


MUCOSAL DOSAGE FORM
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Solutions —
Suspensions —
Gels —
Ointments —
Inserts —
Tablets —
Suppositories —
Patches/films —
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Ophthalmic preparation
Nasal preparation

Otic preparation
Inhalers

Oral dosage form

Rectal dosage form
Vaginal dosage form
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— Solutions
. Eye drops
— Suspensions

— Irrigation and contact lens solution
— Ointments

— Ophthalmic Inserts

— Gels
— Gel forming solutions
— Intraocular injections
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Anatomy of the Eye

Sclera

\ Choroid

Retina
Ciliary Body

and Muscle

Iris "/, /,%

Pupil —f4EL o
- Rt

Anterior
Chamber
(filled with

aqueous humor) Vitreous Body
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Illustration by Bob Morreale, provided courtesy of the BrightFocus Foundation

Cure in Mind. Cure in Sight,
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Trabecular meshwork

Episcleral vein
Aquaous vein

ANGLE of
anterlor

Posterior chamber

Ciliary body
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Anatomy and Physiology of Eye
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Lacrimal

a = lacrimal gland

b = superior lacrimal punctum
c = superior lacrimal canal

d = lacrimal sac

e = inferior lacrimal punctum
f = inferior lacrimal canal

g = nasolacrimal canal
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https://en.wikipedia.org/wiki/Lacrimal_punctum
https://en.wikipedia.org/wiki/Lacrimal_canaliculi
https://en.wikipedia.org/wiki/Lacrimal_sac
https://en.wikipedia.org/wiki/Lacrimal_punctum
https://en.wikipedia.org/wiki/Lacrimal_canaliculi
https://en.wikipedia.org/wiki/Nasolacrimal_canal

Categories of drug used for eye

Anesthetics

Antibiotics (Anti-bacterial, Anti-viral, Anti-
fungal)

Anti-inflammatory agent

Miotic

Mydriatic and cycloplegic
Artificial tear

Vasoconstrictor and decongestant



Ophthalmic Dosage Forms

* types of dosage form that are clinically used:

— Solutions
. Eye drops
— Suspensions

— Irrigation and contact lens solution
— Ointments

— Ophthalmic Inserts

— Gels
— Gel forming solutions
— Intraocular injections




Eye drops

e Sterile liquid preparation (aqueous or oily
solution or suspension) that administration of
these to the eye is usually performed using a
dropper (or a container with a dropper

nozzle).
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Eye Drops

Original Formula
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* Liquid dosage forms

— Solution (vast majority of ocular dosage forms)

— Suspension (therapeutic agent exhibits problems
regarding solubility or chemical stability or, the

potency of the lipophilic drugs is greater than that
of the water-soluble salts).

The majority of formulations considerations for
ocular dosage forms are similar to those

described for pharmaceutical solutions in
general.
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Sterility
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Sterility
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benzalkonium chloride, 0.004% to 0.01%; —
benzethonium chloride, 0.01%; —
chlorobutanol,0.5%; —
phenylmercuric acetate, 0.004%; —
Phenylmercuric nitrite, 0.004%; —
thimerosal, 0.005% to 0.01%. —
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pH Control

st oy Vo ) (S 4 2l pedis OY gasapH @
A3 K
Patient comfortable (pH 3.5 -10) —
Formulation stability —
Solubility improvement —
Bioavailability improvement —
Increasing preservative efficacy —



Table 6.1 The effect of temperature and pH on the stability (half-life) of pilocarpine

and atropine

Drug Temperature (°C) pH Half-life
Atropine 121 6.8 1 hour
121 5 60 hours
25 6.8 2 years
25 b5 130 years
Pilocarpine 121 6.8 34 minutes
121 5 24 hours
25 6.8 66 days
25 5 Several years
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pH Control
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Ophthalmic solutions may range from pH 4.5 - 11.5. But the
useful range to prevent corneal damage is 6.5 to 8.5.
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Viscosity

e Viscosity is property of liquid related to the
resistance to flow

* The reciprocal of viscosity is fluidity
* Viscosity unit is poise and centipoise



Viscosity

* In ophthalmic solutions, increasing viscosity is important for:

1. Maintaining drug in contact with tissue
2. To control the rate at which the drop flows out of the container

3. viscosity of ocular suspensions will serve to enhance the physical
stability of ocular suspensions

e Optimum viscosity of ophthalmic solution is 15— 25 cp
* Hydrophilic polymers are added for increasing viscosity
such as:
— Methylcellulose
— Hydroxypropyle methyl cellulose
— Polyvinyl alcohol
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Isotonic, Hypotonic and Hypertonic
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Hypotonic
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Isotonicity adjusting method

. Freezing point depression method
(Cryoscopic method)

2. Sodium chloride equivalent method

3. Molecular weight of solute

. White-Vincent method



Freezing point depression method
(Cryoscopic method)
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Freezing point depression method
(Cryoscopic method)
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Freezing point depression method

