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Dermatological Formulations:
Ointments Creams and Pastes
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Dermatological Formulations

* Ointments, creams, pastes and gels are semisolid dosage forms
intended for|topical apphcatlon

B The\ are also termed "semisolids" because the\ appear to be solid
but still have fluid PrOPETHEs  juel 1556 al e i L o (adon ool s ob 31 Sl

o The\ may be apphed to the skin, laced on the surface of the eye,
or used nasall), \agmall), or rectally. ciic s s

* Topical applications can be de51gned for either local effects or

systemic absorption ="' o=-= - Lot 381 Sl G 3 Hilia e lae s
el Sle s

* A topical dermatological product is designed to deliver drug into the skin
in treating degzg:z] $50{das with the skin as the target organ. *== »2*'¢
4 [l p

S b Caagiuall
* A transdermal product is designed to deliver drugs through the skin

(percutaneous ubsorptwn ) to the general circulation for svstemic el s o
effects = 4 gadll 5y all Aseall 5200 )




¢ Pharmaceutical creams are semisolid preparations Containing one
wlda s -

or more medicinal agents dissolved or dispersed in either a
/0 emulsiomor an@/w emulsion>
ey SN Juaiy sl e
* Many patients and physicians prefer creams to ointments

because they are easier to spread and remove. s sl e il Jeul e

¢ Pharmaceutical manufacturers frequent]y manufacture
topical preparations of a drug in both cream and ointment

bases to satisfy the preference of the patient and physician.
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Purposes of dermatological formulations:

4

l.

To protect the skin or mucous membranes from chemical

or ph) sical 1rr1tants nh the environment thus Eel‘l nit the
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skin to rejuvenate and heal
by s e i adla
To provide emollient (skin softening) and occlusive effect
u_nl_l\.g_d)J
To provide a toplcal v elucle for medications for local (anti-
infective, anti- prurmc astrmgent keratolytic) or \L
transdermal/systemic effect (e.g. nitroglycerin)
£ & sl e 8 ke
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Structure of the skin

&)JL}‘%17M}M‘}AMQAJ@)§\@H

* The skin is the largest and heaviest organ in the bod}' and accounts
for about 17% of a person's weight.

‘ - - . - -
IR major fugc;ﬂgn is to| i)r(.)te.*ct the underlymg orfgan 5 ste.ms from
trauma, temperature, humidity, harmful penetrations, moisture,
gpian . dagall el 2 3 jlall 4G Y 4 k)l
g3 radiation, and IMICroorganisms.

Aatada Aa) GO e alall ) S5y
* Itis composed of three layers of stratified tissue: epidermis,
dermis, and subcutaneous tissue.

® The thickness of the skin is 3 - 5 millimeters. The thickness of the
skin varies with the different Eﬁl}i of the body. The thickest parts

adl sl g
of the skin are the palnis and soles and the thinnest parts are the

Gsiall o . 5
evelids and genitals. ==Y
e AR
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* Within the structure of the skin are several skin appendages: hair
follicles, sebaceous glands, sweat glands, and nails.
iaall 2aell €
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Local and systemic effects of
Dermatological Formulations:

* It is the stratum corneum that is the barrier to drug
penetration through the skin. =" 3“‘@"“5*‘*& e Hal o

* The stratum corneum is approxmlatcl\ 10 gucrons thick. It

can swell to approxunatel) three times its orlgmal thickness
and absorb about five times its weight in water, == o= 75 =l 20

J &l
W A e et

¢ When the stratum corneum hvdrates, it becomes more
Lia ) e
l)ermeable Therefore, occlusive dressmgs are often used to

PR
hydrate the stratum corneum and[increase the penetration of

1 S} iﬁua
Certa]]] drllgs. MU.J\ ‘)JJJJALIA ‘Mm@_\,}mﬁj&; \}J‘Lawﬂ\é;.:‘;uu
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* Dermatoses such as eczema and psoriasis (have disrupted SCy—

can also increase the absorption of some dru g,  Hmdiese ol
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Local and systemic effects of
Dermatological Formulations:

Lalall @l peaaioall Al mhas e sl il
* Dermatological formulations produce a local drug effect

either on or in the skin.

