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ABSTRACT

Theaimofthispresent  studyistwoformulationsandevaluationsofthe antibacterial and
antifungal activity ofwhich is widely used for the management of antifungal infections.
The present study usesdusting powder. As formulated, the dusting powder is prepared by
mixing all ingredients in a mortar and pestle uniformly. These are dusting powders and
various types of creams. Gel powder ketoconazole is a lipophilic drug of an anti-yeast
action used both locally and systematically. Dusting powder shows easy ability, non-
irritability, free flowability & non-greasiness, and good absorption. Powder reduces

inflammation and treats conditions like dermatitis.
KEYWORDS: Dustingpowder,Antimycoticactivity,Benzoicacid,Antimicrobialactivity .

INTRODUCTION

A powder is a dry material composed of  extremely fine
particlesthatistypicallyformedbycrushing,grinding,ordryingasolidmaterial.Itis used to
treat or avoid skin conditions like rashes, itching, or infections.

Definition - Dusting powder is a topical medicinal formulation applied to the skin or
wounds, mostly to alleviate irritation or absorb moisture.

Theseareisanantifungalagentwidelyusedasafirst-linetreatment ~ for oral candidiasis.
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Dusting powders are used externally for local application and are not intended for
systematic action. A characteristic of dusting powder is free flow of homogeneity. Good
spreadability and covering capability :the formulation usually contains the salicylic acid
and benzoic acid. ketoconazole menthol starch are often included to enhance the
effectiveness and provide relief from symptoms. These ingredients work together to
ensure proper adherence to the affected area and promote healing.

Dusting powders are used to prevent and treat minor skininfections caused by scrapes,
burns, and small cuts. Some skin infections canalsobe
treatedbyusingdustingpowder,suchasjockitch&ringworm
orathlete'sfootfungalrashes.Itrelievestheburning,itching,andcracking of the skin &
discomfort caused by these infections. They are prepared by using a single-dose or
multidose preparation.Such containers provide protection from air moisture &
contamination as well as the convenienceofapplication. It should be labeled forexternal
use only. The categories of the drug are antiseptics, absorbents, protectives, and

astringents.

0 Therearetwomaintypesofdustingpowder:

1] medical dusting powder 2] Surgical dusting powder

R

MedicalDustingPowder-
Usedfortherapeuticpurposesontheskinorwounds.
Containsantiseptic,antifungal,orantibacterialingredients.

Helpsinpreventingortreatinginfections.

D N N NI N

Example:Clotrimazole dustingpowder,neomycinpowder.

r~

SurgicalDustingPowder -
Usedduringsurgicalprocedurestoreducefrictionandprevent infection.
Mustbesterileandfreefromharmfulsubstances.

Commonly applied to gloves, surgicalinstruments, or wounds.

D N N NN

Example:Steriletalc,starch-basedsurgicaldustingpowder.

"0POWDERPROPERTIES:

Organolepticproperties
Organolepticpropertiesrefertothecharacteristicsofaformulationthatcanbe evaluated using
humansensessuchassight,smell,andtouch.Thesepropertiesarecrucialfor determining the

acceptabilityand qualityofdustingpowders.
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(3 State-The formulation was taken in a required container and examined with naked
eyes.

Thephysicalstateoftheformulationisassessedbyplacingthepowderinasuitable container

and observing it with the naked eye. Dusting powders should be fine, free-flowing, and
homogeneous,withoutlumps oragglomerates. Auniformtextureensuresproper application

andevendistributionontheskin.

(b) Color-Theformulationwastakeninacontainerandthecolorofthepreparationwas
observedwiththenakedeyes.Thecolorofthepowderisvisuallyexamined.Ideally, dusting
powdersshouldhaveauniformandappealingcolor,oftenwhiteorslightlytinteddepending
onaddedingredients.anydiscolorationmayindicatecontamination,degradation, or improper

formulation.

(C)Odour- The formulation was taken in a suitable container and the fragrance
wasobserved with the nose. Thefragranceisevaluatedby smelling
theformulation. Agooddusting powder should have a
pleasantormildodor,especiallyifintendedforcosmeticuse.Inmedicatedpowders, the odor

shouldnotbeoffensive,asitcanaffectusercompliance.

(d  Solubility-Thesolubilitytestisperformedbyusingvarioussolventssuchaswater,
chloroform, isopropylalcohol,methanol,andacetone.Solubilitytestinginvolvesassessingthe
powder’sbehaviorinvarioussolventssuchaswater,chloroform,isopropylalcohol,methanol,a

nd acetone.