Substance AT
|:| _52 Ammonium chlonde 0.64
Ao = — Apomorphine hydrochloride 0.08
AT Atropine sulfate 0.07
Boric acid 0.29
_Jwg S 53 9 300 Wb a8 J glae alaadl adads Jy 35 AT Chlorobutanol . 0.14
Cocaine hydrochloride 0.09
Dextrose monohydrate 0.09
Ephedrine hydrochloride 0.18
Ephedrine sulfate 0.14
Epinephrine bitartrate 0.11
Epinephrine hydrochloride 0.17
Eucatropine hydrochlonde 0.11
}{% — D'SE - l: ﬂTl Fluorescein sodium 0.18
Glycerin 0.20
.I':'I.T_E Naphazoline hydrochloride 0.16
Neomycin sulfate 0.06
Oxymetazoline 0.11
g/100ml 4 eaisS Saigig sl eale )y ) Cle X Phenol 0.2
Adilie )hﬁ Phenylephnine hydrochloride 0.18
Pilocarpine nitrate 0.14
3.-.’14. S Gl Lﬂ’\ﬁj sala dle cble J‘ ‘L‘Jh“—c Procaine hydrochloride 0.11
g Yt e Scopolamine hydrobromide 0.07
MJS S5 Silv[:r nitrate 0.19
S s sk 1% Jslase aleadl adads Joyu AT Sodium chloride 0.58
g Tt Sulfacetamide sodium 0.14
'M)S,. dﬂuy}ﬁ‘ J'-JL" Tetracaine hydrochloride 0.11
Sigign ede 1% Jelae dleadl adads Jyj6 AT2 Zinc chloride 0.37
A (A s |y oauiS Zinc sulfate-7TH,O 0.09




Freezing point depression method
(Cryoscopic method)
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Freezing point depression method
(Cryoscopic method)

s )lMe da Gl Qg dl Sy Y1 sl il e 100 o
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Freezing point depression (AT1) of 1% boric acid solution is 0.29. —

c=1 —
AT2=0.58 —
vo - 0.52-C ATy
ATz

X% = (0.52 —(1* 0.29)) / 0.58 = 0.39




Sodium chloride equivalent method
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TABLE 8.2. Sodium Chloride Equivalents (E) Values of Selected Compounds.

Substance E
Ammonium chlonde 1.08
Apomorphine hydrochloride 0.14
Atropine sulfate 0.13
Boric acid 0.52
Chlorobutanol 0.18
Cocaine hydrochloride 0.16
Dextrose monohydrate 0.16
Ephedrine hydrochlornide 0.30
Ephednine sulfate 0.23
Epinephrine bitartrate 0.18
Epinephrine hydrochloride 0.29
Eucatropine hydrochloride 0.18
Fluorescein sodium 0.31
Glycerin 0.34
Naphazoline hydrochlonde 0.27
Neomycin sulfate 0.11
Oxymetazoline 0.20
Phenol 0.35
Phenylephnine hydrochlonde 0.32
Pilocarpine nitrate 0.22
Procaine hydrochlonde 0.21
Scopolamine hydrobromide 0.12
Silver nitrate 0.33
Sodium chloride 1.00
Sulfacetamide sodium 0.23
Tetracaine hydrochloride 0.18
Zinc chlonde 0.62
Zinc sulfate-7TH:O 0.15

E = Sodium chlonde cquivalent,



Sodium chloride equivalent method
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Atropine sulfate ......ccccvvvevvvveviiiineennnnne, 1% —
Sodium chloride ......... g.s. to isotonicity —
Sterile purified water .................... 30 ml —
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Sodium chloride equivalent method

D Odlsensd U Gl jypua 3 H6lS adgw Hlate 4 25S dsulaa il )
Al S g g )

[ (0.9g/100ml) *30 ml =0.27 g or 270 mg ]
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1000 mg - 100 ml
X - 30ml 0.13 * 300 mg =39 mg
X = (1000*30)/100= 300 mg
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Sodium chloride equivalent method

* Consider the following prescription

— Epinephrine HCl .........ccuuvuvenneneeee. 0.6g
— Scopolamine HBr ......uuvveveveeeeeenen. 03¢g
— NACl e g.s.

— Purified water .....ccooveeveeeecreneen, 60 ml

* How much sodium chloride is required to
make the formulation as isotonic solution?



Eye suspension
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Ophthalmic Ointment

Definition: sterile semi-solid dosage forms
that administered to eye for achieving
prolonged effect.

less frequent administration is necessary (2-4
time less than aqueous solution).

For treatment of eye infection or
inflammation

Major disadvantage with them is grassy state
and temporary blurring of vision.



Ophthalmic Ointment excipient

* |deal properties of excipient

— Should have enough fluidity.

— No compatibility

— Tolerable for eye tissue with no irritant effect
* Ophthalmic Ointment excipient

— Ointment base

— Surfactant

— Antioxidant

— Preservative
— Buffer



Manufacture of Ophthalmic Ointment

* The manufacture process is same as other
ointment but the major difference is sterility

 Sterilization process
— Final sterilization of product is difficult

— So, usually in the preparation of ophthalmic
ointment, each ingredient and container s
sterilized individually and preparation process and
filling is done in aseptic condition.



Ophthalmic Insert

* Ophthalmic inserts are solid dosage forms of
appropriate size and shape that are placed in
the conjunctival fornix, or on the cornea.

e First time by smith and nephew (1996)
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Ophthalmic insert




Ophthalmic Insert

* Advantage:
— allow accurate dose delivery
— can avoid the use of preservatives
— Longer residence time (increase ocular bioavailability)
— More acceptable for patient
— Longer shelf life

* Disadvantage
— the sensation of a foreign body in the eye,

— high risk of accidental expulsion greatly limit their practical
use.

— Interfering with vision
— difficulties with handling,



l Type of Ocular Insert \
: Non-erodible
l Erodible (Soluble) \ l (Insoluble) \
Natural Polymer Synthetic or Semi-synthetic
Polymer
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Proper administration of ophthalmic
solution and suspension

Naphazoline |
ryarochioride
Ophthalmic
Solution USP

Clearine |
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