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Theoretical section:
- Skin products technology.
- A general idea about the anatomical skin structure.

g ]l
il @l mnied s 5 -]

- Enhancement of drug absorption through the skin.

- Semi-solid preparations

- Raw material used in the manufacture of semi-solid
preparations.

- mechanism of action of surfactants contained in skin
preparations.

- Formulation development and ingredients of

dalisal) alall sk DA (a6l 2l jaliaial -3

Al e el alia] jujal -4

all Coad & pantial Ul e g ciiioal .5

i & poaaadl pioal  Lariaall Gl Y1 20 31 3 1
il

Talall 0l puasiall b mladl e Aladll o gl Jae 4417

- Formulation considerations and ingredients of
oil/water and water/oil creams.

- Manufacturing technology of aqueous and oily gels.
- Gelling agents and cross-linking agents.

- theology and flow behavior of the skin preparations.
- Classification of suppositories

- Applications of suppositories.

- the structure of the rectum and the factors affecting
drug bioavailability through the rectal route.

- Suppositories bases.

- The preparation methods of urethral, rectal and
vaginal suppositories

- Skin preparations technology and skin penetration.
- Mechanism of action, formulation ingredients
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l Oral sustained release]
' (1 per day)
Oral tablet/capsule
(>1 per day)

|—> Aerosol

~—>= Nasal

l——-|~ Transdermal |

l—» Injectable sustained release depot
|—> Subcutaneous injection

’——> Intramuscular injection

IV injection
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Table 6.7 HLB values of sorbitan esters
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Chemical name

Commercial name HLB

Sorbitan laurate
Sorbitan palmitate
Sorbitan stearate
Sorbitan tristearate
Sorbitan oleate
Sorbitan tricleate

21

Span 20
Span 40
Span 60
Span 65
Span 80
Span 85
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Table 7.2 Typical HLB numbers of some surfactants
Compound HLB
Glyceryl monostearate 3.8
Sorbitan monooleate (Span 80) 4.3
Sorbitan monolaurate (Span 20) 8.6
Triethanolamine oleate 12.0
Polyoxyethylene sorbitan monooleate 15.0
(Tween 80)
Polyoxyethylene sorbitan monolaurate 16.7
(Tween 20)
Sodium oleate 18.0
Sodium lauryl sulfate® 40.0
° Although applied mainly o nonionic surfactants it is possible to
oblain numbers for ionic surfactants. 2
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SUMMARY CHART: PROPERTIES OF OINTMENT BASES

{ olaaginoua
| cintment

Composition oleaginous compounds oleaginous base + w/fo surfactant I

Water Content anhydrous ' anhydrous

Affinity for Water | hydrophobic 'hzdroghilic
| éreadab)hg | difficult | difficult I
I Washability nonwashable nonwashable I

Stahility oils poor; hydrocarbons better oils poor; hydrocarbons better
Dn'g;:’::?ﬁ:i‘ e solids or oils (oil solubles only) solids, oils, and aqueous solutions (small amounts)
D;:i?ﬁz:sc | poor poor, but > oleaginous

Occlusiveness

yes yes

Uses =i ;otecta;m; e?nolhents (+/-), rolecén}lf:s emollrlurltsr +/-), vehicles for aqueous
I vehicles for hydrolyzable dmgs' r;Lnluﬁons, solids, and non-hydrolyzable dxugsl
E les White Petrolatum, White Ointment) I Hydrophilic Petrolatum, Anhydrous Lanol.:x,' I

SUMMARY CHART: PROPERTIES OF OINTMENT BASES

water-

amulasion
cintment

miscible
ointment
| bases

oilf water
emulaion

ocintment

bases

Co ition oleaginous base + water (< 45% wiw) + wio oleaginous base + water (> 45% wiw) + |Polyethylene Glycols
¥ surfactant (HLB <8) ofw surfactant (HLB >9) (PEGs)
Water Content hydrous hydrous anhydrous, hydrous
[ Affinity for Water | hydrophilic hydrophilic hydrophilic
Spreadability moderate to easy easy moderate to easy
‘Washability non- or poorly washable washable washable
o unstable, especially alkali soaps and natural unstable, especially alkali soaps and
SRy colloids natural colloids; nonionics better Bt
Drug Incorporation 'solids, oils, and aqueous solutions (small solid and agueous solutions (small solid and agueous
Potential amounts) amounts) solutions
D;:il:zﬁl::e fair to good fair to good good
Occlusiveness sometimes no no
|emollien1.s, cleansing creams, vehicles fclf solid, l emollients vehicles for solid, liguid, or | :
1 liquid, or non-hydrolyzable drugs non-hydrolyzable drugs R el
E les Cold Cream type, Hydrous Lanolin, Rose Water  |Hydrophilic Ointment, Dermabase™, PEG Ointment,
Ointment, Hydrocream™, Eucenin®, Nive,a@J 5 “SY elvachol®, Unibase® Polybase™
L9 =
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Occlusive and skin hydration

Non-Occlusive

.

