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ABSTRACT

The knowledge, relevance and applications of computer are obligatory in the present era that Pharmacy and its allied branches have
incorporated in the study. Computers are the effectual tools for trouble-free and efficient admittance to pertinent information
space across exponentially emergent research sources. It has become a vital factor in field of biomedical research. Computers
endow with web based knowledge space with diverse searching capabilities. Computing technology has been deeply utilized in
colleges, pharmaceutical industries, research centers, hospital pharmacies, publications, drug designing and many more. In the
present paper, focuses on the various applications of computers in Pharmacy, softwares used for diverse facilitations. Researcher
can visualize various approaches by using computers with prominent functional characteristics of data set, to simplify exploratory
methods that steer the investigation which will discover some newer unforeseen information. With further exploration of newer
applications in computing technology, eminence in pharmaceutical research can be seen.

Keywords: Computing technology, Softwares, Pharmaceutical Research, Computer Applications, Pharmaceutical Industries, Drug

designing.

INTRODUCTION

omputers in pharmacy are used for the drug data

information, maintenance of records and files,

creation, modification, addition and deletion of
data in patient files so as to generate reports (drug
management) and business details. The Pharmacy field is
awe fully benefitted by utilization of computers for
accomplishment and comparison of the information to
yield precise results.”

New drug discovery, drug design analysis, and
manufacturing of drugs employ computing technology. It
has become practically feasible only through the
advancing of various hardwares and softwares. The
computers play a very pertinent role in receiving details,
storage, processing and dissemination. This incessant
surge of information represents the effective functioning
of any system.1

Effective use of computers in Pharmacy started from
1980s. Since then there has been immense requirement
of computing technology in Pharmacy field. The merits
include like time reduction, accuracy, man power
reduction, speed, multitasking, elevated memory,
efficient data storage etc.’

Fundamental uses of Computers in Pharmacy are enlisted
as follows:

Computing technology in Retail Pharmacy

Computing technology is responsible for providing a
receipt to the patient and for the record money
transactions. Also, order of low quantity of products via
electronic transitions can be done easily with database
system. It is responsible for the multiple analyses in

prescription handling. The estimation of profit and other
financial analysis can be easily computed. It helps in
generation of printed of billing and other expense details.
There can be a control on inventories. The stock position
gets rationalized right away. It helps in easy maintenance
of drug data information. The queries related to
toxicology, adverse drug reactions, and drug-drug and
drug-food interactions can be easily satisfied.>*

Computer aided drug designing (CADD)

CADD is a discrete and sophisticated drug designing
process. It is a process of assertion of new medications.’
A well defined feed information along with refined
graphics software improves the scope in designing of new
molecules, with better efficiency in terms of action.®’

Computing technology in Hospital pharmacy

Computing technology is useful in receiving and allotment
of drugs. Database can be maintained about the details of
every individual. A record of professional supplies can be
maintained. The database keeps a record of dispensed
drugs to each inpatient and outpatient along with their
information records. Patient monitoring is made easy
8
(record of blood pressure, pulse rate, temperature).

Computing technology in storage and retrieval of data

Computing technology helps in storage of data storage of
data and subsequent recovery of (retrieval) due to the
alterations coming up. It is commonly practical in the
procedure of admittance of patient, nursing and clinical
staff, beds in hospital, operation theatres, intensive care
unit (ICU), pharmacies, radiological service, etc. Computer
accounts and records in sequence the information related
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to diagnosis, medication, demography, clinical

information etc. about the patient.’
Computing technology and Pharmaceutical industry

Information system aggregates information technology
with public which is enviable and handy. Pharmaceutical
companies implementing their operations by information
managing  technologies amplify the odds of
accomplishment and escalate the competence in their
production run.'%*

With the advancements in computing technology, it led to
the structured analysis and biological information
management which is essential for the study of various
biological processes. Bioinformatics helps in data
implementation and out benefits the data into reliable
therapeutics thus emerging as an important tool for the
development of standardized computer organizations.12
Bioinformatics facilitates the development of novel drug
molecules by via receptor based pharmacophore gizmo;
generating pharmacophores by optimization of The
structural targets are optimized by generation
Pharmacophores, at protein level with specific binding
site were used for virtual screening so as to obtain the set
of ligand that demonstrate significant activities.”> ™