¢ Besides the speaﬁc therapeutlc action of 1ncorporated active
aen 5 4] (e

drugs, the formulations also as serve as protectants,
ks e ) g_m:..ld.q\}s )
lubricants, emollients, or drying agents.
gl 55
* Examples of treatments u?mg dermatolgglcal formulations
Aala bl Glaliall i (galal) T.H

include minor skin infections, itching, burns, diaper ras

@l e aly land Lsm\ul‘e : pdll )MLM Jaltal

insect stings and bltes athlete's foot, corns, calluses, warts,
U‘\JM b u\_u.ul\ [N )S
dandruff, acné, psonasns and eczéma.
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Local and systemic effects of
Dermatological Formulations:

Jalall e
Some dermatological formulations are intended to svstemically

deliver a drug.

The formulation is place@the skin, and the drug penetrates the
epidermis into the dermis and subcutaneous tissues, where it is
absorbed into the systemic circulation w9 s

Some dermatological formulations provide continual
percutaneous absorption (i.e. transdermal patch)

/ﬂ Alall yie laliza
Percutaneous (through the skin) absorption is the result of three
Competmg processes: / S S s p3Y Galiaiial jpemy iy 13)

the potential of the drug to cross the stratum corneum

the potential of the drug to leave the formulation
iy h

‘):\J
- the influence of the formulation on the stratum corneum.
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Percutaneous absorption| s

* More drug is absorbed when the formulation is applied to a
larger surface area o-te s il e ol te 5 L

¢ Formulations or dressing that increase hydration of the skin

1 Cabaia¥! & Clalanay Ailaial) Uae 13) Lia

generallv enhance percutaneous abSOl‘ptiOI
* The greater the amount of rubbing the formulation, the
greater is the absorption mlmiad 3y Akl e 3 Ulee 13 S

® The longer the formulation remains in contact with the skin,

the greater is the absorption palesia) 23 Ol 313,00 e Lalila GeS LS

@ Saja Hamed, Ph.D j




Percutaneous absorption:

* The amount of drug that can be absorbed is abou

¢ Thus:
1. percutaneous enhancers are used:

Olsdll e Gl

Improve the solubility of active drug in the stratum corneum
L) o

Facilitate the drug’s diffusion into the systemic circulation
DMSO, Urea, Triethanolamide, Dlmeth}l formamide =55
2. Mechanical methods:

Phonophoresis uses ultrasonic vibrations to increase the
absorption of drugs such as lidocaine, tetracycline into and

through the skin

Iontophoresis uses electrical field to aid in the transportation of
local anesthetic and analgesic, peptides and proteins
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Skin penetration phases

Penetration Permeation  Absorplion

A)W(tm B) Dermis, C) subcutaneous layer —
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Ointments

Traditionally the term ointment has been used for (i) the general class
name for all external-use semisolids and (ii) the subclass, oleaginous

semisolids IS A Els 4 31 A 0 Al 4 oy

USP 31 Chapter (1151) defines ointments very generally as “semisolid
preparations intended for external application to the skin or mucous

membranes”.

However, pharmaceutical manufacturers use the word ointment more
specifically to indicate that a drug is incorporated into an oleaginous
ointment base; for example, the name Hydrocortisone Ointment
means that hydrocortisone is incorporated into an oil-type semisolid
base.

Thus, the term semisolid would be used for naming the general class,
and the term ointment would be redefined more narrowly as “a viscous
oleaginous or polymeric semisolid dosage form”, which is consistent
with icurrent usage by the pharmaceutical industry




Ointments

* Ointments are semisolid preparations intended for external

application to the skin or mucous membranes.

Stia Gl 3l (55 o1 50 Lesh Lo (Saa ol 6153 L im

* Ointments may be medicated or Unmedicated ointments

Unmedicated ointment

s are used for the physical effects they

provide as protectants, emollients, or lubricants.

