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The First Lecture
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The Ear Drops
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A. Sodium Bicarbonate Ear Drop:

Sodium Bicarbonate 25¢g
Glycerol 15 ml
Purified Water Q.S 50ml
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Method of preparation:

1-Dissolve the Sodium Bicarbonate in about 30 ml of Purified Water.

2- Add the Glycerol with mixing and string well.
3- Complete the volume with Sufficient Purified Water.
Action and use:

For the softening and removal of earwax.

B. Gentamicin sulphate 0.1% otic solution:

Gentamicin sulphate 100mg
Glycerol 30ml
Purified Water Q.S 100ml

Method of preparation:

1- Dissolve Gentamicin sulphate in about 50ml of Purified Water and mix well.

2- Add quantity sufficient of glycerol to the previous solution and mix well.

3- Complete the volume with Sufficient Purified Water.

Use of preparation:

Antibiotic for treatment of local infections of ear.
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C. Lidocaine Hydrochloride 0.5% otic solution:

Lidocaine Hydrochloride 500mg
Glycerol 50ml
Propylene glycol to 100ml

Method of preparation:

1-Add Lidocaine Hydrochloride to glycerol and mix well.
2- Complete the volume by adding quantity sufficient of Propylene glycol and mix well.

Use of preparation:

Local anaesthetic.

D. Ephedrine nasal drop:

Ephedrine Hydrochloride 0.5g
Chlorbutol 0.5g
Sodium chloride 0.5g
Water to 100ml

Note: Chlorbutol is a volatile substance that dissolves very slowly in the cold water.

Method of preparation:

1- Select a conical flask with a suitable stopper.
2- Heat about 60ml water to 60°c into the conical flask.

3- Add Chlorbutol to the hot water and close the flask by a stopper and shake well until it

dissolves.
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4- Cool the solution at room temperature« then add and dissolve the other ingredients.
5- Complete the volume with water.

Note: the solution is to be used in the nasal cavity in contact with mucous membranes and

should be clarified by making filtration before complete the volume.
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The Second Lecture
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The Eye Drops
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Buffer name Composition Ph range

Borate buffer Boric acid /Borax 6.8-9.1

Phosphate buffer Sodium acid phosphate / | 4.5- 8.5
sodium phosphate

Citrate buffer Citric acid /sodium citrate | 2.5-6.5
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The Eye Drops

The third Lecture
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The Parenteral products
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The Parenteral products

Definition:
Parenteral products are sterile pharmaceutical dosage forms administrated or infused into

vessels¢ tissues or tissues spaces.

Parenteral products are generally classified into small or large volume parenteral fluids.
[J[JSmall volume parenteral can be packed as single dose ampoules or pre- filled syringes.
[J[0Large volume parenteral includes infusion fluids¢ total parenteral nutrition TPN« dialysis
fluids and irrigation solutions.

Parenteral route is used:
[J[0To get a faster drug action

[J[0In cases where the drug cannot be given orally

[J[JTo provide therapy to unconscious patients.

[J[JTo obtain a rapid treatment of dehydration and electrolyte imbalance.
[J[JTo deliver the medicine to a target site.

[J[0To obtain a local effect.

Routes of administration for parenteral products
([0 Intravenous injection or infusion

[J[JSubcutaneous injection
[J[JIntramuscular injection
[J[JIntradermal injection
[J[0Intra- arterial injection
[J[JIntra- cardiac injection
[J[Intra- spinal injection
[J[JIntra- articular injection

Formulation of parenteral products:

1- Water for injection WFI: must be free pyrogens and has high chemical purity.
The BP 2001 considers that WFI can only be prepared by distillation.

2- Antimicrobial agents: for multiple dose vials. Example: benzyl alcohol« chlorocresol¢
phenol and thimerosal such as methyl paraben« propyl paraben.




1- Antioxidants agents: such as bisulfite and metabisulfite ¢ in case if the active
ingredient could be degraded by oxidation. Chelating agent such as EDTA or citric acid
can also be used.

4- Buffers: the optimal ph of parenteral preparations is 7.4. such pH value may not be suitable
for the stability of many drug substances.

And the injection is formed with different pH . Buffers are added in a way that allows the
body fluids to adjust the PH of the product after injection. Buffers used in Parenteral products
includes:

Acetate ¢« citrate and phosphate buffers.

5- Tonicity adjustment substances: injections should be isotonic and should have the same
osmotic pressure as blood plasma in order to maintain the membrane of red cells unaltered.
Water — based hypotonic solutions are rendered isotonic by adding sodium chloride¢ glucoses
and sometimes mannitol.

Sodium chloride is more compatible with most drugs and used as a tonicity —adjusting agent
more than the other two substances.

Parenteral solutions are made isotonic with 0.9% sodium chloride solution.

The amount of solute (adjusting substance) or the required dilution to achieve isotonicity can
be calculated based on the freezing point depression.

The freezing point depression of blood« plasma and tears is -0.52 oc ¢« that means each solution
has a freezing point depression equals -0.52 oc has the same osmotic pressure as body fluids.
Hypotonic solutions have a lower freezing point depression needs to add a

solute to decrease a freezing point depression to -0.52 oc

We can calculate the amount of adjusting substance which be added

to hypotonic solution by using lumiere - Chyvrutieh equation: :

W = At- 4f1
472

W is the concentration of the adjusting substance /100 ml of distilled
deionized water (%ow/v) .

At = the freezing point depression of both blood serum and tears.

