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- The skin (coetaneous membrane) covers the body and is the largest
organ of the body by surface area and weight.

- Its area is about 2 square meters and weighs 4.5-5kg (9.9 -11 Ib),
about 16% of body weight.

- Itis 0.5 -4 mm thick, thinnest on the eyelids, thickest on the heels;
the average thickness is 1 —2 mm

It consists of three major layers:

1- Outer, thinner layer called the epidermis, consists of epithelial tissue

2- Inner, thicker layer called the dermis



3- Beneath the dermis is a subcutaneous (subQ) layer (also called
hypodermis) which attaches the skin to the underlying tissues and

organs.

Components of the Integumentary System

Hair shaft

Free nerve ending

Dermal papillae I iy ! 4 -
. ¥ i | / v o !
Cagpillary loop oY " ' ' - : EPIDERMIS
Sweal pore e - =T =
Sebaceous (oll) gland Papillary region
Meissner corpuscle
(corpuscle of touch)
Arrector pili muscle
Hair follicle [~ DERMIS
Hair root
Eccrine sweat gland
Apocrine sweat gland e Reticular region
Pacinian (lamellated) i
scle

copu Subcutaneous
Sensory nerve layer
iiSS:IG

Blood vessels:

Vein
Artery

(a) Sectional view of skin and subcutaneous layer

Figure 05.01a Tortora - PAP 12/e
Copyright & John Wiley and Sens, Inc. Al rights reserved.



The epidermis has a number of important characteristics:

It contains four major types of cells:

B Keratinocytes (90% of the cells) produce keratin which is a tough
fibrous protein that provides protection

B Melanocytes: which produce the pigment melanin that protects against
damage by ultraviolet radiation

B Langerhans cells: involved in immune responses,

B Merkel cells: which function in the sensation of touch along with the
adjacent tactile discs

Epidermis:

The epidermis contains four major layers (thin skin) or

five major layers (thick skin)
e Stratum basale (deepest layer), where continuous cell division occurs
which produces all the other layers
e Stratum spinosum, 8-10 layers of keratinocytes
e Stratum granulosum.

e Stratum Lucidum.



‘ Functions of the Skin

regulation of body temperature
blood reservoir

protection

cutaneous sensations
excretion and absorption
synthesis of vitamin D
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White Ointment, USP: ! ad sl -

100 g contains 5% of white wax (bleached purified beeswax) and 95%

white petrolatum
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Hydrocarbon bases or Oleaginous bases: dawal) cilé) gudl -1
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1. Hydrocarbon bases or Oleaginous bases
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Olive Qil, USP - from crushed olives- also called sweet oil
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Neomycin is bactericidal for many gram-positive and gram-
negative organisms. It is an amino glycoside antibiotic which
inhibits protein .

Bacitracin is bactericidal for a variety of gram-positive and gram-
negative organisms. It interferes with bacterial cell wall synthesis.
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Examples: Hydrophilic Petrolatum  slall caaall ¢yl 511
anhydrous lanolin (LU Gl s 5 cplall Guaall ¢l Ll a8 s g
) [ele clalalinn b g ditall Jallaall (e AL dpas JANL rand AN () -2-2-
Examples: Lanolin and Cold cream;
B  Characteristics
Not easily removed from skin with water washing,
M USES
1. Asemollient but do not provide the degree of occlusion
2.  Incorporates aqueous solutions into oleaginous bases
selall ateal) doan yall (el e AL

(U.S.P.XII) :stall coaal) Gl a1 a2 ja -1

¢8 sl et
£3 Js Al <
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. Anhydrous Lanolin, USP : (=) ¢l 63U -3
Characteristics: It is insoluble in water but mixes without separation

with about 2x its weight in water. sk %00.25 ks (5 9
reS Y 4saY) ) s s Gl 5 Cliial g

Lanolin, USP - is a semisolid fat like substance obtained from the wool of

sheep

Characteristics: It is a W/O emulsion that contains between 25 to 30%

water. Additional water may be incorporated into lanolin by mixing.
XV oS Y A g gld G an S Al S -4