Thishelps determine the nature ofingredientsand their compatibility. Most dusting
powders areinsolubleinwater,whichallowsthemtoremainontheskinsurfaceandperform

protective or absorbentfunctions.

() Particlesize- The particle size of the powder can be analyzed by the dry sieve analysis
Particle

playsavitalroleintheperformanceofdustingpowders.Itistypicallyanalyzedusing dry sieve
analysis.Thepowdershouldbefinelydividedtoensuresmoothapplication,better adhesion to
theskin,andavoidanceofirritation.However,particlesshouldnotbetoofine,asthis may

increasetheriskofinhalation.Dustingpowdersformedicalandskincareapplications offer
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several advantages and some drawbacks.*!

ADVANTAGES

I. Goodchemicalstabilitycomparedwithfluids.

2. Easytocarrythantheliquiddosageforms.

3. Suitableforsmallchildrenandelderlypatients.

4 Easytoapplyoverwounds.

5. Economical.

6. Rapidonsetofaction.

7. Higher localconcentrationat theaffectedareawithfewersystemiceffects.
§.  Simpletoapplyoverwoundsandsuitableforchildrenandtheelderly.
9. Generallycheaperthancreamsorointments.

10.  Fastreliefofitchingandirritationduetorapidabsorption.

I, Usuallymorechemicallystable,aidingstorageandtransport.

DISADVANTAGES

inconvenient.

I.  Achievinguniformcoverageovertheentireareacanbechallenging.

2. Hygroscopicoraromaticcomponentsmaydegradeifnotstoredproperly.

3. Possibilityofapplyingtoomuch,leadingtoadverseeffects.

4. Pronetocakingorsettlingifmishandledorpoorlystored.

5. Whenmultipleformulationsareneeded,thetreatmentplancanbecome

6. Difficult to protect powders containing hygroscopic or aromatic materials from
decomposition.

7. Riskofoveruse.

APPLICATION

e Theyhelpabsorbexcessmoistureandsweat,keepingtheskindryandpreventingbacterial
growth.

e Dustingpowders reducefrictionbetween skin folds,therebypreventingchafing andskin
irritation.

e Theyarecommonlyusedinpricklyheat(miliaria)toprovideacoolingandsoothingeffect.

e Dustingpowdersarehelpfulinfungalinfectionssuchasathlete'sfoot,ringworm,and

intertrigo.
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Theyhelprelieveminorskinirritation,redness,anditching.

e Theyaresuitablefordailyskincareandpersonalhygiene.

Theyareusedfordiaperrash(nappyrash)ininfantstoprotectdelicateskin.
Dustingpowdersformaprotectivelayerontheskinagainstirritationandinfection.
Theyareappliedtounderarms,feet,groin,andneckfoldstocontrolsweating.

Somemedicateddustingpowdersshowantibacterialandantifungal activity.

Dustingpowdersareusedafterbathingtokeeptheskindryandfresh

Dustingpowdersareusedforexternalapplicationontheskintomaintainhygieneand provide
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OBJECTIVES

Absorbmoisture—ToKeepsskindrybyreducingsweatanddampness.Dustingpowders

areformulatedtoabsorbexcessmoisturefromtheskinsurface. Thishelpskeeptheskin dry and
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prevents sweat accumulation. By reducing dampness, the powder minimizes discomfort
and lowers the risk of skin infections. It is especially useful in hot and humid climates.

e Reducefriction— To Prevents chafing and irritation in skin folds. Dusting powders reduce
friction between skin surfaces and clothing. This helps prevent chafing, redness, and
irritationinsensitiveareassuchasskinfolds. The smoothtextureallowsskinsurfacesto glide

easily. As a result, it enhances comfort during daily activities.

e Providesoothingeffect-ToRelievesitching,burning,orminorirritation. Dustingpowders
often contain soothing ingredients that calm irritated skin. They help relieve itching,
burning sensation, and minor skin discomfort. The cooling effect provides immediate
comfort after application. This makes them suitable for sensitive and irritated skin.

e Preventmicrobialgrowth—ToActsagainstbacteriaandfungitoavoidinfections.Some
dustingpowderscontainantimicrobialorantifungalagents. Theseingredientshelpprevent the
growth of bacteria and fungi on the skin. By controlling microbial growth, the powder
reduces the risk of infections. This is particularly important in moist areas prone to
infection.