Its equal = |- 0.52 | — 0.52°C .

Af1 = the freezing point depression of the unadjusted hypotonic solution.

Af2 = the freezing point depression of a 1% w/v concentration of the adjusting
substance.




Note: A4f2 =-0.58 in sodium chloride solution 1% w/v concentration.

Adrenaline L.V injection:

Adrenaline 0.1g
Sodium metabisulfite 0.05¢g
Sodium chloride q.s
IN Hydrochloric acid q.s

Water for injection (WFI) tomake  100ml

Method of preparation:
1-Calculate the quantities of Sodium chloride required to make the injection

isotonic¢ based on the depression of freezing point caused by the solution

components adrenaline hydrochloride and Sodium metabisulfite by applying the

values of freezing point depression for the substances.

(1[0 The freezing point of depression of a 1%w/v solution of Adrenaline hydrochloride is
0.17¢O

[J[0The freezing point of depression of a 1%w/v solution of Sodium metabisulfite is 0.39cO
(1[0 The freezing point of depression of a 1%w/v solution of Sodium chloride is 0.58cO

2- Dissolve Sodium chloride in 90ml of WIF (Water for injection) in a conical flask« add
Sodium metabisulfite.

3- Add the required amount of Hydrochloric acid 1N to make the pH of the solution between
3.5 4.

4- Dissolve Adrenaline in the resulting solution and make sure that the active ingredient
dissolves completely.

5- Check the pH of the final solution which should be in the range between 3.5-4. Use the pH
meter.

Action and use:
Adrenaline is a sympathomimetic agent: it is potent stimulate of both o and 3 adrenergic

receptors.
Adrenaline is used as relief of bronchial spasm« acute allergy for cardiovascular resuscitation
as well as anaphylactic shock.




LidocaineHCI1 2%

Parenteral (Vials)

The formula :

Quantity (g) in Acting
Items Materials 100 ml of the
injection liquid
local anesthetic
1 LidocaineHCl 2.000 drug (IM)
antiarrhythmic
drug (IV)
Buffering agent¢
2 NaH,PO, 0.400
Sequestering agent
3 NaOH IN Drops (25) pH adjusting agent
4 Benzyl alcohol 0.500 Preservative
Making the liquid
5 NaCl QS an isotonic
solution
6 WFI Q¢S to 100 ml Solvent

The preparation :

1. According to the USP 30 the parenteral activity and stability pH = 5— 7 so we need to add
a buffer agent (NaH2PO4) & adjusting agent (NaOH 1N =25 drops) to reach that range .

So the buffer solution is NaH2PO4 + NaOHIN .




2. we must calculate the NaCl quantity to make the liquid an iso-tonic solution by applying
lumiere - Chyvrutieh equation :

W = At- Af1
472

Item 1:1% — FPD =0.12 °C « 2% — FPD = 0.24 °C

Item 2 : 1% — FPD = 0.20 °C ¢« 0.4% — FPD =0.08 °C

Item 4 :1% — FPD = 0.10 °C ¢« 0.5% — FPD = 0.05 °C
At=0.52°C « A1 =0.37°C <« A2 =0.58 °C — NaCl = 0.258g/100g

- first we must measure the volume of the WFI weight by a suitable beaker .

- in the same beaker weigh 50 g of WFI then dissolve in it the items (1-2-5)

- then put the beaker in a warm water bath (65°C) and dissolve the init item 4 (needs heat
to be dissolve) .

- add a drops of NaOH 1N (25 drops) and measure the pH ¢it shouldbe 5 — 7.

- then complete the volume into 100 ml by WFI and measure the pH again .

- sterilize the liquid by the filtering way then by the Autoclave .




Thiamine HCI (Vit.B1) 2.5 %

Parenteral (Ampoules)

The formula :

Items Material Quantity (g) in Acting
100 ml of water
1 Vita.BI 2.500 neri//:: ri?llgat:l)lrn:l;fo
(Thiamine HCI) ' , v
diseases
pH adjusting agent =
acidifying agent ¢ plus
it prevents the
ft ti f colored
2 Citric acid 0.025 ormation of cofore N
complex between Na
+ propyl gallate«
antioxidant by its
sequestering capacity
3 Chlorobutanol 0.500 Preservative
Making the liqui
4 NaCl Q.S aking the liquid an
iso-tonic solution
5 WFI Q.S to 100 ml solvent
6 Hydroquinone 0.010 Antioxidant
Antioxidant —
7 Propel gallate 0.0500 HHOI a%l
preservative




The preparation :

1-According to the USP 30 the parenteral's activity and stabilitypH= 2.5— 4.5 so we need to
add a pH adjusting agent (Citric acid) to reach that range (Vita. B1 is very sensitive to the
powerful acids like HCI) .

2- we must calculate the NaCl's quantity to make the hypotonic liquid an isotonic solution by
applying lumiere - Chyvrutiehequation :

NaCl q % = Az- Al

A2

Item1: 1% — FPD =0.14 °C « 2.5% — FPD = 0.35 °C

Item2: 1% — FPD = 0.10 °C ¢ 0.025% — FPD = 0.0025 °C

Item 3 : 1% — FPD = 0.14 °C < 0.5% — FPD = 0.07 °C

At=0.52°C « A1 =0.4225°C « A2 =0.58 °C — NaCl = 0.168g/100g

first we must measure the volume of the WFI weight by a suitable beaker .

in the same beaker weigh 50 g of WFI then dissolve in it the items (1-2-3-4-6-7)
by heat on a water bath (50°C be causel in heat sensitive) if necessary because 7 is
slightly soluble in water 1g needs 286ml of water at 25°C then cool to room temperature

measure the pH it should be 2.5— 4.5 .
then complete the volume into 100 ml and measure the pH again .
sterile the liquid by a 0.2um filter .

