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ABSTRACT:

Purpose: Direct compression is a mostly used and required process in the pharmaceutical industry. The coprocessing is the most widely explored method for the preparation of directly

compressible excipients. The present research work was targeted to develop a novel directly compressible co-processed excipient to prepare fast disintegrating tablets of Carvedilol.

Methods: From the preliminary trials, Lactose was selected as a directly compressible excipient and sodium starch glycolate was used as a super disintegrant. PEG 4000 was used as the

binder from the preliminary batches. A melt agglomeration technique was selected to prepare the suitable co-processed excipient. Coprocessed excipient was optimized by a central composite

design where the concentration of binder (X1) and concentration of disintegrant (X2) was selected as independent variables from the preliminary studies. Carr’s index, wetting time,

disintegration time, and Friability were selected as dependent variables as they were having the highest effect on co-processed excipient and tablet properties. Results: The optimized co-

processed excipient was characterized by Kawakita’s and Kuno’s analysis, Heckel plot analysis, granular friability index, and lubricant sensitivity ratio. Results of dilution potential revealed

that poorly compressible drug; Carvedilol was sufficiently incorporated into co-processed excipient for the preparation of fast disintegrating tablets. An in-vitro dissolution study showed

faster disintegration of the drug compared to the conventional tablets. Instrumental studies like FT-IR and DSC proved the compatibility of various materials with each other. Conclusion:
The present investigation underlines the fact that co-processing may be adopted for the development of directly compressible adjuvant for the use in pharmaceuticals.
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PRELIMINARY  STUDIES:

❖ Selection of a method for preparation of co-

processed excipient

• Wet granulation, Melt agglomeration, Solvent 

evaporation

❖ Selection of binder and optimization of binder in 

co-processed excipient

❖ Optimization of disintegrant in co-processed 

excipient

Quality by design approach for preparation of  Co-processed excipients:

❑ Quality Target Product Profile of Co-processed excipients

❑ Risk analysis;Risk identification by Ishikawa diagram

❖Y is the dependent variables, b0 is arithmetic mean response of the nine runs, b1is the estimated

coefficient for the factor X1. The main effects (X1and X2) represent the average result of changing one

factor at a time from its low to high value. The interaction terms (X1X2) show how the response

changes when two factors are simultaneously changed. The polynomial terms (X1
2 and X2

2) are

included to investigate non-linearity. Experimental Design;The data were subjected to 3-D response

surface plot in Design-Expert®9.0.2.0 (a software developed by Stat-Ease)

Y = b0 + b1X1 + b2X2 + b12X1X2 + b11X1
2+ b22X2

2

INTRODUCTION:

In present years scientists have

established that single-component

excipients do not always provide the

necessary performance to tolerate

certain active pharmaceutical

ingredients to be formulated or

manufactured acceptably. Hence,

there is a requirement to have

excipients with multiple

characteristics build into them such

as enhanced flow, low/no moisture

sensitivity, superior compressibility

and quick disintegration ability.

METHODOLOGY :

Analytical method 

• Preparation of Standard 

Stock Solution of 

Carvedilol 

• Calibration Curve of 

Carvedilol 

Preformulation studies

• Identification of drug 

• Determination of melting 

point of Carvedilol 

• MicromeriticsEVALUATION PARAMETERS:

Co-processed Excipients

• Angle of repose

• Carr’s Index

• Hausner’s Ratio

Characterization of Optimized Co-

processed Excipient

• Kawakita Analysis

• Kuno Analysis

• Heckel Plot Analysis

• Granular Friability Index 

• Effect of Lubricant

• Dilution Potential Study

Fast disintegrating tablets

• Weight uniformity

• Hardness & Thickness

• Friability & Tensile strength

• In vitro disintegration time

• Wetting time

• In vitro dissolution study

• Drug content 

CONCLUSION: It was demonstrated that multivariate techniques such as Experimental design, PCA, response surface modeling and optimization can be successfully used to characterize the

cause or source of variability. Briefly, it was inferred that co-processing is the potential alternative for the development of directly compressible adjuvants. Thus, melt agglomeration is a potential

alternative to make directly compressible excipient that is effective to increase the flowability and compressibility of low compressible drugs like Carvedilol. The optimized co-processed excipient

was characterized by Kawakita’s and Kuno’s analysis, Heckel plot analysis, granular friability index, and lubricant sensitivity ratio. Results of dilution potential revealed that poorly compressible

drug; Carvedilol was sufficiently incorporated into co-processed excipient for the preparation of fast disintegrating tablets. An in-vitro dissolution study showed faster disintegration of the drug

compared to the conventional tablets.
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