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Abstract
Novel Prednisolone sodium phosphate loaded hydrolyzed acrylamide grafted polyvinyl alcohol (Hy-PVA-g-
AAm) microspheres were fabricated by using spray drying method.  The primary objective of  the work was to 
synthesize Hy-PVA-g-AAm with pH dependent swelling and its microspheres. The microspheres were evaluated 
by scanning electron microscopy (SEM) as well as fourier-transform infrared spectroscopy (FTIR). The influence 
of  processing conditions on particle size, drug entrapment efficiency and swelling behaviour of  the developed 
microspheres were studied. The microspheres were filled in enteric coated hard gelatine capsules to carry out 
the dissolution. The average particle size of  the microspheres varied between 60–100 µm and the entrapment 
efficiency ranged between 84 to 94%. The microspheres exhibited pH responsive swelling with appreciably high 
swelling under colonic pH of  7.4 compared to acidic condition. The microspheres exhibited drug release in pH 
dependent manner. The cumulative percent drug release was found to be less than 20% in slightly acidic pH 6.8 
resembling intestine and comparatively higher drug release in pH 7.4. The formulation followed Korsemeyer-
Peppas kinetics with Non-Fickian diffusion after an adequate lag period.  
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Introduction 

Corticosteroids are routinely used in medical 
emergencies such as status asthmatics, anaphylactic 
shock, etc., where the symptoms are acute and 
the use of  the corticosteroids would be for short 
duration. In contrast, the treatment of  arthritis 
involves the use of  corticosteroids for prolonged 
period of  time. Prednisolone is a suitable drug 
candidate for the treatment of  arthritis of  many 
kinds such as rheumatoid arthritis, osteoarthritis, 

psoriatic arthritis, etc.1-2 Being a structural analogue 
of  glucocorticoid, as a conventional dosage form, 
prednisolone produces various potentially severe 
dose dependent systemic side effects such as 
suppression of  immunity, new bone formation due 
to the impaired calcium absorption, osteoporosis and 
myopathy.3-4

Circadian rhythm is nothing but 24 hr human life 
cycle, which is regulated by the release of  various 
chemical mediators and hormones. Symptoms of  
diseases are not devoid of  these chemical mediators 
and rhythmic changes that occur inside the human 
body during 24 hours life cycle.5 There exist many 
scientific evidences that cytokines have a significant 
role in the manifestation of  pain and stiffness of  the 
joints in rheumatoid arthritis which are worsened in 
the early morning at around 5 am due to the increase 
in cytokine viz., interleukin6 (IL-6), regulated 
by circadian rhythm.7,8 The level of  endogenous 
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