® Qintment bases, as described, may by used for their physical

effects or as vehicles for medicated ointments.
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‘Bases ‘Bases

This is This is More correctly called
classified as classified as iy
Composition oleaginous oleaginous base + oleaginous base + oleaginous base + Polyethylene Glycols
compounds w/o surfactant water (< 45% w/w) + water (> 45% w/w) + (PEGS)
w/0 surfactant o/w surfactant
(HLB <8) (HLB >9)
Water Content anhydrous anhydrous hydrous hydrous anhydrous, hydrous
Affinity for water hydrophobic hydrophilic hydrophilic hydroghilic hydrophllic
Spreadability difficult difficult moderate to easy easy moderate to 2asy
Washability nonwashable nonwashable non- or poorly washable washable
washable
Stability olls poar; oils poor; unstable, especially unstable, especially stable
hydrocarbons better hydrocarbons better alkall soaps and alkall soaps and
natural colloids natural colloids;
nonlonics better
Drug Incorporation solids or olis (ol solids, olls, and soligs, olls, and solid and aqueous solid and aqueous
Potential solubles only) aqueous solutions aqueous solutions solutions (small solutions
(small amounts) (small amounts) amounts)
Drug Release poor poor, but > fair to good fair to good good
Potential™ oleaginous
Ocdusiveness yes yes sometimes no no
Uses protectants, protectants, emollients, deansing amollients, vehicles drug vehicles
emollients (+/-), emollients {+/-),  creams, vehicles for  for solid, liquid, or
vehicles for vehidles for aqueous solid, liquid, or non-  non-hydrolyzable
hydrolyzable drugs solutions, solids, and  hydrolyzable drugs drugs
non-hydrolyzable
drugs
Examples White Petrolatum, Hydrophilic Cold Cream type, Hydrophilic Ointment, PEG Ointment,
White Ointment Petrolatum, Hydrous Lanolin, Rose Dermabase™, Polybase™
Anhydrous Lanolin, Wwater Ointment, velvachol®,
Aquabase™, Hydrocream™, Unibase®

° Saja Hamed, Ph.D

Aquaphor®, Eucerin®, Nivea®
Polysorb®



Oleaginous ointment Bases

* Petrolatum, USP, is a purified mixture of semisolid
hydrocarbons obtained from petroleum.

* vary in color from yellowish to light amber.

It melts at 38°C to 60°C and may be used alone or in
combination with other agents as an ointment base.

Petrolatum is also known as jyellow petro]atum and

petroleum jelly.

¢ A commercial product is Vaseline. o3
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Oleaginous ointment Bases

* White Petrolatum, USP, is a purified mixture of semisolid
hydrocarbons from petroleum that has been wholly or nearly
decolorized w54

* Itis used for the same purpose as petrolatum, but because of
its li&hter color, it is considered more esthetically pleasing by

3\_}3\.«_;]\ :\:\;\_\]\ e ZLbJ\ j.iS\

some pharmacists and patients.

e White petrolatum is also known as|white petrolemn jelly

e A commercial product is White Vaseline
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Oleaginous ointment Bases

* Yellow Ointment, USP:This ointment has the following
formula for the preparation of 1000 g:

Yellow wax 50 g

¢ Petrolatum 950 g

e Yellow wax is the puriﬁed wax obtained from the

honeycomb of the bee Apis mellifera.
Jaill s e
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Oleaginous ointment Bases

* White Ointment, USP. This ointment differs from yellow
ointment by substitution of[white wax {bleached and purified
yellow wax) and|white petrolatum |in the formula.
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Oleaginous ointment Bases

* Hydrocarbon bases, known also as “oleaginous ointment

bases”

* Only small amounts of an aqueous component can be
incorporated into these bases

* Hydrocarbon bases serve to keep medicaments in prolonged

contact with the skin and act as occlusive dressing;;.
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Absorption Ointment Bases

* Hydrophilic Petrolatum, USP, has the following formula
for the preparation of 1000 g:

* Cholesterol 30 g
Ldia () 58
Stearyl alcohol 30 g w/o surfactant

e White wax 80 g
* White petrolatum 860 g
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Absorption ointment Bases

* Lanolin, USP (Anhydrous lanolin) obtained from the

wool of sheep (Ovis aries), is a purified wax-like substance that
a4l | slasy s3IV ) oW Al ol .
has been cleaned, deodorized, and decolorized.

¢ [t contains not more than 0.25% water.

* Modified Lanolin, USP, is lanolin processed the contents of
X Cilalaigl) o
free lanolin alcohols and any dctergent and pesticide s s

residues.
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Absorption ointment Bases

* Permit the incorporation of aqueous solutions with the
formation of a water-in-oil emulsion (e.g., Hydrophilic
Petrolatum and Anhydrous Lanolin, both USP),

* Cholesterol and Stearyl alcohol areladded as emulsifiers
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Water/Oil Emulsion Bases

* Aare more correctly called “creams”.