3. Cold Cream, USP - is a semi solid white W/O emulsion prepared with
cetyl esters wax, white wax, mineral oil, sodium borate, and purified

water.
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B Are oil-in-water emulsions that are capable of being washed from
skin or clothing with water. For this reason, they are frequently

referred to as “water-washable” ointment base.
+Ciliaal gall
W jedae (& oy S 4 -1
Al Jallaall o elally e (Sap-2

plally Adaiall Guud) -- - WATER SOLUBLE BASES- 4

Example:

Polyethylene Glycol Ointment, USP: is a combination of 400 g of
polyethylene glycol 4000 (solid) and 600 g of polyethylene glycol 400 (liquid)
to prepare 1000 g of base.
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| Characteristics :

Water soluble, Water washable, May contain water, Can absorb water

(limited), Non-occlusive, Non-greasy, Lipid-free
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Vaseline , white soft paraffin, white petrolatum
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CREAMS

Pharmaceutical creams are semisolid preparations containing one or more
medicinal agents dissolved or dispersed in either a W/O emulsion or an oil-in-
water emulsion or in another type of water-washable base.

*vanishing creams are oil-in-water emulsions containing large percentages of
water and stearic acid or other oleaginous components. After application of
the cream, the water evaporates, leaving behind a thin residue film of the
stearic acid or other oleaginous component.

e . Many patients and physicians prefer creams to ointments because
they are easier to spread and remove. Pharmaceutical
manufacturers frequently manufacture topical preparations of a
drug in both cream and ointment bases to satisfy the preference of

the patient and physician.

B Creams of the O/W type include:

Foundation creams; hand creams; shaving creams; and vanishing creams.
B®  Creams of W/O type include :

Cold creams; emollient creams

B Many products that are creamy in appearance but do not have an

emulsion-type base are commonly called creams
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. Vanishing cream:

O/w emulsion contains la large % of water and humectants. An excess of
stearic acid in the formula helps to form a thin film when the water

gvaporates.
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"levigating" the powder (reduction of particle size in suspending agent

compatible with the ointment base)
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In preparing  ointment by spatulation, the pharmacist works the

ointment with a stainless steel spatula but if the components _

1. The ointment base is placed on one side of the working surface.

2. The powdered components (previously reduced into fine powders) are

placed on the other side.

3. Then _ is mixed with a portion_ until

uniform.
4. Repeat until all portions of the product and based are combine.

5. The portions of prepared ointment are then combined and thorough

blended by continuous movement of the spatula(video)

ll-Incorporation of Liquidsazil gall 3 sall 4ilall Jallaal) S

An aqueous solution would beladded with'difficulty tothe
oleaginous ointment, except in very small amount. However, water

absorbable hydrophilic ointment bases would be quite suitable for the

absorption and incorporation of the aqueous solution.

In case of hydrophobic base and an aqueous solution is to be added, a

portion of the hydrophobic base is replaced by a hydrophilic base.

(Eiaad) B gl i) B) jguall 48 oy ad) jall judad FUSION METHOD - 2
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Types of Ophthalmic preparations

Mydriatics.
Ophthalmicanesthetics.

Ophthalmicanti-infectives.
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. Ophthalmic anti-inflammatory agents.
. Ophthalmic antihistamines and decongestants.

. Ophthalmic diagnostic agents.
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So what is a barrier cream?

A Dbarrier cream is a topical product used to place a physical
barrier between the skin and contaminants that may irritate the
skin. Some people’s skin frequently undergoes exposure to
mechanical, infective, and environmental stresses, leading to
dermatological problems. People most susceptible are usually
those that come in constant contact with water, soap or other
irritants. Barrier creams are usually recommended to sufferers of
bedsores, people with stomas, athletes that suffer from chafing

and people that already have traumatised skin.
-Barrier Cream uses:

. Basic household duties like bathing the kids, washing
dishes and using household cleaning products can leave
your hands dry, irritated and uncomfortable.

. Wearing certain clothing materials or even your favourite
piece of jewellery can also irritate skin.

. To protect areas around the hair line when you are having
your hair dyed .

. At work, especially if you come in constant contact with
water or other irritants.

