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2. Summary
2.1 Objectives
1. To design formulation and pharmaceutical process for new fast release paracetamol tablets that are stability. 

2. To compare the bioavaibility of paracetamol from the studied fast release paracetamol tablet with a commercial rapidly absorbed paracetamol.
2.2 Materials and methods 
- Paracetamol BP 2007 (Anqiu Lu’an pharmaceutical.Co., LTD -China), commercial rapidly absorbed paracetamol tablets Panadol Actifast 500 mg (GlaxoSmithKline–Malaysia), conventional paracetamol tablets Panadol 500 mg (Sanofi-Synthelabo -Việt Nam). Eighteen healthy male volunteer were recruited for bioavaibility study. They were aged between 18 – 50 years and had BMI in range of 18,5 – 22,9 kg/m2
- Method of preparation: wet granulating method, choosing optimized one from three methods such as: using effervescent agent, sublimation technique and liquisolid technique. Formulation was designed basing on the experimental results from evaluation the effects of  ingredients and techniques on the dissolution rate of paracetamol from tablets.
- The manufacturing formula were scaled up and corrected. The manufacturing process was appropriately validated by statistic methods for three manufacture batches.
- Qualitative norms of products and semi-products were almost evaluated according to Vietnam Pharmacopoeia III except dissolution test was carried out in HCl 0,1N medium.
- Stability study was carried out in both real condition and accelerated condition according to ASEAN guidelines for three experimental batches.
-  Bioavailability study: to assess paracetamol bioavailability after taking a new fast release tablet. Paracetamol plasma concentrations were determined by reverse-phase high-performance liquid chromatography that was validated. Pharmacokinetic data from 18 subjects were detemined by non-comparment model supported by Kinetica 5.0 and Winonlin 5.2 softwave. The results was compared to those described for a commercial rapidly absorbed paracetamol tablets and conventional paracetamol tablets.
2.3 Results and discussion
- Development of new fast release paracetamol oral tablets using effervescent agent. The manufacture of the tablets is relatively simple and uses wet granulating  method. Various formulations were assessed against the following criteria: hardness, disintegration, and the rate of dissolution. The optimal was selected. 

-  The manufacturing formulas have been scaled up to 30000 tablets’ batches. The site of finished product manufacture carries a valid Good Manufacturing Practice (GMP) certificate. The manufacturing process was appropriately validated. This validation will take place on the first three batches. Some out of specification assay results were noted and generally satisfactory. 
- The quality control of new fast release  paracetamol  tablet formulations has been standardized and documented. All measures taken, including the setting of specifications, sampling, testing and analysis have been verified by Vietnam National Pharmaceutical Quality Control Institution.

- New foil packaged fast release  paracetamol  tablet formulations were stable for 6 months stored at accelerated condition and 24 months stored at  lab condition. According to FDA method, the self-life of study product has been estimated 32 months. 

- The bioavailability of paracetamol from a new fast release tablet formulation named Paracetamol FR compared to marketed products as references after single oral dose (500 mg) administration was determined in 18 fasted healthy volunteers using a randomized crossover design. In this study, Paracetamol FR has following pharmacokinetic properties: Cmax=32,7±12,1 (µg/ml), AUC0-600=3767±1391 (µg/ml*min.), AUC0-∞=4110±1731 (µg./ml*min.), Tmax=19±13 (min.). It was stated that Paracetamol FR were bioequivalent to rapid absorbed reference as Panadol actifast that manufactured by GlaxoSmithKline, with respect to area under the curve, maximum concentration and time to maximum concentration. As well as the results demonstrated that paracetamol was absorbed more rapidly from Paracetamol FR compared to Panadol 500 mg, as indicated by a shorter Tmax (p = 0,002) and higher Cmax (p = 0,057 ; CI = 103,1 ; 133,1%). The in vivo bioavaibility data showed that  Paracetamol FR was fast released and rapid absorbed tablet.
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