* Consists of water-in-oil emulsions that permit the

incorporation of additional quantities of aqueous solutions
(Cold cream type, Hydrous Lanolin, USP).

e http://www.cosmeticsandskin.com/aba/cold-cream.php:

refer to this article for the history of cold cream
* Why is it called cold cream?

¢ What is the role of borax in this formula?
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Oil/Water Emulsion Bases

* oil-in-water emulsions (e.g., Hydrophilic Ointment,USP),
and are more correctly called “creams”.

* They also are described as “water-washable” because they
may be readily washed from the skin or c]othing with water
an attribute that makes them more acceptable for cosmetic

Purposes.

¢ Some medicaments may be more effective in these bases than
in hydrocarbon bases. Other advantages of the water

removable bases are that they may be diluted with water and
that they favor the absorption of serous discharges in
dermatological conditions.
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Water-Removable Bases (o/w emulsion
bases)

* following formula for the preparation of about 1000 g:
Ingredient Amount (grams)

* Methylparaben 0.25

* Propylparaben 0.15

* Sodium lauryl sulfate 10.00

* Propylene glycol 120.00

¢ Stearyl alcohol 250.00

* White petrolatum 250.00

* Purified water 370.00
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Water Miscible Ointment Bases

¢ Water-miscible Bases—This group of so-called “greaseless

ointment bases” comprises water-soluble constituents.
Gelling agent

* Polyethylene Glycol Ointment NF is the only pharmacopeial
preparation in this group.

* Bases of this type offer many of the advantages of the water-
removable bases and in addition, contain no water-insoluble
substances such as petrolatum, anhydrous lanolin, or waxes.
They are more correctly called Gels .
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Water-Miscible Ointment Bases

* Polyethylene GI)'coI Ointment, NF

* PEGisa polymer of ethylene oxide and water represented by the
formula HOCH2CH2aYH, in which n represents the average number
of oxyethylene groups.

* The numeric designation associated with PEGs refer to the

average molecular weight of the polymer.

* PEGs having average molecular weigh{ below) 600 are clear,
 — ===

colorless liquids

* those with molecular weight bme 1,000 are waxlike white
‘materials; and those with molecular weight n@wﬁr
“semisolids

* The greater the molecular weight, the greater the viscosity
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SELECTION OF THE APPROPRIATE === o

BASE

sac &) e ol gal) (33Ua3) Jasa
* Desired release rate of the drug substance from the ointment

base
318 pabiaial o adan LYy (S ) g duudia sacld Hlias

* Desirability of topical or percutaneous drug absorption
4 gha Il (j)agd aial 4_:.\»\4.4 sac\d
e Desirabih'ty of occlusion of moisture from the skin

e Stability of the drug in the ointment base «/s <t e stttz
S LAY Jaal) AL e 5013
* Desire for a base easily removed by washing with water
7 ol s Al Coen i :
lied: an

* Characteristics of the surface to which itis a
ointment is generally applied to dry, scaly skin; a cream is

e g Gt 5 ila (S J3)

applied to weeping or oozing surfaces

G g sk ) sl 3 IS 1)

Saja Hamed, Ph.D




SELECTION OF THE APPROPRIATE
BASE

\

(;LJKAJ&\)T@J}\ 2 gal) &) sall sl 1 3acall é\ﬁ\@MY¢w\0%#ﬂAP}G&)§Sd@;UJ\&M

* Oleaginous (hydrophobic) bases release drugs slowly and

unpredictably because water cannot penetrate the base sufﬁciently

to dissolve the druo sk ol g e e auall Bl sall il S Uil
petrolatum s

slall 3 (5L pAll AL ac ] gall o) sl sy g aclall (31 yidl aodaing elal) liie Lalaiil iS5 g ol JSG ¢ sall (3lhas

¢ Water miscible and hydrophilic bases tend to release druos more

rapxdl\ and more predlctabl\ because water can penetrate into the
aM}@)mg\}ﬂ\dm}ajé\.c)ﬂ\@dmﬂ dS.uu(;S;.ubmu}SALdg_\uLu

base (PEG) ! Cromedall sl ac ) gal)

* Once the drug has been released from the base the penetration

through skin is influenced by the area to which the ointment is
Bphed the condition of the skin, the location, and method of
apphcatlon j

Al delse 8 5l Seasac i) e ol sall alla e i
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PREPARATION OF OINTMENTS

* Ointments are prepared by two general methods,

* (a) 1'ncorpoz'ar1'on and (b) iusion aalpall juiaatl (s sk
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Incorporation

* The components are mixed until a uniform preparation is
attained.