Note: we should be careful when we chose the antioxidant materials in this parenteral ¢ so we
must avoid using S compounds Like Na sulfite (Na,SO;) or that's will sabotage Vita.B1 and
forming 2-methyl amino pyrimidine 5- methyl sulfonic .




The fourth Lecture
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Emulsions




Definition:
An emulsion is a mixture of two liquids that would not normally mix (oil&water).
It can defined as a dispersion system in which the dispersed phase consists of tiny globules of
one liquid distributed throughout another liquid which called
continuous phase in another way the dispersed phase in suspensions consists of
solid parts is not soluble in the continuous phase.

As suspensions emulsions is systems instable< when the globules of the dispersed phase is
very small the emulsion is more stable« the globules of the dispersed phase are usually in the
range of 0.1 -100 um.

Stable emulsion can be formed from two immiscible liquids when we use an
emulsifier.

Pharmaceutical applications of emulsions:

1- For oral¢ topical and rectal administration of oils and oil- soluble medicines.
2- To allow the combination of oil- and water- soluble drugs in one formulation.
3- To enhance the taste of oily substances given orally.

4- To enhance absorption of oil- soluble substances through the intestinal barrier«
e.g. griseofulvin.

5- For intramuscular administration of some water- soluble vaccines allowing slow
release and leading to more efficient and prolonged immunity.

6- For parenteral nutrition.

Emulsion types:

1- Oil-in-water emulsions (o/w)

2- Water-in-oil emulsions (w/0)

3- Multiple emulsions (w/0/w): often used for retarded action systems.

Emulsions given orally or by the intravenous route must be o/w« while for

intramuscular administration can be o/w or w/o




Usually the Emulsion types depend on the quantity of these two phases
(generally the biggest one is the dispersant phase) but in some cases of O/W types the oily
phase (the dispersed phase) could reach the parentage of 74% of the form before the

happening of the type inversion accident (type Inversion = becomes W/O)

And in the W/O type the aqueous phase (the dispersed phase) could reach the
parentage of 40% of the form before the happening of the type inversion accident
(type Inversion = becomes O/W)« so emulsions O/W are more physical stable form than W/O
forms.

So practically the emulsion types depend on the HLLB degree
(Hydrophilic Lipophilic Balance expresses by a number if the surfactant
Hydrophilic or Lipophilic so if the value of HLB is higher that means the
surfactant is more hydrophilic.

The surfactant HLB degree depends on the hydrophilic & lipophilic groups of the
surfactants.

So if the surfactant's HLB was > 7 so it will produce O/W type.
And if the surfactant's HLB was < 7 so it will produce W/O type.

Emulsifying agents:

Emulsifying agents are necessary to stabilize emulsions.

They reduce the interfacial tension and make a film layer which prevents the
coalescence of globules of the disperse phase.

If the emulsifying agent is hydrophilic¢ an o/w emulsion is used.

The classification of the surfactants:

A. the anionic surfactants:
- R-COOH (carboxyl groups):
1. the alkaline soaps : (O/W type ) Na ¢ K oleate (have one fatty acid's chain)




2. the mineral soaps : (W/O type) Mg « Ca oleate (two fatty acid's chains).

3. the organic soaps : (O/W type) Triethanolamine stearate .

-sulfate groups: (O/W type) : SLS (Na lauryl sulfate = Na mono dodedecyl sulfate
its HLB~=40).it has an antiseptic effect (antibacterial ¢« antifungal)

B. the cationic surfactants : quarternary ammonium groups (O/W type ) & they have an
antiseptic (antibacterial & antifungal) activity :

1. Cetrimide (Cetavlon) .

2. Benzalkonium CI .

3. Dequalinium CI .

C. the amphoteric surfactants :they have the both acidic & basic groups ¢ so their
behavior as an anionic or a cationic depends on the media's pH .so in the acidic
media they become cationic and the alkaline media they become ionic such as the
Phospholipids ¢« Lecithin of egg =W/O type .

D. the non- ionic surfactants : the most common used because they are compatible with the
other types of the surfactants — form ingredients such as APIs and the most safe to human
body so they are more

Appropriate for the topical or inner - oral forms (internal forms) :

1. glycol esters with fatty acids (W/O type) like : propylene glycol stearate .

2. glycerol esters with fatty acids (W/O type) like : Cutina GMS (glycerol
monostearate).

3.Sorbitan esters with fatty acids : they are called Span 85-65-80-60-40 gives emulsions
type (W/O) « except Span 20 gives emulsions type (O/W).

but the exchanging of P.E.G with—OH groups of the previous products will

produce hydrophilic compounds called polysorbates = (Polyoxyethylene
Sorbitan Fatty Acid Esters) Tween 20—80 : gives emulsions type (O/W).

E. a natural surfactants :
Acacia + gelatin (amphoteric)+ tragacanth are O/W type .

Note : the emulsification will be much easer if it done by heat




(60—70°C)because heat will decrease the surface tension between the two hot
phases & making their drops more able to mix
Heating melts the solid oily waxes making them a liquids that are able to be
mixed with water to form creams in coolness. But not for a long time of
heating (=5minutes)or that will cause the form separation (Cremage) .