Computing technology and Pharmacoinformatics

It is the new computing technology which is inclusive of
bioinformatics, genoinformatics, healthinformatics,
immunoinformatics, metaboloinformatics and
neuroinformatics essential for the drug discovery.15 The
computing technology is required for the transferring of
information and data. Medical informatics focuses on use
of information processing within the clinical setting for
medical billing, patient and resource scheduling, and
patient care. Clinical informatics utilizes clinical decision
support systems, providing feedback and directives to
healthcare service provider for increasing patient
compliance.m'18

“In silico” research informatics has developed a conduit
for medical invention and exploration at every facet of
healthcare.”® With the profound analysis of medical
information and advancements creates the prospect for
rapid knowledge in health applications and to aid in bio
medical research, having the safety as preliminary
concern. This will facilitate in building a digital policy for
medical study assuring the appropriate valuation of
medical statistics and depict consequential conclusions.™

Computing technology in Diagnostic laboratories

Manual procedures are tedious and time consuming
whereas automated computerized instruments finish
number of tasks with precise result in conclusion.
Laboratory Information System (LIS) control huge sum of
data.”® * Instrument’s utility is as pre-processors,
converting the raw data in the digital format and finally
the numerical values in the reports. The advancement of
swaying computing technology offer enhanced and
improved view and perception in radiology department.
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Computerized Tomography (CT) and Magnetic Resonance
Imaging (MRI) are inherently digital.”" *

Computer aided learning

Digital libraries play very crucial role in updating the latest
advancements in drug discovery and subsequent new
therapies associated. Thus, there is ready access to the
information in a well-organized manner through
computing technology, this aides learning easy and
accessible. Simulative techniques help in self-evaluating
process which is involved in decision making.”

Computing technology in Clinical trial management

In drug development, preclinical and clinical trials are the
significant part which evaluates pharmacological profit
along with the toxicological hazard coupled with the
medication. Computing technology with the use of
software helps in ensuring the safe therapeutic window
for the drug candidates. Some examples are Cliniplus®
Data management from DZC software solution, Inc., Data
LabsXC® from Data labs, Inc., Electronic data capture from
DSG Inc., Openclinica by Akaza research (Cambridge, MA),
Oracle clinical V4i® from Oracle Corporation and Trial
master® from Omnicomm systems.24

Computing technology in Adverse Drug Events (ADE)
control

There has been a competition for exploration of newer
approaches for therapeutics for diseases, between
various pharmaceutical companies for the development
of the new drug molecules. The implementation of food,
drug and cosmetics act in 1938 imparted improved drug
safety.zs‘26 However, there is lack of appropriate access
and elucidation of drug safety data challenge and will
continue to persevere. With development of
computerized depot of post marketing voluntary adverse
drug events, it has become easy to analyze various
adverse drug events. In this regard, he drug regulatory
agencies and pharmaceutical industry have constructed a
computerized repository of premarketing as well as post
marketing clinical trial data which will ensure the
effective data analysis and decision making ultimately
leading to the implementation of novel software for
evaluating and monitoring the adverse drug events.”
Reconfiguration of data bases and validation is a vital
aspect before analysis of adverse drug events data. There
are several database designed with the help of computing
technology such as adverse event reporting systems,
spontaneous reporting system which is coded with
COSTART (coding symbol for thesaurus of adverse
reaction terms) dictionary, further upgraded with
MedDRA (medical dictionary for regulatory activities)
system for coding.zg’ »

Computing technology in Pharmaceutical formulations

The optimized formulation needs the approval from
regulatory bodies before ther introduction of a new drug
in the market, after its development in to a quality
product. Accurate choice of additives is vital for the
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provision like efficacy, safety and stability. With the
developing computing technology the data processing can
be done in multidimensional way in order to explore
relationships, within the data set and optimized
formulation so as to predict the outcome.* Neural
network is an attempt which mimics the processing of
human brain.* Genetic algorithm mimics the evolutionary
process of self organization and adaptation.* Fuzzy logic
mimics the skill of human brain to draw conclusion and
generation of responses on the basis of incomplete or
imprecise information.>® The FDA suggested for the use of
design of experiments (DOE) as it ensures a structured
and well organized method for determination of the
relation between factors affecting a process and the
response of that process. It is much easier for non-
statisticians to use. DOE software enables a user to easily
choose from a range of various experimental designs. It
makes easy to define the design space by entering high
and low values for components.

The pharmaceutical Quality by Design (QbD) is a
methodical approach to progress that begins with
predefined aim and lays stress on the product,process
understanding and process control., QbD is emerging to
augment the safe assurance, of the effective drug supply
to the consumer thereby promising for significant
improvement in manufacturing quality performance.

