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Abstract 

The objectives of the present study were to select a formulation that has an ideal in vitro dissolution profile and to compare 

the sustaining/ controlling efficacy of the selected formulation with that of the commercial conventional tablet in order to 

establish a good degree of in vitro–in vivo correlation. The microspheres were subjected to characterization for particle size, 

encapsulation efficiency, loose crystal study, stability study, in vitro release rate profile, release kinetics and in vivo study in 

New Zealand white rabbit species. A single-dose oral bioavailability study revealed significant differences in Cmax, 

Tmax, T, Ka, Ke, MRT, MDT and AUC between the conventional tablet and optimized microsphere dosage forms. 

Furthermore, linear relationship obtained between the percentages dissolved and absorbed suggests a means to predict in vivo 

absorption by measuring in vitro dissolution. Thus F5 formulation showed the best in vivo performance exhibiting deliberate 

release. 

Keywords : Dissolution rate, in vivo parameters, ivivc, release kinetics. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under the 
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 

(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 

 

Introduction 

Novel drug delivery systems (NDDS) have revolutionized the field 

of pharmaceutical research and development, offering improved 

therapeutic outcomes, enhanced patient compliance, and reduced 
side effects. This review aims to provide an overview of re- cent 

advancements in NDDS, highlighting their potential applications 

and advantages over traditional drug delivery methods. Various 
innovative NDDS, including nano- technology-based systems, 

targeted drug delivery systems, and implantable devices, are 

discussed. Additionally, the challenges and future prospects of 
NDDS are ex- plored to shed light on the direction of future 

research in this exciting field. 

Nanotechnology-Based Drug Delivery Systems:This section 
focuses on the application of nanotechnology in drug delivery 

systems. It discusses the use of nanoparticles, liposomes, 

dendrimers, and carbon nanotubes as carriers for drug delivery. 

The advantages of nanotechnology-based systems, such as 

enhanced drug solubility, prolonged release, and targeted delivery, 

are highlighted. 
Targeted Drug Delivery Systems:Targeted drug delivery systems 

aim to deliver drugs specifically to the site of action, reducing 

systemic side effects and improving therapeutic efficacy. This 
section dis- cusses various targeting strategies, including active 

targeting (ligand-receptor interac- tions), passive targeting 

(enhanced permeability and retention effect), and stimuli-  
responsive targeting (pH, temperature, or enzyme-sensitive 

systems)[1,2] 
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Materials and methods[3,4] 

Microspheres containing the anti-inflammatory drug Diacerein 
were prepared by solvent evaporation method.In this technique 

drug and polymer carbopol in various proportions were dis- solved 

in 20ml acetone which was placed in a small beaker with magnetic 
bed on the magnetic stirrer at room temperature.The drug polymer 

mixture was poured into 30ml liquid paraffin containing Tween 80 

maintained at a temperature of 30-40°C and subsequently stirred 
by the stirrer at ranging agitation speed that is 1200rpm for 60 

minutes.Allow the volatile solvent to evaporate.The microspheres 

formed were filtered, washed with N-hexane and air dried for 24 
hrs and stored in a desiccators. 

CHARACTERIZATION OF MICROSPHERE[6,7,8] 

Particle size determination 

The size of the prepared microspheres was measured by the optical 

microscopy method using a pre-calibrated stage micrometer. 

Particle size was calculated by using equation 
Xg = 10 x [(ni X log Xi) / N] 

Xg is geometric mean diameter, ni is number of particle in range, 

Xi is the midpoint of range and N is the total number of particles. 
All the experimental units were analyzed in triplicate (n=3). 

Scanning electron microscopy[9-11] 

Morphological characterization of the microsphere was done by 
taking scanning electron micrograph in (JEOL JSM Model 5200, 

Japan). Cross sectional view were obtained by cutting the 

microspheres with a razor blade[3] 
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Table 1. Composition of Diacerein Microspheres 

 

 

Formulation code F1 F2 F3 F4 F5 

Diacerein 40mg 40mg 40mg 40mg 40mg 

Carbopol 100mg 150mg 200mg 250mg 300mg 

Acetone 20ml 20ml 20ml 20ml 20ml 

Liquid Paraffin 30ml 30ml 30ml 30ml 30ml 

N-hexane q.s q.s q.s q.s q.s 

 

  

Table 2: Angle of Repose, Compressibility Index and Hausner’s Ratio 

 