Skin

N Invisible sweat
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From S. Hoag, U Maryland
33

Table 4-2

AGENTS USED IN PRESCRIPTION COMPOUNDING

Ointments

lOIeaginous or hydrocarbon bases I

Anhydrous
Nonhydrophilic
Insoluble in water
Not water removable (occlusive)
good vehicles for antibiotics I
mple

ITaal
I Absorption bases I

Anhydrous

Will absorb water

Insoluble in water

Not water removable (occlusive)

Examples
Hydrophilic petrolatum
Lanolin USP (anhydrous)

I Hydrous emulsion bases (w/o) I
Hydrous
Will absorb water
Insoluble in water
Not water removable (occlusive)

Examples
Cold cream

I Emulsion bases (o/w) I

Hydrous
Hydrophilic
Insoluble in water
Water removable

' Can absorb 30%-50% of weight I
mples

Hydrophilic ointment USP
Acid tle croam
Anhydrous or hydrous
Soluble in water
Water removable
Hydrophilic
Example
Polyethylene glycol ointment
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Collagen
Fine Line '_—@
- it -
. ! i g
Wrinkle e
2
Jy
Aged skin produces less Double-layered - The new collagen Collagen production has
collagen, resulting in the encapsulation technology produced starts moving increased and is evenly
appearance of fine lines, improves penetration upward. towards skin's spread in the skin
wrinkles, creases, folds efficiency of active surface resulting in a smother
and furrows ingredients deep into the texture, smaller pore size
skin. It stimulates cells and reduced fine lines
called fibroblasts to and wrinkles.
produce more collagen
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BHT : Butelated Hydroxy Toloin

BHA : Butelated Hydroxy Anisol

Vit E : a — tocopherol
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acids and carbohvdrates. White

The most commonly used insect wax|is beeswax. |F
i1s obtained from the honeycomb of the bee. White
and yellow beeswax are GRAS-listed and consist of
mixtures of various esters of straight chain monohydric
alcohols with even number carbon chains (C-4—C3g)
esterified with straight chain fatty acids. The major
ester is myricyl palmitate. Beeswax also contains free
is__obtained

throughlb]caching of yellow wax with oxidizing agents |

or with sunlight. The National Formulary 18 (NF18)"

specifications list a melting range |of 62—65°C. |an acid

\'aluclof 17—24.Iand an ester value of 72-79. It is prac-

tically] insoluble in| watcr.l sparingly solublcl in ethanol,

and soluble 1n chloroform and various oils. Beeswax is
used as|a stiffening Jagent in topical preparations, as a

stabilizer oﬂ\\’/o-cnmlsions. and aga polishing hgent in

sugar coating.
s 2 55

lllustrative Categories for Solubility

Descriptive Term for Solubility (Ph.Eur.)

Very soluble (< 1 ml/g)

Freely soluble (1 — 10 ml/g) High solubility (<30 ml/g)

Soluble (10 — 30 ml/g)

Moderately solub;
Sparingly soluble (30 — 100 ml/g)
Slightly soluble (100 — 1000 ml/g)

Very slightly soluble (1000 — 10000 ml/g)
Practically insoluble (> 1000 ml/g)
Relatively insoluble

Insoluble

3 2 55

Moderate solubility
(30 — 1000 ml/g)

(> 1000 ml/g)
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Excipient residues may also compromise safety or
tolerance. Wool fat or lanolin derived from sheep wool
may contain low levels of insecticides from sheep
treated for parasites.| These [insecticide levels|are prob-
ably too low to cause direct toxicity,[but may cause
allergic reactions when lanolin in cosmetics pr topical
medicaments 1s applied to the skin.
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I Examples of Saturated Fatty Acidi
Common name Chemical structure C:D