. Some things to look out for in a barrier cream are Silicone
and Glycerin. Silicone has proven water repellent

properties slll 3alas L2l 53 and when properly
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formulated, silicone is non-irritating to the skin and has
protective benefits; that’s why it has been used after
trauma, surgery and skin grafting aall a=lito promote

suppleness and freedom of movement.

The key ingredient, Dimethicone is a silicone polymer and is
chemically inert. This means it is one of the safest ingredients to
use as a barrier agent when it comes to skin. Also look out for
Glycerin in the formulation, which provides a moisturising base

to help rehydrate skin and prevent moisture loss.
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Gels are semisolid systems consisting of dispersions of small or large
molecules in an aqueous liquid vehicle rendered jellylike by the
additionof a gelling agent.

Among the gelling agents used are:

1- synthetic macromolecules:

Such as:
e cellulose derivatives, such as Carboxy methylcellulose or
hydroxy propyl methylcellulose; and natural gums, such as

tragacanth.

Carbomers 910, 934, 934P, 940, 941, and 1342.

They are used as gelling agents at concentrations of 0.5% to 2.0% in
water.

Carbomers 940 yields the highest viscosity, between 40,000 and
60,000 centipoises as a 0.5% aqueous dispersion.

GelslIn addition to the gelling agent and water, gels may be
formulated to contain a drug substance, solvents, such as alcohol

and/or propylene glycol; antimicrobial preservatives, such as



methylparaben,and propylparaben or chlorhexidine gluconate; and

stabilizers, such as edetate disodium.

Medicated gels may be prepared for administration

by various routes, including the skin, eye, nose, vagina, and the

rectum.

GELS STRUCTURE

LIQUID PHASE

W e

I
R

),

POLYMERIC CHAINS
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Classificationof Gels

Basis

Tvpe

Examples

Solvent phase

Solid-liquid

Solid-gas

Solid-solid

Hydrogel (water solvent)
Organegel (organic solvent)
Liogel (oily solvent)
Aleogel (aleohol solvent)

Xerogel (air)

Aerogel (air)

Polvmer-gel (polyvmer)

Classification of Polymer Gels

Basis

Tvpe

Examples

Crosslinkage

Covalent

Noncovalent

Chemical gelation:
Covalent crosslinking
Physical Gelation:

- Coulombic interaction
- Hvdrogen bonding

- Coordinate bonding

- Hvdrophobic bonding
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Classificationof Gels

Basis Type Examples
Constituent Surfactant o/w Creams
phases bilavers w/o Creams
Amphiphilic Creams
—Natural gels:
Polymers

Protein gels and
Polvsaccharide gels

= Synthede gels:

Crganic polvmer gels and
mnorgamnic gels

—Hyvbrid gels:

natural and synthetic polyimers
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Gel structures of creams

= o/W creams
= w/0 creams

- Amphiphilic creams

Physical gelation

(noncovalently crosslinked polymer networks)

Via hydrogen bonds

Via Coulombic bonds
Via hydrophobicbonds
Via Van der Waals bonds

O 58 Ll ol (g Al Lm0 685 Laaal (435 )3 (s Jean ¢ Coulombic bonds
Jiie (g3 gaaal) 518 ) ()5 SN Lgnaalty (51 Aun g Lgftin () 65 A 300 Wl ¢ 8305
(s )l k) ) Lol on g8 sl oSy
(sldl ) (2kf Jae (& B3 gaall Aphadll e cliy 3all dae : Hydrophobic bonds
&L aa 50¥ 4l 1), Hyrophobic interaction JSiy sl ledary G Jalail

(Clisis e ¥y iy LI Y Sy jall G
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Hydrophobic Interactions

* Hydrophobic chemicals
don’t form interactions
with water

— non-polar, uncharged

* H-bonds form between
water molecules,
excluding hydrophobic
substances

— hydrophobic
molecules end up
clumped together

Copyright 1699 John Wiley and Sons, Inc. All rights reserved.

Hydrophobic Interaction

CHy00 (0D
(H,0) (1,0) =
B2 G55 gy e B

Metwork of hydrogen bonds

...the nonpolar substance

@ is pushed to a nonpolar

location.