Note : cationic surfactants are more toxic than anionic and nonionic so we

can use them as antiseptics for local forms.

Determination of the emulsions type :
1. the dilution with water :

The type O/W acts as it was a water so the addition of water drops to it will form a
uniformity mixture¢ but in case of W/O it will not be mixed with water easily.
2. the coloring :
The color of Sudan red III is lipophilic so it will color the type of W/O when we
mix them together = it colors the oily dispersant phase.

The color of methylene blue (antiseptic) is hydrophilic so it will color the type of
O/W when we mix them together it colors the aqueous dispersant phase.
3. the electricity transfer :
The water can transfer the electricity but oil isn't so¢ so only the type of O/W will

transfer the electricity.

Notes about Formulation of Emulsions:

1-We have to use Antioxidants to protect oils from degradation by oxidation;
antioxidants will add to the oily phase.

2- We have to use Preservatives agents because emulsions contain water which dissolved in
the aqueous phase.

3- Viscosity played a big role in the stability of emulsions; the emulsion is more

stable when the viscosity is high.




Preparation of Emulsion by dry gum method

Emulsion of Paraffin oil:

Paraffin oil 12ml
Acacia Q.S
Preservative agent Q.S

Purified water to make Q.S to 30ml
Preparation of primary emulsion:

Before we start to prepare the primary emulsion we have to know the quantities of oil« gums¢
and water which we used it to prepare the emulsion.

The rate is :(3 oil- 2 water- 1 gum)¢ the quantities are:
(12ml oil- 8ml water- 4g gum)
1- In a dry mortar put all the quantity of oil (12ml)

2- Then add the quantity of gum and disperse the gum with oil immediately with gentle
grinding.

3- Add all the water (8ml) to mixture of oil and gum¢ and grinding the mixture very well« we
still stirring very well until the primary emulsion is formed which has to be thick and viscose.

4- Continue grind the primary emulsion after formed it about 5 minutes.
Preparation of final emulsion:

1- Gradually add to the primary emulsion small quantity of water¢« ensuring mix very well
before new adding to get 30ml of emulsion.




Preparation of Emulsion by wet gum method

Emulsion of Paraffin oil:

Paraftin oil 12ml

Acacia Q.S
Preservative agent Q.S

Purified water to make Q.S to 30ml

Preparation of primary emulsion:

To prepare the primary emulsion by wet gum method¢« we use the same quantities of oil¢
water< and gum which we used it by dry gum method which are (3 oil- 2 water- 1 gum).

1-prepare a homogenous mucilage by using the known rate of gum and water (4¢g
of gum and 8ml of water) in a mortar.

2-Gradually add the oil with contentious grinding in small portions (about 1ml in each
addition)« we don’t add the next addition before emulsification the previous addition.

Sometimes before adding all the quantity of oil the viscosity of primary emulsion may
be high¢ in this case we add few drops of water and stir well to reduce the viscosity then
continue adding the oil.

3- Add the remaining quantity of water to the primary emulsion gradually with continues
stirring to get the final volume of emulsion.
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EXAMPLES OF ORAL EMULSIONS

Mineral Oil Emulsion

Mineral oil emulsion¢ or liquid petrolatum emulsion« is an o/w emulsion prepared from the
following formula:

Mineral oil 500 mL
Acacia (finely powdered) 125 g
Syrup 100 mL
Vanillin 40 mg
Alcohol 60 mL
Purified water¢ to make 1000 mL

Method of prepration:

A) Dry gum method:

1- It is prepared by the dry gum method (4:2:1)«mixing the oil with the acacia¢ the wanted
quantities in this method are (500ml of oil¢ 250ml of water¢< 125g of Acacia).

2- Measure the Mineral oil in a dry cylinder.

3- Measure 250 mL of the water of to prepare the primary emulsion.

4- Weigh acacia gum and add it to the mineral oil on mortar and mix lightly.

5- Immediately add all the quantity of water (250ml)¢ stir continuously until the mixture
thickens and the primary emulsion forms.

The mixture thickening« becoming white and produce a clicking sound.

6- Continue mixing for 2-3 minutes to produce white stable emulsion.

7- Add small volumes of vehicle(water) gradually¢« don’t add new quantity before well mix
occurred.

8- Add simple syrup gradually and mix well.

9- Dissolve the Vanillin in alcohol and add it gradually with stirring.

10-Transfer to a cylinder and complete to final volume with water.




B) Wet gum method:

1- Add 250ml of water to acacia gum in a mortar and mix well until the gum is dissolved
to make a mucilage.

2- Add mineral oil to the previous mucilage in small portions¢ triturating the mixture after
each addition until a thick primary emulsion is obtained.

3- Stabilize the primary emulsionby mixing it for several minutes.

4- Add the simple syrup and mix well.

5- Dissolve the Vanillin in alcohol and add it the previous mixture.

6- Transfer to a cylinder and complete to final volume with water.
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Preparation of emulsion by using synthetic emulsifying agents

Preparation of emulsion by using Tween and Span:

Liquid Paraffin 12ml
Emulsifying agent S¢g
(Span80 and Tween 80)

Purified water  to make 30ml
Method of preparation:

Before preparation of the emulsion< we must know the suitable HLB (Hydrophilic-Lipophilic
Balance) to prepare a perfect emulsion for Liquid Paraffin¢ in another way we have to
calculate the quantities required of Span80 and Tween 80« to get the required HLB value
(10.5).