* On a small scale, as in extemporaneous compoundjng, the
pharmacist may mix the components using a mortar and
pestle, or a spatula may be used to rub the ingredients

together on an ointment slab (a large glass or porcelain plate

or pill tile).

* Others will use an ointment mill
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N

Ointment slab and a
large metal spatula

Q Saja Hamed, Ph.D
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Incorporating a drug into an ointment

base:

* Insoluble powders that are added into ointment base should

be in the Oggest‘ possible state of subdivision:
~ Powder form used instead of crystalline form
Triturate the powder in a mortar & pestle

Levigating agents (miscible with the ointment base)

Some powders are incorporated into ointment base by
dissolving the solid in a low vapor pressure solvent or oil that
can be taken up by the ointment base
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Incorporating a drug into an ointment
base:

levigating, or mixing the solid material in a vehicle in which it is

insoluble to make a smooth dispersion.

The levigating agent (e. % , mineral oil for bases in which oils are
the external phase, or glycerin for bases in which water is the
external phase).

The levigating agent should be about equal in volume to the solid
material.

A mortar and pestle are used for levigation. This allows both
reduction of particle size and dispersion of the substance in the
vehicle.

After levigation, the dispersion is incorporated into the ointment
base by spatulation or with the mortar and pestle until the product
is uniform.
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* By the fusion method, all or some of the components of an
ointment are combined by being melted together and cooled

with constant stirring until congealed.

* Components not melted are added to the congealing
mixture as it is being cooled and stirred.

* On a small scale, fusion may be conducted in a porcelain dish

or glass beaker. i

e Ona ]arge scale, it is carried out in large steamjacketed
kettles.

@ Saja Hamed, Ph.D




Fusion

* Once congealed, the ointment may be passed through an
ointment mill (in large-scale manufacture) or rubbed with a
spatula or in a mortar to ensure a uniform texture.

* The materials with the highest melting points are heated to
the lowest required temperature to produce a melt. The
additional materials are added with constant stirring during
cooling of the melt until the mixture is congealed. In this
way, not all of the components are subjected to the highest
temperature.
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PASTES

Pastes are semisolid preparations intended for application to the
skin. They generally contain a laanrﬁer proportion of solid material
(such as 25%) than ointments therefore are stiffer. /7

Stiffer than ointments

The stiffness reduce the percutaneous absorption potential of any
drug incorporated in the paste

They are used for their :
protective action

il il
and abilit}' to absorb serous djscharge from skin lesions

and ability to remain in place longer than ointments

E.o. Zinc Oxide paste USP, Carboxymethycellulose Sodium Paste
U§P Triamcinolone Acetonide Dental Paste USP.

SN PNy
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COMPENDIAL REQUIREMENTS
FOR OINTMENTS

* Ointments and other semisolid dosage forms must meet USP
tests for microbial content, minimum ﬁ]], packaging, storage, and

Iube]ing.

E ophthalmic ointments must also meet tests for steriliry and

metal partides content.
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MICROBIAL CONTENT .

* With the exception of ophthalmic preparations,

applications are not required to be sterile.

* They must, however, meet acceptable standards for microbial

content, and preparations prone to microbial growth must
A A A L =4

contain antimicrobial preservatives.

B Dermatologic products should be examined for P aeruginosa
and S. aureus, and those intended for rectal, urethral, or \‘aginal

use should be tested for yeasts and molds
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MINIMUM FILL

* The USP’s mlmmumﬁll test is determination qf the net weight
or volume of the contents of filled containers to ensure
proper contents compared with the labeled amount.

il gall Gl sime ana 5l Alall (5350 3aa5 58 USP el B 5 e dall 5o aal)
Galall e dais gall 3aIL & jlae douliad) il sinall (jlacal 3¢ sledl)
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PACKAGING SEMISOLID
PREPARATIONS

* Topical dermatologic products are packaged in either jars,

tubes, or syringes whereas ophthalmic, nasal, \'aginal, and

rectal semisolid products are almost always packaged in tubes

or syringgs.
[ e

® The so-called ointment jars are made of clear or opaque glass

or E]astic

¢ Ointment tubes are made of aluminum or plastic
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: PACKAGING, STORAGE,

AND LABELING
* Semisolid preparations must be stored in well-closed

containers to protect against contamination and in a cool

place to protect against product separation in heat.

