v

Thesis Title An Expert System for Tablet Production of Herbal and

Generic Drug

Author Mr. Nopphadol Chalortham

Degree Doctor of Philosophy (Pharmacy)

Thesis Advisory Committee Assoc. Prof. Dr. Phuriwat Leesawat Advisor
Dr. Thepchai Supnithi Co-advisor
Assoc. Prof. Kajornsak Kantapanit Co-advisor

Assoc. Prof. Dr. Jakkapan Sirithunyalug Co-advisor

Dr. Nopasit Chakpitak Co-advisor

ABSTRACT

In this study, an ontology-based expert system for a generic drug production
of immediate release tablet (OXPIRT) is reported. OXPIRT is a computer program
which draws on pharmaceutical knowledge captured in an ontology to solve generic
drug formulation and production problems that usually require experience and
expertise of many skillful pharmacists. OXPIRT is designed to serve two purposes
which are the recommendation for pharmaceutical generic equivalent tablet
production and herbal tablet production. With additional details of the fail production,
OXPIRT can significantly improve its own unacceptable results.

To accurately and reliably recommend tablet production, pharmaceutical
domain knowledge and operational knowledge play an important role as an
information resource of OXPIRT. For advantages in reusability, sharing, and

maintenance, ontology is exploited to represent such pharmaceutical domain



knowledge. In ontology, class represents concept of tablet production, compound, unit
operation, manufacturing process and quality control. Especially, only compound
class involves in role concept to limit and scope a proper concentration for each
compound based on its function. Each class in ontology is linked to other classes or its
value by allocating relations including is-a, part-of, and so forth. For statistic, there
are sixty one classes, ten role concepts and five relations. With domain knowledge
representing in ontology, a set of production rule is designed to decide an appropriate
operation regarding to circumstance that the given conditions are certainly met. In a
current version, 61 production rules are designed. To conclude implicit information in
generic and herbal tablet formulation, JESS inference engine is an important key for
OXPIRT's rational decision.

OXPIRT consists of four modules; the amount adjustment module, the
excipients modification module, the process generation module and the
pharmaceutical validation module. With the missing concentration of excipients in
original drug patent, the amount adjustment module is in charge for ingredient amount
estimation. Once the recommendation is not acceptable because of improper or
insufficient excipient, excipients modification module is executed. The process
generation module makes a decision on manufacturing process and practical
instruction for user to produce a generic tablet. Lastly, pharmaceutical validation
module is to approve a pharmaceutical equivalence between the original tablet and
OXPIRT's suggestion based tablet. The last module is only executed when generic
tablet production is activated since the herbal tablet does not require pharmaceutical

comparison to original tablet.
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For examining the system capability, six samples were selected. Four of them
are representatives for generic tablet production evaluation and the rest represents
herbal tablet production. In summary, five of those six produced tablet representatives
were acceptable based on their first recommendation. The atorvastatin calcium tablet
that was fail in the first attempt was later improved by OXPIRT and became
acceptable in the third attempt. For conclusion, the purposed expert system can
rationally suggest an accountable tablet production with the given knowledge. It can
apparently reduce time consuming and a burden of human expert for tablet
formulation design in both generic tablet and herbal tablet production. Lastly,
OXPIRT shows promising potential as a reliable system for inexperienced pharmacist

on improving tablet production.
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