It is possible to calculate the quantities required of Span80 and Tween 80¢ after knowing HLB
for each Emulsifying agent by applying the following formula:

HLB= HLBl.Wl+ HLBg.Wz

W+W,
HLB; is the HLB value for Span (4.3 for Span80).
W, is the weight of Span80.
HLB, is the HLB value for Tween (15for Tween80).

W, is the weight of Tween80.

1- Weigh Span80 and dissolve it in Paraffin oil with heating the mixture on water bath to 75°c by using a
thermometer to ensure that the required temperature is obtained.
2- Weigh Tween80 and dissolve it in water and heat the solution to 75° on water bath.




3- Gradually add the oily phase to the aqueous phase with continuous stirring after each addition.
4- Keep on stirring after adding all the oily phase until coolness.

Use: an emulsion base.




The seventh Lecture

Preparation of Emulsion semisolid Type O/W

Cold cream type O/W:
Items Materials Quantity (g) Acting
1 Mineral oil 20g Skin emollient
anti-dehydration
Barrier protection
former
2 Beeswax 10g Skin emollient-
stiffening wax
3 Lanolin 3g skin penetration
4 Span 80 2g Non-ionic surfactant
W/O
5 Tween 80 Sg Non-ionic Surfactant
(0/W)
6 Propyl paraben 0.05¢g Preservative agent
7 Fragrance 0.05¢ White musk oily
perfume
8 Water to make 100 ml Aqueous phase

Method of preparation:

1- Weigh every substance alone.

2- In a suitable tile melt Beeswax« Lanolin¢< and addFragrance¢ span 80 and mineral oil and
heat on water bath at 70°c ( the oily phase).

3- In a beaker dissolve Preservative agent and tween 80 in about 50ml of water and heat to
70°c ( the aqueous phase).

4- Add the oily phase to the aqueous phase gradually with fast and continuous stirring.

5- Keep the emulsion on the water bath for 5 minutes¢ and then remove the final mixture from
the water bath with continuous stirring until coolness
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Preparation of emulsion type w/o

Calamine lotion:

Calamine 2.5¢
Wool fat 0.5g
Oleic Acid 0.25ml
Arachis oil 25ml
Calcium Hydroxide solution to 50ml

Method of preparation:

1- Put the Wool fat¢« Oleic Acid and Arachis oil together on a water path until all melt.

2- Weigh the Calamine and grind it.

3- Add the Calamine to the previous mixture with grinding until perfect homogenization.

4- Transfer the product to a suitable container such as a bottle< add the solution of Calcium
Hydroxide and shake well until the emulsion is formed.

Formulation notes:

The emulsifying agent is the soap Calcium oleate produced from a reaction between Calcium
Hydroxide and Oleic Acid.

Action and use: for the treatment of Eczema¢ sunburn¢ baby rash.
Label: Shake well before use¢« and for external use only.
Shelf life and storage: Store in a cool¢ dry place.

The product does not contain a preservative agent¢ so a shelflife of 2-3 weeks is applicable.




Preparation of emulsion type o/w

Calamine lotion:

Calamine 2.5¢
Wool fat 0.5g
Stearic Acid 0.5g
Sesame oil 15ml
Potassium Hydroxide solution 10ml
Method of preparation:

1- Put the Wool fat¢ Stearic Acid and Sesame oil together on a water path until all melt.
2- Weigh the Calamine and grind it.
3- Add the Calamine to the previous mixture with grinding until perfect homogenization.

4- Transfer the product to a suitable container such as a bottle« add the solution of Potassium
Hydroxide and shake well until the emulsion is formed.

Formulation notes:

The emulsifying agent is the soap Potassium stearate produced from a reaction between
Potassium Hydroxide and Stearic Acid.

Action and use: for the treatment of Eczema¢ sunburn¢ baby rash.
Label: Shake well before use« for external use only.
Shelf life and storage: Store in a cool¢ dry place.

The product does not contain a preservative agent¢ so a shelflife of 2-3 weeks is applicable.




Preparation of semisolid soap Emulsion Type O/W

Stearic Acid 4.5¢
Cetyl Alcohol g
Triethanolamine 0.5g
Glycerin 1.25¢g
Purified water to make 25ml
Method of Preparation:

1- Weigh every substance alone.

2- In a suitable tile melt the Stearic Acid and Cetyl Alcohol on a water bath and heat the
melting mixture to 75°c.

3- In another way dissolve Triethanolamine in water and add Glycerin¢ heat the aqueous phase
to 75°.

4- Add the hot aqueous phase gradually to the oily phase which is on the water bath with
continuous stirring.

5- After adding all the aqueous phase¢« remove the mixture away of the water bath and
continue stirring until coolness.

Formulation notes:

During the preparation of Emolument base the Emulsifying agent is formed by saponification
reaction between Stearic Acid and Triethanolamine getting Triethanolamine stearate

(amino Soap) which gives Emulsions with type o/w.
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Suspensions

Definition:

A suspension is a disperse system that contains solid substance« which is ultra fine powder
(the disperse phase):« is distributed its particles with homogeneous form into the continuous
phase¢ which is liquid and aqua in the most of pharmaceutical suspensions.

Some of suspensions may be taken by oral route« and some of suspensions prepared for
external uses¢ and some of injection preparations are suspensions.

Some of preparations which are very fine powder convert to suspension after adding suitable
liquid excipient.

Pharmaceutical applications of suspensions:

1- For drugs with low solubility.

2- For people having difficulties in swallowing solid dosage forms like children.

3- For medicines with unpleasant tastes in their soluble forms.

