasp reported for use as a vehicle
for dermatological preparations. Tha thickening efficiency
of Carbopol 934 eaa bo employed ia tha preparation of
such pharmaceuticals as creams* oiatmaats* lotions*

2lisuspensions and emulsions. The toxicity of Carbopol 
is reported to bo negligible•

Glyceryl moaostearato has been widely used la
cosmetics and ointment bases* Tha glyceryl mono*

212stearates serves as a good emulsifying agent * sodium 
carbeKymethylcellulose (CMC) a granular substance eaa be 
used alone or ia coabinatioa as a base for oiatmaats*
Xt is commercially available with different degree of 
substitution and ia various viscosity grades *,
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Tragacanth is also used aiona or in combination 
as a bass for topical vehicles213•

Bantonita has boon usad as an ingredient for topical 
preparations and has boon found to bo effective for wide 
range of drugs*14. Darlington and Oath215 reported that 

pH of bentonite may be adjusted by using buffers and 
in vitro activity of ammoniated mercury was enhanced in 
these bases. Bentonite bases containing antibacterial 
drugs demonstrate greater antimicrobial activity than 
certain other bases.

2. RESEARCH SWVISAflSD I

Ointments including creams, are the second largest 
selling formulation of the pharmaceutical industry. 
Ointment should be compatible with the skin* stable, 
permanent, smooth and pliable, non irritating, non 
sensitising, inert and able readily to release its 
incorporated medication. Since there is no single 
ointment base which possess all these characteristics, 
a huge amount of work has been and is being done on this 
dosage form.

The consistancy of a topically appllod semisolid 
product plays a very significant role in its performance. 
There are so many semisolid preparations available in 
the world as well as in India. Bow, India is a big
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country whom so Much fluctuation* in thn climatic 
conditions like temperature differences# and humidity 
changes occur during the year. Sven during a day there 
is let of fluctuation in the temperature and humidity 
at different regions of India* Ultimate aim of the 
formulator should be to give a product to the patient 
in the sane condition at the time of manufacturing* Zt 
is common man's experience in India that during the time 
of use of topical preparations thsr* axe so many physical 
problems assoeiatsd with the preparations* like pourable 
liquid instead ef semisolid mass coming out free tuba* 
separation ef phase Observed* sometimes hard mass coning 
out from tube which is very difficult to spread on the 
Skin* sometimes air along with the preparations coming 
out* sometimes pungont odour or change in colour observed 
ate* To overcome these problems systematkrheolegieal 
and stability studies at different conditions on craama 
and ointment are required which are helpful for a 
number of things likes

1) as an aid to the fundamental understanding of the 
nature ef the system.

2) quality control of raw materials* final products
and manufacturing processes, such as mixing* pumping* 
filling etc.
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3) to study ths offset of changes la the formulation# 

storage time# taaperature eto on a product.

4) to assess a product with regard to its usage# and

5) to assess the capacity to suspend solids or 
iastiscible liquids*

Corticosteroids preparations are widely used isi 
dematolegy and during the last quarter of century they 
have revolutionised the treatment of many inflammatory 
shin diseases lifca localised neurodermatitis# pruritus 
ani# allergic* irritant contact dermatitis# inflammatory 
phase of xerosis and psoriasis etc* . Research departments 
of phasiaacenticai companies continue to develop more 
potent steroids in different bases for topical application 
and it has been demonstrated that different formulations 
containing the sane drug in the same concentration or 
different drugs in the same vehicle give wide variations 
in ths cutaneous availability or wide variations in the 
eoaplete blenching profile# four drugs soloetod for the 
present investigation ere Triamcinolone Acetonida# 
Betamethasone Valerate •# flueeinolone Aeetonlda and 
Halcinenlde*

In above corticosteroids first three ere well' 
established and the lest one is relatively newest 
Incorporation of tho above steroids in different vehicles



ie required and systematic studies of «bovo formulations 
lUco stability of the active ingredients, stability of 
tha adjuvants, visual appearance, colour# odour, viscosity, 
loss of water, phase distribution, phase separation# 
particle else distribution of dispersed phases, pH, 
texture, feel upon application, particulate contamination 
etc. should be obviously carried out.

Sonatinas ointment causes irritation or allergic 
reactions. Irritant reactions are wore fregnant and 
more important# hence a nunber of test procedures hare 
been devised to test for irritancy levels, both in aniatel 
and in nan. Thus before introducing a formulation in 
the market primary irritation test on bases is to be 
carried out in rabita.

Mow according to now concept of MSP for non-atarilo 
topical preparations it being necessary to maintain tha 
potency and integrity hi product feme and to protect 
tho health end safety of tho consumer, the significance 
of micro-erganisme in non sterile products should bo 
evaluated in toms of tha use of tho product, tho nature 
of tha preduet, and tha potential hetard to tha user. 
According to tho t»P, preparations should bo free free 
P.aeruginosa and S,aursuc,

Micro-organisms could cause disease or product
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B/k HttlX viiUt amH 4* 4|m| BNBaraftAaaa tai Umi 

l4artlftaatIbb aC nafckaaaaia aMadaa AC bjtb^bbp ia ttlia^^^a^wappwPBBa^^^^aBF pb^b ^BrBPaiwp^BpBBBP aaa vbmibb
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9Imi praaaal a%v6p m plaaaaC %a jnnmmnVI an dh 
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jj C4ra%# aaeaaft aaC **»< >a MucaaaAap aaalvatiaa atf aXi 
ilia praparaC amaa paaaa* '

tha ate. via %a staty tha ptaparfclaa aft ttaa araaa
^aa fia  ̂A Vp^ A|ipA4if mb aAa4a^BBaAiaH

mMMM# MMHI «* WTSMflfp 9MpMTtt%MMR# wftWMMMISMry# 

Vtoaatiafaotary# pN# >praa4aHll»y, WaahalPlllty,
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3) Rheological evaluation of proailsing crean bases.

Proadslng craaai baaea depending on tha results 
of above three screening evaluation shall be 
subjected to Rheological evaluation.

4) To study the priaiary skin irritation teat of 
selected craaai bases.

5) Stability studies of selected creaaw and the effect 
on the physical percenters on storage conditions 
and tian.

4} Total viable count of aticro-organlsaai in selected 
craaai bases.

7) la vitro release studies and studies cm liberation 
of drugs through Sartorius ointment Chaatoer.

8) 1§ vivo aaMtlcaawnt release studies (Topical 
availability studies)•

9) in vitro - In vivo correlation.

10) Based on the results aa»st proadaing bases for the 
preparation of andicated creaau of the four 
corticosteroid drugs shall be suggested.
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