® light-sensitive preparations are packaged in opaque or light-

resistant containers.

* In addition to the usual labeling requirements for
pharmaceutical products, the USP directs the labeling for
certain ointments and creams include the type of base used
(e.g., water soluble or water insoluble).
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PACKAGING, STORAGE,
AND LABELING

* Tubes of aluminum generally are coated with an epoxy resin,
vinyl, or lacquer to eliminate any interactions between the
contents and the tube.

* Plastic tubes are made of high- or low-density polyethylene
(HDPE or LDPE) or a blend of each, polypropylene (PP),
polyethylene terephthalate (PET)

* LDPE is soft and resilient, and it provides a good moisture
barrier. HDPE provides a superior moisture barrier but is
less resilient. PP has a high level of heat resistance, and PET
offers transparency and a high degree of product chemical
compatibility.
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PACKAGING, STORAGE,
AND LABELING

° Packaging should keep the formulation clean during repeated
use and as free from air exposure and microbial
contamination as feasible

* Tubes, jars, applicators, syringes, patches, pump dispensers

* Jars does not meet the above requirements, thus a tongue
depressor can be used to remove the required quantity of
formulation and keep the formulation free from hand
contamination

¢ Pastes are generally packed in ointments jars
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Filling Ointment Tubes

* Tubes are filled from the open back end of the tube, opposite
from the cap end.

* Ointments prepared by fusion may be poured while still soft
but viscous directly into the tubes with caution to prevent
stratification of the components.

* On a small scale, as in the extemporaneous ﬁlling of an
ointment in the pharmacv, the tube may be filled manually or

with a small-scale ﬁlling machine
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Observing formulations for evidence of
instability

2 Instability of various dermato]ogical formulations can be identified
by :

A separation of components

Discoloration

Development of rancid odor

- Drvness
Crvstal growth

- Shrinkage

- Microbial contamination

* Additional instability signs for ointments:
- Excessive bleeding (i.e. separation of excessive amounts of liquids

- Formation of granules or grittiness
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Observing formulations for evidence of

instability

* Anhydrous formulations tend to be more stable than hydrous
products

* Anhydrous formulation can have a 6 month beyond use date
if incorporated drug is stable for that period

¢ For formulations containing water it is recommended that no
more than a 2 week supply be dispensed if no preservative is

used
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Ophthalmic ointments

* Ophthalmic ointments are semisolids for application to the
eye.

* Special precautions must be taken in the preparation of
ophthalmic ointments. They are manufactured from sterilized
ingredients under rigidly aseptic conditions, must meet the
requirements under Sterility Tests and must be free of large
particles.

* The medicinal agent is added to the ointment base either as a
solution or as a micronized powder.
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Ophthalmic ointments

* The USP directs that ophthalmic ointments must be
packaged in collapsib]e ointment tubes.

* These tubes have an elongated narrow tip to facilitate

application of a narrow band of ointment to the eye.

* The patient should be advised that blurred vision will occur
as the ointment spreads over the eye and not to be alarmed.

* [f the ointment is to be administered only once daily, it is
often preferable to do so at bedtime, when vision
impairment will be inconsequential.

Saja Hamed, Ph.D




Ophthalmic ointments

* It is important to emphasize to the patient that ocular
products if handled improperly can become contaminated by
bacteria that cause ocular infections, which may lead to
serious consequences.

* Thus every effort must be made to avoid touching the tip of
the tube to the eye, eyelid, ﬁngertip, or any other surface,
and the ointment should be used by only one person.
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Summary

¢ Differences in emollient and occlusive effects and ease of
application and removal between products is a factor of the
base used and product type.

* As noted earlier, oleaginous bases provide greater occlusion
and emollient effects than do hydrophilic or water-washable
bases.

¢ Pastes offer even greater occlusion and are more effective
than ointments at absorbing Serous discharge.

* Creams, usually oil-in-water emulsions, spread more easily
than ointments and are easier to remove.

* Water-soluble bases are nongreasy and are easily removed.

Saja Hamed, Ph.D