Ex: Chloramphenicol soluble with unpleasant taste but Chloramphenicol palmitate (insoluble)
but has pleasant taste.

4- Faster absorption compared to solid dosage forms.

Note: many of drugs are practically insoluble in water (according to Bp 2007)so it's so
difficult to prepare an aqueous solution as syrup of them even if we use co-solvent like P.G —
glycerin or solubilizer non ionic surfactant like Tween 80- Cremophor RH40 of HLB 15-18 so
it's much easier if we prepare an aqueous suspensions for the water insoluble drugs like
Azithromycin — Ibuprofen — Clarithromycin.

The properties of suspensions:
1- The solid parts of the disperse phase has to be very fine powder after gentle shaking the
dispersible materials stays suspended long enough for dose to be accuracy.




2- The continuous phase must have suitable viscosity¢« which increase when the particles of
the disperse phase are more fine« and we can increase the viscosity by adding substances that
increasing the viscosity of the continuous phase which called the suspending agents.

Principles of suspensions formulation:
1- Controlled particle size (fine and homogenous powder is obtained by grinding in a
mortar).
2- Use of a suspending agent:
a) Natural polysaccharides such as tragacanth¢ acacia¢ and starch.
b) Semi-synthetic polysaccharides such as MC<«CMCNa<and HPMC .
c) Clays such as bentonite which is hydrate Al silicate« veegum which is Al and Mg
silicate.
d) Synthetic agents such as carbomer and polyvinyl lalcohol
3- Use of wetting agents( acacia and tragacanth¢ polysorbate and sorbitant esters¢ ethanol¢
glycerol and glycols for internal preparations¢ sodium lauryl sulphate for external
preparations).

Labeling of suspensions:

“Shake well before use” is the most important label on a suspension bottele. Shaking is
essential to re-disperse any sediment which may have been formed during storage and prevent
any correct dose.

features desired in a pharmaceutical suspension :

1. The suspension should sediment slowly after preparing it by the addition of suspenders =
stabilizers and be ready to re-disperse easily quickly after sedimentation when we gently shake
the suspension bottle to provide the suitable uniform homogenize dose every signal time.

2. The suspension form should remain in the case of the Suspensoid (the suspension longest
physical stable case without shaking) for a long time as possible after preparing it.

3. The suspension should flow easily from the bottle & be ready to use.

4. We can prevent the formation of the cake compact by using anti caking such as Talc¢
Aerosil 200« Mg silicate.

The suspensions preparation :
In some cases the solid disperse phase is hydrophilic so it will disperse easily in the dispersant
phase (water) like Mg(OH)2+Ca(OH)2 in water ¢« but in many cases the solids are




hydrophobic & they will disperse hardly in the aqueous dispersant phase & they will tend to
massing or buoying (floating) on the liquid surface .So here we must wetting the solids to
make them more dispersability « usually Glycerin (10—30%v/v) or Alcohol (Ethanol 96%) or
Propylene glycol also it dissolves oily flavones .

they act as a dispersing agents ¢ so those agents in cooperation with emulsifier O/W (such as
Tween 20—80¢ Cremophor .

So practically we prepare the powders of ingredients which contains (APIs)« then we wet
powder with the wetting agents + suspending agent to form a paste then we add gradually with
a good mixing the continuum dispersant aqueous liquid phase (which carries the colorants &
flavors & preservatives)¢« then we continue mixing in the mortar till the complete
homogenization.




Acyclovir 200 mg/SmL oral suspension

This formula is for 100 mL of form¢« According to the BP2007 pH = 4—7:

) Quantity .
Items Materials o/100mL Acting
. Herpes simplex
1 Acyclovir 4 o
antiviral
2 Methylparaben | 0.5 Preservative
3 Propylparaben | 0.1 Preservative
. : Suspending —
Microcrystalline o1
4 : 2 stabilizer —
cellulose (Avicel ) .
thickener
5 CMC Na 0.6
6 Glycerin 30 Wetting agent
Wetting Diluent
7 Sorbitol 70% sol | 30 =23mL sweetener-
humectant
8 banana oily DROPS Flavour
flavor
9 Talc 0.3 Anti-caking
10 P.D. water Q.S.to 100 mL | Diluent media

The preparation:
1. In a suitable beaker measure the volume of 100 mL of the P.D water.

2. 1in a baker add 40 ml of water and heat on a water bath till 90-100°C and dissolve (2-3) by a
fast mixing (solution 1).

3. In a mortar put Acyclovir and grind well¢ then mix it with Talc.
4. Add Glycerin <Sorbitol 70% sol to the producer mixture with stirring well.
5. Add solutionl and banana oily flavor to the previous mixture with stirring well.

6. Add Microcrystalline cellulose (Avicel )« CMC Na with very fast mixing to produce the
suspension.

7. AdjustpH = 4-7 if needed by Citric acid or Na Citrate.

8. Complete the volume if needed with water to 100mL and mix well.
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Al(OH); 1.8g+ Mg(OH),1.6g/10mL antacid oral suspension

This formula is for 100 mL of form¢« According to the BP2007 pH = 7.5:

Items Materials ;2/111318?1?1: Acting
1 AI(OH); 18 Antacid
Mg(OH), 16 Antacid

Suspending —

3 Xanthan gum 0.14 stabilizer —
thickener

4 Methylparaben | 0.05 Preservative
Wetting Diluent

5 Sorbitol 70% sol | 15=11.5mL sweetener-
humectant

6 fruit oily flavor | DROPS Flavour

7 Talc 1 Anti-caking

8 P.D. water Q.S.to 100 mL | Diluent media

The preparation:

1. In a baker add 70 ml of water and heat on a water bath till 90-100°C and dissolveXanthan
gum¢« Methylparaben by a fast mixing (suspensionl)

2.In a mortar put AI(OH);. Mg(OH),mix and grind well¢ then mix well with Talc.