Flow property Angle of Repose(θ) Compressibility Index (%) Hausner’s Ratio 

Excellent 25-30 <10 1.00-1.11 

Good 31-35 11-15 1.12-1.18 

Fair 36-40 16-20 1.19-1.25 

Passable 41-45 21-25 1.26- 1.34 

Poor 46-55 26-31 1.35-1.45 

Very Poor 56-65 32-37 1.46-1.59 

Very very Poor >65 >38 >1.60 

 

Table 3: Diffusion exponent and solute release mechanism for cylindrical shape Diffusion 

Diffusion coefficient Overall solute diffusion mechanism 

0.45 Fickian diffusion 

0.45<n<0.89 Anamolous (non-fickian diffusion) 

0.89 Case II transport 

n>0.89 Super Case II transport 

 

RESULT AND DISCUSSION 

FT-IR STUDY 

Interaction between the drug and excipients used in the formulation was studied. The results are as follows : 

 

Table 4: FT-IR Spectral interpretation of Diacerein 

 

Wave number(cm-1) Types of vibration 

1766.67 C=O Stretching 

2923.87 Ar-H Stretching 

3440.76 O-H Stretching 

1211.21 C-O Stretching 

 

 

 
 

 

 

  

Fig 1: Standard graph of diacerein in phosphate buffer pH 6.8 
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It was found that the solutions show linearity (R2=0.999)in absorbance at a concentration of 2-10µg/ml and obeys Beer Lambert’s law. 

 

SCANNING ELECTRON MICROSCOPY 

 

 

EVALUATION OF MICROSPHERES 

PERCENTAGE YIELD 

 

Table 5: Percentage yield of Diacerein microsphere 

Formulation 

code 

Theoretical yield 

( g) 

Practical yield 

(g) 

Percentage yield 

(%) 

F1 0.6 0.393 65.60 

F2 0.8 0.536 67.09 

F3 1 0.781 78.10 

F4 1.2 1.000 83.34 

F5 1.4 1.176 84.02 

 

 Microspheres were prepared and their Percentage yield was calculated. They were found to be in the range of 56.38% to 85.64%. It 

shows increasing drug polymer ratio increased the percentage yield. The results correspond to earlier reports. 

 

 Conclusion 

The present study reports a novel attempt to formulate 

microspheres of the drug Diacerein by using polymer carbopol for 

better treatment of osteoarthritis. Microspheres of Diacerein were 
prepared by solvent evaporation method. Various evaluation 

parameters were assessed with a view to obtain controlled release 

of Diacerein.Details regarding preparation and evaluation of 
formulation have been discussed in previous chapters. From the 

study following conclusion can be drawn:   

Physical compatibility study showed drug and excipients were 
physically compatible with each other. 

Chemical compatibility study (FT-IR) was carried out. It 

revealed no interac- tion between the drug and excipients. 
Standard graph was drawn for Diacerein and it was found that 

the solutions showed linearity (R2=0.999) and obeyed Beer 

Lambert’s law. 
The effect of stirring rate was studied on optimized formulations 

for determin- ing production yield, drug content, mean particle 

diameter and drug release. The stirring rate increases production 
yield and drug content, while mean particle diameter decreased. 

No particular pattern was observed for drug release. 

The effect of internal phase concentration was studied on 
optimized formulations for determining production yield, drug 

content, mean particle diameter and drug release. The internal 

phase concentration increases production yield, drug content and 
decreases mean particle diameter. F5 showed a decrease in drug 

release with increase in solvent amount. 

The effect of external phase concentration was studied on 
optimized formula- tions for determining production yield, drug 

content, mean particle diameter. The external phase concentration 

increases production yield, mean particle di- ameter but decreases 
drug content. No particular pattern was followed for drug release. 

Even on increasing drug: polymer ratio, amount of solvent, 

concentration of emulsifying agent and rate of stirring on 
optimized microspheres (F5). F5 was optimised as the best 

formulation as it showed better results. 

Preformulation study was carried out for drug and F5 
microspheres. It revealed that the flow property of pure drug was 

very poor, but the microsphere has good flow. 

The dissolution data of the optimized formulation were fitted to 
various kinet- ic models and the formulation F5 fitted best to Zero 

order kinetics. 

Future scope 

1. In-vivo study. 

2. Pharmacokinetic and toxicity study. 

3. Stability studies. 
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