Caprylic acid CH,;(CH,)¢,COOH 8:0
Capric acid CH;(CH,);COOH 10:0
Lauric acid CH,(CH,),,COOH 12:0
Myristic acid CH,(CH,),,COOH 14:0
Palmitic acid CH,;(CH,),,COOH 16:0
Stearic acid CH,;(CH,),,COOH 18:0
Arachidic acid CH,;(CH,),;COOH 20:0
Behenic acid CH,(CH,),,COOH 22:0
Lignoceric acid CH;(CH,),,COOH 24:0
Cerotic acid CH,(CH,),,COOH 26:0
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(Miglyol 812) dxsina daws (i gaad 450 Cily ppaddd -
Adasiu) 5,48 - ld Lad <) - Dynamit Nobel
B A8) i3 508 ddm

7 Applications in Pharmaceutical Formulation or
Technology Miglyol 812

Medium-chain triglycerides have been used in a wvariety of

pharmaceutical formulations including oral, parenteral, and topical

preparations.

In oral formulations, medium-chain triglycerides are used as the
base for the preparation of oral emulsions, microemulsions, self-
emulsifying systems, solutions, or suspensions of drugs that are
unstable or insoluble in aqueous media, e.g. calciferol. Medium-
chain triglycerides have also been investigated as intestinal-
absorption enhancers'"* and have additionally been used as a
filler in capsules and sugar-coated tablets, and as a lubricant or
antiadhesion agent in tablets.

In parenteral formulations, medium-chain triglycerides have
similarly been used in the production of emulsions, solutions, or
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CH.O N

Table 11: Uses of bentonite.

Use Concentration (%)

IAdsorbent (clarifying agent)
Emulsion stabilizer
Suspending agent

The carrageenans are divided into three families according to the
position of sulfate groups and the presence or absence of 68
anhydrogalactose.
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Carbopol General
Formula

Carbopol 934 P is cross-
linked with allyl sucrose
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TABLE 1
General Classification and Description of Gels

Class Description Examples
Inorganic Usually are two-phase systems  Aluminum hydroxide gel; Bentonite Magma
Organic Usually are single-phase systems Carbopol; Tragacanth
Hydrogels Contain water Silica, bentonite, pectin, sodium alginate,
methyl cellulose, alumina
Organogels  Hydrocarbon type Petrolatum, Mineral Oil/Polyethylene gel
Plastibase
Animal/Vegetable fats Lard, Cocoa butter
Soap base greases Aluminum stearate with heavy mineral
oil gel
Hydrophilic Organogels Carbowax bases (PEG Ointment)
Polar
Nonionic
Hydrogels Organic Hydrogels Pectin paste, ragacanth jelly
Natural & synthetic gums Methylcellulose, Sodium CMC; Pluronic
F-127—nonionic polyoxypropylene-
polyoxyethylene surface active polymer
(ave mw 11,500)
Inorganic Hydrogels Bentonite gel (10-25%), Veegum
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Table 1 Appendages Associated with the Skin
Appendage
Hair follicle and sebaceous
Parameter gland Eccrine gland Apocrine gland Nails
Function Protection (hair) and lubrication Cooling Vestigal secondary sex Protection
(sebum) gland?
Distribution Most of the body Most of the body Axillae, nipples, anogenital Ends of fingers
and tocs
Average/em’ 57-100 100-200 Variable -
Fractional area 27 % 10° 107 Variable -
Secretions Sebum Sweat (dilute “Milk™ protein, lipoproteins, Nil
saline) lipid
Secretions stimulated by Heat (minor) Heat, cholinergic Heat -
Biochemical innervation - Cholinergic Cholinergic (?) -
of gland response
Control Hormonal Sympathetic Sympathetic nerves -
nerves
G2 -2 S8 78
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Topical Application
. Remain Superficial Barrier products
tratum N/ .. 77 Sunscreens
Cosmetics
To appendages ,
- Antiacne
A Anti-infectives
% Antiperspirants
To systemic circulation To local tissues Hair restorers

ntimitotics

A
. Anti-inflammatories

Gtn =R T ! Anesthetics

Scopolamine 1 Antihistamines
Blood vessels Clonidine Subcutis  [€- -

Estradiol :

Fentanyl -

Nicotine \',

| Deep Muscle, Joints |

Figure 1 Prevention and management of various conditions using the skin as a delivery
site.
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