3. Add Sorbitol 70% sol¢ fruit oily flavor to the producer mixture with stirring well.

4. Add suspensionl to the previous mixture with very fast mixing to produce the final
suspension.

5. Adjust pH = 7.5 if needed by Citric acid or Na Citrate.

6. Complete the volume if needed with water to10
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Gels

Gels: are semisolid fonns (intended for orals or extemal topically uses)
consisting of either l.dispersed suspensions made up of thickener dispersed
insoluble discontinues small inorganic particles or large organic molecules
forming a matrix that is interpenetrated by the continuous dispersant liquid.
Where the gel mass consists of a network of small discrete particles« the gel
is classified to:

1. In a two-phase system¢ if the particle size of the insoluble dispersed phase
is relatively large like Starch -Alginate- Tragacanth -Veegum and Agar.
which is insoluble in Cold water. And has thixotropic properties (stable gel
changes into a fluid when stirred or shaken) :forming semisolids on
standing and becoming liquid on agitation. They should be shaken before
use to ensure hornogeneity .

2.Single-phase gels consist of organic macromolecules uniformly dissolved
distributed throughout a liquid in such a manner that no apparent boundaries
exist between the dispersed macromolecules and the liquid. Single-phase
gels may be made from synthetic macromolecules (e.g.« Carbomer:
Carbopol-Acacia-Xanthan Gum -Cellulose derivatives- & Agar which is
soluble in boiling water). The latter preparations are also called mucilages.
Although these gels are commonly aqueous¢ alcoholic oily.
Gels for introduction into body Cavities or the eye should be sterilized.

Gels contents:
A. Gelling agents: There are
- natural agents such as Tragacanth¢ Sodium
Alginate« Pectin¢ Starch¢ Agar and Gelatin.
- Svnthetic and semi-svnthetic gelling agents:
l. Cellulose derivatives: The most commonly used are: 1.Carboxy Methyl
Cellulose Sodium (CMC Na)¢ 2.Methyl Cellulose (MC)¢
3. HydroxyPropyIM ethylCellulose(Methocel« HPMC« Pharmacoat:
Metolose)« 4. HydroxyPropylCellulose (HPC: Klucel : o/w nonionic
surfactant) 5. Microcrystalline Cellulose (Avicel).
2. Carbopol (Carbomer: carboxy vinyl polymer: acrylic acid polymers)
3.Veegum : is also known as Magnesium Aluminum Silicate. It's used in




oral and topical fonnulations as a suspending and stabilizing agent either
alone or in combination with other suspending agents (Such as Xanthan
Gum and the best is : Veegum 9:1 Xanthan gum ).

B. Humectants:
Glycerin¢ Propvlene glycol¢ Sorbitol solution that protect the gel from
drying by keeping water.

C. Preservatives agents:
Benzoic acid< methyl paraben¢ propyl paraben¢< Benzalkonium chloride

D. Chelating agents:
EDTA to prevent the heavy metals frorn the oxidation of Gels.
Carbopol (Carbomer: carboxv vinvl polymer:acrylic acid polymers):
anionic emulsifuing OilV agent; suspending agent; tablet binder; viscosityincreasing
agent.
Carbomers are mainly used in liquid or semisolid pharmaceutical
formulations as suspending or viscosity-increasing agents. Formulations
include creams¢ gels¢< and ointments for use in ophthalmic« rectal and topical
preparations¢ the neutralization of the aqueous solution with NaOH ¢«
triethanolamine or KOH or borax (Na borate)«will increase the viscosity ¢
note that the viscosity is great pH:6---+1 I & it will reduce in pH < 3 (
adding acids ).
\
It has many grades such as 910¢934¢934P<«940¢94197LP and974p¢ and
the type Carbomer UNG is cosmetic because it provides clear crystal
transparent gels.
In the presence of strong electrolyte Carbomer gels may lose viscosity
during time in presence of acids or of some metals such NaCl also Carbomer
loses viscosity Qv w light¢ so it should be protected by using a few
amounts of antioxidant sequestering agent (such as disodium edetate:
Na2EDTA in case of Carbomer 940-934 but not UNG that also loses gelling
by it) but any way adding antioxidant such as Na EDTA is no long
important if deionized water has been used plus the protection against UV light .




1.Salicylic Acid Gel

The usage : a keratolytic gel (100 g) ¢ according to the BP2007 the API is slightly soluble in
water (1g needs from 100-1000mL of water) and that can be enhanced by heating.

1.Salicylic Acid (API)..ccuviiniiii lg
2.Carbopol940(Gelling base)........ccoevviieiviinniinnnn... lg

3.NaOH 10 % sol. (2.5N)(neutralizer swelling agent) ....4 g
4 Methylparaben(preservativeagenet....................... 0.1g

5. Na,EDTA( chelating agent = antioxidant protects gel viscosity against UV and
MEtalS). ...t 0.005¢g

6. Water ... e (942) Q.S 100 g

Note :we can dissolve the 1g of API in 5g of P.G with heating .