It includes;

«» Beginning with a target product profile.Defining
of a target product quality profile

+» Gathering of relevant prior knowledge about the
drug substance and potential excipients and
process operations.

+» Designing of a formulation and identification of
the critical material (quality) attributes of the
final product.

+» Designing of a manufacturing process to produce
a final product.

+» ldentification of the critical process parameters
and input (raw) material attributes.

«» Establishment of a control strategy for the entire
process.

Learning system based on a computational technique
which can simulate the neurological processing ability of
the human brain. It has been applied to solve various
problems related to the QSARs (quantitative structure—
activity relationships, QSPRs (quantitative structure—
pharmacokinetic relationships), estimation of diffusion
coefficient and prediction of the skin permeability and the
mechanism of drug action.

Computing technology in Toxicology and risk assessment

7

% It incepted in 1962, In silico toxicity predictions
have made great strides Following
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the problems: More toxicity data, for greater
consistency.

** Mechanistic appreciation of clear toxicity.

Some softwares used in toxicology were listed below;

< DEREK Nexus: Prediction of toxicological profiles.

<+ Literature examination for functionality of data.

« Hazard Expert: Identification of noxious
molecules. Bioavailability calculations,
accumulation and other parameters of
consideration.

«* VirtualToxLab: Docking and QSAR hybrid

approach.

% MetaDrug: Systems pharmacology platform built
on data from MetaBase. It is helpful in prediction
of prediction of mechanism of action, toxicity,
and off-target effects.

% TOPKAT: Prediction of toxicity measures in in
vitro assays and animal models.

% Percepta Toxicity modules: Prediction of acute
toxicity, aquatic toxicity, hERG channel
inhibition, endocrine disruption, genotoxicity,
and irritation and health effects.

«» ADMET Predictor: Prediction of endocrine
disruption, phospholipidosis, hERG channel
34-36

inhibition, skin sensitization, and so on.
Computing technology in Drug disposition

Data quantity is the limiting factor in case of ADMET
modelling. Some of the recent versions are gastro plus,
Lancaster CA, PK-SIM, and ADME/TOX web.>"*!

Recent developments

Joint analysis of vast data sets in incongruent formats and
focus on various biological facts is the key challenge for
qualitative, testable and validated frame work.
Integration of Pharmacy disciplines can find a solution to
this problem.42

Computing technology in Research publication

Publication of several investigations, some useful
examinations, scrutinies, and other research works are
the important countenances. Submission and publication
of research works by scholars in the form of manuscript
has become convenient with the use of computing
technology thereby, improving the quality of publications.
The main aim of the researcher is to publish their own
research work and computing technology plays vital role
in it. The computers help in making suitable corrections,
necessary editing which makes the document very facile
and multifaceted so as to make it viable for publication.
Computers provide different softwares for the accessible
typing and processing, correction of spellings,
grammatical mistakes and administer other editing points
for consideration. Computing technology helps in

recommendation have been made to overcome
&
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facilitation of the information about submission process
(E-submission process).“’ * After publication, articles are
free for anyone to review. Few types of software useful in
research publication are given below:

« Ithenticate: Plagiarism detection.

% Graph pad prism: lllustrations of experimental
data in to graphical representations and analysis
of kinetic data.

«* Chem Draw and Corel Draw: These softwares are
effectively utilized to draw chemical structures
and their view as three dimensional (3D) models.

«» IBM SPSS Statistics is an integrated product for
addressing from planning to data collection to
analysis, reporting and deployment.

Computing technology and Digital library

Digital libraries are the electronic assortment of real or
virtual resources which facilitates access of data
anywhere. This has paced up the digitalisation of written
and printed documents in the past few years.45’ 4

Advantages of Digital Library include;
«» Effective utilization without wastage.

< Lowered expenses for maintenance and

distribution of resources.

+» Storage of information in audio and video
formats.

«» Multiple users can access the data.
+» Compatible searching.

«» Easy distribution in various formats.
CONCLUSION

Computers thus offer effectiveness with the computing
technology as for easy and efficient access to germane
knowledge space across disjoined and exponentially
emergent research sources. It is thus a crucial success
factor for the field of biomedical research. Computers
provide web based knowledge with diverse search
options beyond common search engines. One can foresee
different approaches by using computing technology to
ease the exploratory methods which will guide for the
search paths and discovery of unanticipated facts. With
further improvement and investigation of applications of
computing  technology, newer approaches and
subsequent credibility can be achieved in pharmaceutical
research.
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