Nonpolar solute

I Nonpolar stationary phase ]
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Properties of Hydrogels

+ Swelling properties influenced by
changes in the environment

— pH, temperature, ionic strength, solvent composition, pressure,
and electrical potential

« Can be biodegracdable, bioerodible, and
bioabsorbable

» Can degrade in controlled fashion

Properties of Hydrogels

Pore Size

Fabrication techniques

Shape and surface/volume ratio

H20 content

Strength

Swelling activation
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carbopol 940 0.20

Water 20
B.

Propylene glycol 2

Methyl paraben Q.S

Propyl paraben Q.S
C.

Triethanolamine 0.2

Soluble lanolin derivative 0.5

Water 77.10

Perfume Q.S
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'] Rectum contains about 2 to 3 ml of mucous, which has a pH of 7.4 and

little buffering capacity.

Splenic
flexure

Ascendin,
c‘c,.c,,g, Descending

colon

Transverse
colon

Duodenojejunal
flexure

Caecum Rectum

Sigmeoid
colon
Appendix

Terminal
ileum Pelvic floor

musculature
Anus
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(=) Transverse (. —3)a)sigmoid a0l 323050 caecumAppendix

L] The rectal tissues are drained by the inferior, middle and superior
haemorrhoidal veins, but only the superior vein connects with the

hepatic-portal system.

Splenic vein
Portal vein ———-—J-—w Inferior
b mesenteric vein
-

Middle colic

lleocolic
veins

Superior
rectal vein
Rectal venous

plexus

Middile rectal
veins

Inferior rectal
veins

Absorption of drugs from the rectum

Medicaments absorbed in the lower part of the rectum are delivered directly

into the systemic circulation, thus avoiding any first-pass metabolism.

However, it has been found that suppositories can settle high enough in the

rectum to allow at least some drug absorption into the superior vein.
Thus keeping the drug in the lower part of the rectum would be advisable.

Insertion of a suppository into the rectum results in a chain of effects leading

to the bioavailability of the drug.
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] Since the volume of rectal fluid is so small, complete dissolution of the
base require extra water.
[ Independent on the base type, dissolved drugs in the suppository will

diffuse out towards the rectal membrane.

1 The process of absorption will be passive diffusion. (Jasll LiaYl)
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If the base is fatty, it has the following additional requirements:

(] Acid value is below 0.2.
[l Saponification value ranges from 200 to 245.
'l lodine value is less than 7.

[l The interval between melting point and solidification point is small.
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¢ Theobroma Oil or cocoa butter is used as a suppository base because,

in large measure, it fulfills (©lab _€)the requirements of an ideal

base.

% Cocoa butter is _, it is yellowish- white, solid,

brittle fat, which smells and tastes like chocolate.
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» At ordinary room temperatures of 15° to 25°C it is a hard, amorphous
solid, but at 30° to 35°C i.e., at body temperature, it melts to,
nonirritating oil.

*» Thus in warm climates, theobroma oil suppositories should be

%+ Cocoa butter has iodine value between 34 and 38.(4.\)

% Its acid value not higher than 4.(Zl)

% Shrinks (i3 )only slightly on solidification; _ is

therefore required.
% Exists in four polymorphic forms with different melting points (18.9,
23.0, 28.0, and 34.5°C).

temperatures below 36 2C in order to minimize the formation of the

)
0’0

unstable low melting point forms.
+* The change (reduction) in melting point caused by addition of certain
drugs such as volatile oils, phenol or chloral hydrate to cocoa butter

suppositories. The solution is to raise the melting point back to the

Aga ol llaay 138y JSISH 305 Hleaail dnj (il ) (g5 )sal) algall (any
Olgaty) da )yl Aad),

increased by adding Sliffactants stich as cholesterol 2%, emulsifying

the addition of surfactants may lead to a drug- base interaction or
affect the release of drug from suppository.
+*¢ Theobroma oil is prone to oxidation (due to high iodine value); this can

be partly overcome by storage in a cool, dark place.
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*¢ Theobroma oil may vary in consistency, odor, and color depending on

its source like other natural products.

% The low melting point of theobroma oil may pose storage problems in

hot climates.
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A. Glycerinated gelatin
B. Polyethylene glycol (PEG) polymers.