e Maintainhygiene—To Promotes cleanliness and freshness on the skin surface. Dusting
powdershelpmaintainskincleanlinessandfreshness. They absorbsweatandreduce
unpleasantodor.Regularusepromotes personalhygieneandimproves skin health.This makes
them ideal for daily use.

o  Ensurefreeflowability— To Fine particles spread easily and evenly over the skin. Dusting
powders are designed with fine and uniform particles. This ensures smooth and even
distributionovertheskin.Goodflowabilityallowseasyapplicationwithoutclumping.Italso
improves the effectiveness of the formulation should be damage comfort Non-irritating
formulation—ToDesignedtobegentle,avoidingabrasivenessor allergic
reactions.Dustingpowdersarepreparedusinggentleandskin-friendlyingredients. Theyare
designed to avoid abrasivenessandallergicreactions. Theformulation
safeforregularuseonsensitiveskin.Thisensurescomfortandpreventsskin

e Improvecomfort—-ToEnhancesskinfeel,especiallyinhotandhumidclimates. Dusting
powders enhance overall skin comfort by keeping the skin cool and dry.
Theyreducestickinessandsweatingduringhotweather. Thisimprovesdaily

andconfidence.Theyareespeciallybeneficialinhumidenvironments.
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”aAdverseeffectofdustingpowder:
Thefineparticlesindustingpowderscanbeinhaled,causingrespiratoryirritation.

Overuse of dusting powders can lead to excessive dryness, which may cause crackingor
peeling of skin.

Ifdustingpowdercomes intocontact with theeyes, itcancausesredness,tearing and

pain.

Commonadverseeffectsareitching,burning,redness,swelling,etc. Methodsof

Preparation ofdustingpowders

MATERIALANDMETHODOLOGY
I MATERIALSANDMETHODS

e Grinding

o Weighing

e Mixing

e Wrapping

+ Formula

Tablel:FormulationofKetoconazoledustingpowder.

Sr.No  [Ingredients |Quantity(g)Category

Ketoconazolel.00g Antifungal agent(active drug)
Talc 58.20g  |Diluent

Salicylicacid [3.00g Keratolytic agent

Benzoic acid 6.00g Antifungal agent

Menthol 0.08g Coolingagent

Starch 31.00g  |Absorbent

SAE (PO

= DrugProfile

1. Ketoconazole: It is an antifungal agent commonly used in dusting powders
duetoitseffectivenessintreatingvariousfungalskininfections.Ketoconazoleis
primarilyusedtotreatfungalinfectionssuchasathlete’sfoot,ringworm,jockitch, and other
dermatophyte infections. It works by inhibiting the growth of fungi, disrupting their cell
membrane, and preventing the spread of infection. Dusting powders containing Ketoconazole
are effective for preventing and treating fungal
infections,especiallyinareasofthebodypronetosweating,suchasthefeet, groin, and underarms.

These areas are more susceptible to fungal growth due to moisture accumulation.
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Fig: Ketoconazole.

C26H28C2N404

Relativemolecularmass.531.4

Chemical name.*-cis-1-Acetyl-4-[p-[2-(2,4-dichlorophenyl)-2-(imidazol-1-ylmethyl)-1,3-
dioxolan-4-
yl)methoxyphenyl]piperazine;cis-1-acetyl-4-(4-[[2-(2,4-dichlorophenyl)-2-(1H-imidazol-1-
ylmethyl)-
1,3-dioxolan-4-yl)methoxy|phenylpiperazine,cis-1-acetyl-4-[p-[2-(2,4-dichlorophenyl)-2-
(1H- 42-1n mimidazol-1-yimethyl)-1,3-dioxolan-4-yl|methoxy]phenyl]-
piperazine:CASReg.No.65277-

Description. Awhiteoralmostwhitepowder.

Solubility. Practically insoluble in water, freely soluble in dichloromethane R; soluble in
methanol R:

sparinglysolubleinethanol(~750g/1)TS.

Category.Antifungaldrug.

Storage.Ketoconazoleshouldbekeptinawell-closedcontainer,protectedfromlight.

= ExcipentProfile

2) Talc: Talcisahydratedmagnesiumsilicateusedas adiluent,lubricant,andadsorbentin
Dusting powderformulations.Ithelpsinabsorbingmoisture,reducingfriction,andprovidinga
smoothand

soothingfeeltotheskin.