Prepare the Salicylic Acid gel as follows:

1. in a suitable beaker heat(94) g of water on water bath till 80°c and dissolve (1-4-5)then by

the fast stirring dissolve (2) to form a viscous liquid
2. Cool the previous solution until room temperature = solution (1).

3. Neutralize all to form gel by dropping the solution (3) so a clear gel will form by the fast

stirring.

Note : dissolving Carbomer by heating fast and easy its solubility in water ¢« but for a better
result as gelling by the alkaline neutralization is to be dissolved in cold water at room

temperature by the fast stirring .




2.Methyl Salicylate & Menthol gel

Methyl Salicylate liquid............ccccveueeen.e. 55¢g
Menthol solid........c.cccvviiiiiiiiiiiiiiiinnnenn. 25¢g
SLS ittt 0.5g
Veegum .....covvinniiiiiniiiiiiniiiiinniciinncenns 9g

S¢g
Methylparaben .........cccoovviiiiniiiiiinnne. 0.05¢g
Water....uuiiiiiiiiiiiiiiiiiiiiiinniiiciiiienstcnnnees 275¢g

Prepare the methyl salicylate & Menthol gel as following:

1- Dissolve Menthol in Methyl Salicylate.

2- Disperse Veegum in 20 g of water and let it swell for about 30minutes.
3- Dissolve SLS & the preservative in what's left of water.

4- Add Propylene Glycol to the solution obtained from the previous step.
5- Add the solution from step ( 1) to the previous one.

6- Mix the obtained solution with the gel until an uniform gel is obtained.
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Glycerin suppositories:

Glycerin 60g
Gelatin 10g
water 30g

method of preparation:
1- Mix the specified quantity of Glycerin with water well.

2- Disperse the Gelatin powder into the mixture of Glycerin and water.

3- Heat the mixture with the aid of stirring till the Gelatin dissolves completely.

4- When the temperature reaches 38°C pour the solution into previously lubricated
suppositories mold by Paraftin oil.

Uses: laxative.




The thirteenth Lecture

Povidone Iodine vaginal ovule size 3g

Glycerinated gelatin

(Pessary size 3g-weight 3.6g) by the drug weight on base weight method (W/W)

The formula:

Quantity (g) Percent of 36g
items materials for 10 units of | =10 units of | Acting
3.6g*10=36g | 3.6g(100%)

Topical Antiseptic for
vagina infection by

1 Iodine fine 2.500 7%wIw Candida or
trichomonas ¢ or other
bacteria
Solubilizer for I, in

2 Povidone 30 2.500 7%wIw water & reduces the
iodine toxicity

Nipagin
3 0.030 0.1%w/w Preservative
(Methylparaben)

4 Deionized water | 9.500 26.3%w/w solvent
Pessary base (solvent
for gelatin)

5 Glycerin 16.000 45%w/w . )
Viscosity agent
preservative

6 Gelatin 5.470 15%w/w Pessary base (gelling
agent)
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Glycerinated gelatin suppositories —pessaries (water —soluble base)may be prepared by
dissolving granular gelatin (10—20%w/w) in glycerin (40—70%w/w) and adding water or a

solution or suspension of medication (10—30%w/w).A glycerinated gelatin suppositories

mostly used in vaginal suppositories (pessaries) where localized prolong action is desired« or

some times for the systemic effect in rectum like Aminophylline glycerinated gelatin

suppositories. In addition¢ these intended for extended shelf life should have a preservative

such as Methylparaben (0.1-0.18%) or Propylparaben (0.02-0.1%) to prevent the microbial

decomposition

the preparation:

If a medicament is present in a suppository — pessary as a percentage drug weight on base
weight w/w (like they do in factories)« then its displacement value (d.v = British method) =
replacement factor (F= USA method) is not required when calculating the respective amounts
of medicament and base (the complementary base in medicinal form) that is required in
preparing the suppository - pessary.

so we if want to prepare 10 glycerinated gelatin pessaries of povidone iodine 250mg/1unit in
mould of Theobroma oil(1g fills with 1g of it <and so on for 3g):

the quantity of the glycerinated gelatin base for 10 units = 10*1.2(density factor)*3=36g ¢

the drug quantity for 10 units = 0.250*10 = 2.500g/36g = 7% ¢« and the base =93% — 36 —
2.5=33.5g as a base.

1- in a suitable beaker warm up the water quantity on a water bath till 80-90°C then dissolve
init by a slowly adding & a good stirring the item (2) till the complete dissolving .

2- then add to the previous aqueous solution by a slowly adding & a good stirring the item
(1+3) till the complete dissolving (you can add water for the losing during warming) then
filter the rest <Part A .

3- in another beaker disperse item (6) in item (5) then warm up all till 50-60°C & stir well till
the complete dissolving (do not cross 60°C or (5) becomes acrolein aldehyde (toxic) at 80°Cx«
part B .




4- mix part A & B in the t = 38°C for 2 minutes then pour quickly in a lubricated mould (by
mineral oil) size 3g*10 « let to cool in the room temperature ¢<so each pessary size3g — weight
3.6 g contains 0.250 g of iodine I, .

Note: iodine I, is very slightly soluble in water (1g needs 1000—10000ml of water) so we can
increase its water solubility by:

1. Forming a water soluble complex less toxicity with Kollidon 30 and the best ratio is lodine
+ Povidone (1+9) that gives solubility >30g/L after it was NMT 0.2 g/L

2. By forming a water soluble complex with Nalor KI:

KI + 1, —» KI’~ (water soluble complex).