C. Glycerinated Gelatin is a useful suppository base, particularly for

_, where the prolonged localized action is usually

desired.

D. Glycerinated gelatin suppositories are translucent, (4lsi o)

tend to dissolve or disperse slowly in mucous secretions to provide

prolonged release of active ingredients.
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It is suitable for use with a wide range of medicaments including

alkaloids, boric acid, and zinc oxide.

Suppositories made with glycerinated gelatin must be kept in well-
closed containers in a cool place since they will absorb and dissolve in
atmospheric moisture.

Suppositories may have a dehydrating effect and be irritating to the
tissues upon insertion. The water present in the formula of

suppositories minimizes this action and the suppositories may be

moistened (ki) with water prior to insertion to reduce the tendency

of the base to draw water from mucous.

have a preservative added, such as methylparaben or propylparaben,

or a suitable combination of the two.

be dipped in water just before use.

- Polyethylene Glycol Polymers

They are chemically stable, nonirritating, miscible with water and
mucous secretions, and can be formulated, either by molding or

compression, in a wide range of hardness and melting point.



3. Like glycerinated gelatin, they do not melt at body temperature, but

dissolve to provide a more prolonged release than theobroma oil.
DS aae pad aats QX ST G ) )l jeaall Gpaealal) e Gball 400

S By (e
Crde Plaily 35ld o Jpeaall diline Lja il gie phinl Juady

4. Certain polyethylene glycol polymers may be used singly as suppository
bases but, more commonly, formulas call for compounds of two or
more molecular weights mixed in various proportions as needed to
yield a finished product of satisfactory hardness and dissolution time.

5. PEGs having average molecular weights of 200, 400 and 600 are clear,
colorless liquids.

6. Those having molecular weights of greater than 1000 are wax-like,
white solids with hardness increasing with an increase in the molecular
weight.

7. Since the water miscible suppositories dissolve in body fluids and need
not be formulated to melt at body temperature, they can be

formulated with much higher melting points.

0o

. This property permits a slower release of medicaments from the base,
safe storage at room temperature without need for refrigeration, and

ease and slow insertion.

©

To prevent irritation of the mucous membranes after insertion of PEGs
suppositories, they should contain at least 20% of water or dipped in

water just prior to use.
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A< nddl wlelsdi3. Miscellaneous Bases

'] Chemical or physical Mixtures of oleaginous and water soluble or water
miscible materials.

[l Emulsions, generally of w/o type (i.e. mixing of cocoa butter with
emulsifying agents).

{1 Polyoxyl 40 stearate is a mixture of the mono-stearate and di-stearate
esters of mixed poly-oxyethylene diols and the free glycols.

L] Soap may be used as a base (i.e. Glycerin suppositories, USP, with soap

as the base).
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Synthetic Tri-glycerides (hard fat)

U The newer synthetic tri-glycerides consist of esterified, hydrogenated
or fractionated vegetable oils.
U Their advantages over cocoa butter are:

1- Do not exhibit polymorphism.

2- Contain mainly saturated acids (lodine number <3), while cocoa butter
contains considerable amount of the unsaturated fatty acids (lodine number

34-38).

The melting range of the synthetic bases is usually about 32C higher

than that of cocoa butter
4- The acid content is lower (mostly <0.5)

5- hard fat is a mixture of mono, di and tri-glycerides of saturated fatty acids

(Cip to Cyig). The hydroxyl value of a base is determined by the proportions of

mono and di-glycerides contained in it.

A higher hydroxyl value indicates that the base can absorb water more readily

and less suitable to easily hydrolyzed drugs.

The solidification temperatures of hard fats are unaffected by overheating.
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7- There is only a small temperature difference between melting and

solidification, thus the sedimentation of suspended drugs is minimized.

8- Mold lubrication is unnecessary since these bases show marked

contraction on cooling.

9- The water absorbing capacity of hard fats can be improved (to about

25% or 30% w/w) by inclusion of glyceryl monostearate.

b s o) oy o & lguad) IS 1
If the base is fatty, it has the following additional requirements:

[] Acid value is below 0.2.
[l Saponification value ranges from 200 to 245.
'l lodine value is less than 7.

'l The interval between melting point and solidification point is small.
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