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CHAPTER 10.

IV-VIII. 
PARENTERAL, 
NASAL, 
OCULAR, 
PULMONARY, & 
VAGINAL 
CONTROLLED RELEASE DOSAGE 
FORMS

CHAPTER 10. 

IV. PARENTERAL CONTROLLED 
RELEASE DOSAGE FORMS 

CHAPTER 10.

V.  NASAL CONTROLLED 
RELEASE DOSAGE FORMS
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CHAPTER 10.

VI.  OCULAR CONTROLLED 
RELEASE DOSAGE FORMS

FACTORS AFFECTING INTRAOCULAR
BIOAVAILABILITY

1. LIMITED ABILITY OF THE OCULAR
CAVITY TO HOLD DRUG SOLUTION.

2. PRESENCE OF LACRIMAL FLUID.

3. NASOLACRIMAL DRAINAGE.

4. PROTEIN BINDING.

5. NONPRODUCTIVE ABSORPTION.

APPROACHES FOR IMPROVED OCULAR DELIVERY

1. USE OF DRUG SUSPENSION

2. USE OF VISCOSITY ENHANCING AGENT

3. OCUSERT SYSTEM

4. OCUFIT SR SYSTEM

5. DURASITE
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Xal-Ease
http://www.anatomyoftheeye.com/xalatan_users/xal-ease/

CHAPTER 10.

VII.  PULMONARY CONTROLLED 
RELEASE DOSAGE FORMS

Nobody likes injections Injection Alternative

LOCAL AND SYSTEMIC EFFECT
DELIVERY OF PROTEIN DRUGS

BRANCHES OF THE BRONCHIOLES

SURFACE AREA OF THE AIRWAYS
SURFACE AREA OF THE ALVEOLI (TERMINAL 4 BRANCHES)

Epithelial Comparison

Human bronchi
3 - 5 mm diameter

8 µm

Human terminal    
bronchioles 0.5 - 1 mm      

diameter
Human alveoli            

250 µm diameter

58 µm

0.07 µm fluid  

Type I cell

0.1 - 0.2 µm

3 µm

10 µm

Ciliated cell Goblet cell

Basal cell

Brush cell Basement membrane

DRAMATIC DECREASE IN THE THICKNESS OF THE EPITHELIAL LAYER
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Current Aerosol Approaches

UNIT DOSE BLISTER PACK

DRUG CLOUD IN THE HOLDING CHAMBER

Technical Challenges

Efficient & reproducible deep-lung delivery.
High yield 1-5 µm protein powder production
Room temperature stable aerosol powdersp p
Fine powder micro-filling 
Easy-to-use portable system

PREVENTION OF PARTICLE AGGREGATION

CHAPTER 10.

VIII VAGINAL & INTRAUTERINEVIII.  VAGINAL & INTRAUTERINE 
CONTROLLED RELEASE DOSAGE 
FORMS
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HYCORE-V