3) SalicylicAcid:Salicylicacidisabeta-hydroxyacidthatactsasakeratolyticand antiseptic agent.
It

helps in removing dead skin cells, reducing inflammation, and managing skin conditions
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such as acne

anddermatitis.

4, Benzoicacid:Benzoic acid has antimicrobial properties that help prevent bacterial growth,
making it useful in preventing infections, especially in skin conditions where dusting
powders are

appliedtoabsorbmoistureandreducefriction.Benzoicacidactsasapreservative, extending the
shelf

life of dusting powders by inhibiting microbial growth and degradation of the powder's

components.

5. Menthol:Mentholproducesacoolingsensationontheskinbytriggeringthecold
receptorsintheskin,whichcanhelpsootheskinirritation,minorrashes,oritching. This
coolingeffectcanprovideimmediatereliefinconditionslikediaperrash,heatrashes,or after
shaving.

6. Starch:It is used as adsorbent in the formulation. It is insoluble residue which remains after
a granularstarchispartiallysolubilizedbyanenzyme.Thisisusedasthebasefordusting powder

eitheraloneorincombinationwithotheringredientsliketale.

2 Method

= PROCEDURE

% Weighing: Accurately weigh the required amount of clotrimazole and excipients (such as
above mentioned in Table 1).

% Mixing: Thoroughly mix the clotrimazole with the excipients. This step should be
donetoensurethattheclotrimazoleisevenlydistributedthroughoutthepowder,
ensuringconsistentdosingwhenthepowderisapplied.

% Sieving:Pass this powder through the sieve 120#to remove any large particles and to
ensure the powder is uniformly fine and free-flowing. Sieving process as shown below in
figure-1.

% FinalMixing: A ftersieving,mixthepowderoncemoretoensureahomogeneous
product.Thefinalmixtureshouldhaveasmoothtexture,freeoflumps,andshould flow easily

when applied.

”aFormulationAspects

Formulation of dusting powder generally involves mixing the active ingredient with
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suitable excipients

to obtaina uniform, free-flowingpowder. The commonlyused excipients include talc, zinc
oxide,

kaolin,andstarch.Thesecomponentshelptoimprovetheabsorbency,adherence,and flow
properties of

thefinalproduct.Variousmethodssuchassimple blending,geometric dilution,andsifting are
employed

toensureuniformdistributionof drugparticles.

- Futuredirectionssuggested:

- Investigatethemechanismsdrivingthe observedsynergistic effects.

- Conduct long-term safetyevaluationsto reinforceclinicalvalue.

And

EVALUATION OF DUSTING POWDER

Evaluationofformulationwascarriedoutasfollows:

I Physicalcharacteristics: Thecolor,odorandappearanceofthepowderisevaluated simple
visualization.

. pH:pH is a measure of the acidic or basic nature of the formulation. The pH of dusting
powder

isdeterminedtoavoidtheirritationtothe skin.

3. Particle size: The particle size of prepared powder was determined by using
microscopesieve analysis.

4, MoistureContent:Moisture content is evaluated to ensure stability effectiveness of the
dusting powder. Excess moisture can lead to microbial growth and clumping of powder.
It may also affect shelf life and product performance. Therefore, maintaining low
moisturecontentis essential for quality.affectsstabilityandshelflife.

5. Microbial Testing:Microbialtestingisperformedtoensuretheproductisfreefrom
harmfulmicroorganisms.Contaminationmaycauseskininfectionsorreduceproduct

safety.

Thistestensureshygienicpreparationandsafeuse.Itisanimportantquality control
Parameter ensuresproductsafety.
6. Bulkdensity(BD)andtappeddensity(TD): Thepowderwaspassedthrough ano.18 sieve into a pre-

weighed25 ml graduated cylinderwith 0.5ml markings.Thebulk volumewas measured
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after manually tapping the cylinder two times on a flat table top surface. The tapped
volume wasmeasuredwiththetapdensitytesteraftertappinginincrementsof500,750, and
1250 taps with250drops perminute Bulkdensity=Bulkmass/Bulkvolume
Tappeddensity=Massofgranules/volumeofgranules

1. Angleofrepose:Theflowpropertiesofpowderscanbestudiedbymeasuringangle of
repose.

Itwasdeterminedbythefunnelmethod. Thefunnelwasfixedinplace,4cmabove the bench
surface.Aftertheconefrom5Sgofsamplewasbuilt,heightofthegranulesforming the cone
(h) andtheradius(r)ofthebaseweremeasuredasshownbelowinfigure-2.Theangle of repose
wascalculatedasfollows:

Angleofrepose=tan-1(h/r)

Where,

h=heightofthepowdercone r= radius of the powder cone

Figure-2AngleofRepose

§.  Carr'sindex:ThebulkandtappeddensitieswereusedtocalculateCarr's compressibility index
to provide measure of the flow properties and

compressibility

ofpowdersCarr'sindex=Tapdensity-bulkdensity/tapdensity* 100 andtapped indicates

§. Hausnerratio:Itisindicativeofflowproperties.Itisderivedpropertyfrombulk  density. Lower
theHausner ratio is indicating better flow whereas higher ratio poor flow of granules.

Hausner ratio is calculated by the following formula

FORMULATIONANDEVALUATIONOFDUSTINGPOWDERBY USINGKETOCONAZOLE
RESULTSANDDISCUSSION

Carr’sindex 17%
Hausnerratio 1.20
Moisturecontents(3.09%w/w|

l. - Physicalcharacteristics-Thephysicalcharacteristicsofthepowderwasevaluated. The color

Ofpowderwaswhitewithcharacteristicsodourandsmoothappearance.

PARAMETERSOBSERVATION
Colour 'Whites

Odour Characteristics
Appearance  [Smooth
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1 pHoftheformulation- The pH of dusting powder was determined by digital pH meter.

Igm of powder was dissolved in 100 ml of distilled water and the pH was measured. The

pH was foundtobeacidic.

A

0.125mm.

}. Particlesize-Theparticlesizeofthepowderwasfoundintherangewasfoundtobe

Mean

IEAES
N‘~‘\1 =
O

[

Particlesiz

eMean

0.124

0.125

0.125

0.126

4 Bulkdensity-Thebulkdensityofthepowderwasfoundtobe0.31g/cm?.

BulkdensityMean
0.30 0.31
0.31

0.32

FORMULATIONANDEVALUATIONOFDUSTINGPOWDERBY USINGKETOCONAZOLE

TapdensityMean
0.33 0.35
0.35
0.37
AngleofreposeMean|
20.8° 21°
21.0°
21.2°
Carr'sindexMean
15 17%
17
19
HausnerMean
Ratio
1.18 1.20
1.20
1.22
www.ljarp.com r
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9.Moisturecontent-TheMoisturecontentwasfoundtobe3.09%w/w.

MoistureMean
content
3.07 3.09%w/w|
3.09
3.11

CONCLUSION

Dustingpowderscontinuetoplayanimportantrole intopicaldrugdeliveryduetotheir ease of
use and patientacceptability. Future research should focus on incorporating safe
herbalactives, improving flow properties using novel excipients, and developing eco-
friendly formulations. Standardization and quality control should also be emphasized to

ensure product efficacy and safety.

SUMMARY

ThepresentstudyfocusesontheformulationandevaluationofKetoconazole

Dusting powder used for the treatment of fungal skin infections. Dusting powders are
topical pharmaceutical
preparationsappliedexternallytoabsorbmoisture,reduceirritation,andpreventmicrobial
growth

onthe skin. Ketoconazole is a widelyused antifungal drugeffective against infectionssuch
as

athlete’sfoot,ringworm,andjockitch.
TheformulationwaspreparedusingKetoconazoleastheactiveingredientalongwith excipients
like

talc,salicylicacid,benzoicacid,menthol,andstarch.Eachingredientplaysanimportant role in
improving the effectiveness of the formulation by providing antifungal activity,
absorbency, cooling effect, and smooth application. The preparation process involved

weighing,mixing,sieving,andfinalblendingtoobtainauniformandfree-flowingpowder.

The formulated dusting powder was evaluated for different parameters such as physical
appearance,color,odor,pH,particlesize,bulkdensity,tappeddensity,angleofrepose,

Carr’sindex,Hausnerratio,andmoisturecontent. Theresultsshowedthatthepowderhad good
flow properties, smooth texture, acceptable pH, low moisture content, and satisfactory

antifungal characteristics.
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The study concludes that Ketoconazole dusting powder is an effective topical
formulation for fungal infections. It provides easy application, better patient compliance,
moisture

absorption,andrelieffromitchingandirritation. Theformulationshowedgoodstabilityand
suitable pharmaceutical properties, making it beneficial for skin care and antifungal

treatment.

Ketoconazole powder
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