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Abstract- As the information technology and internet grows, ridustries are able to store more and more amount afata.

With the use of data mining, it is easy to analyzer process the data or to generate knowledge basemh the data.
Pharmaceutical industry is a huge industry which maufactures drugs in various formats such as tablefscapsules, and
ointment or injection materials. Production of drugs or medicines includes a huge deal with various ikils of data. This
paper outlines the application of data mining in poduction of medicines.
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l. INTRODUCTION

Industries always seek for the innovation in tHaisiness. Out of all the innovative concepts thdustry has
thought about, some are useful in product desigmaanufacturing of the product. Talking aboutdesigning and
manufacturing phase, the data conventionally flawdlustrated in Figure 1.
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The process of production may become imperfectdeyaf any narrowed flow of information which is rest per
the main flow of information. The local rediregtisuch as changes in pre-decided design or ereorsrgted while
manufacturing process is being carried out. Data@ngitechniques contributes to generate knowledye the data
and knowledge is applied again on the first phase understanding user’'s need and trends (KusiaRndth,

2007)[1]. This cycle is illustrated in Figure 2.
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Figure 2. Cycle of data flow and knowledge

A large volume of data is generated during theclifde of the product. The data comes from evergestaf the
product life cycle such as market analysis (datkected from doctor, patients consuming the medigjn making
blueprint phase, manufacturing process and pnogigiroduct in the hand of consumers. After the gpien of
data, knowledge is extracted from the filtered datled information. The key factor is knowledg®guced from
the data with the help of data mining. The Figuiku3trates how the data grows to knowledge.
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Figure 3. The way data becomes knowledge

The improvement in the design of the next genemgpimduct or in the manufacturing process is leadrhis based
on the produced knowledge. Definitely the achiesetrof business lies in discovering the correct exidvant
knowledge. Information from which the knowledgedse produced must be timely and up to date.

A. Understanding user’'s demand-
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If the collected data remains only data and unpp®ed, many facts are hidden behind it. But with the

application of data mining, it is possible to digep some facts related to customer’s approach usvtre

product which is not directly represented by theada

For e.g. Data mining applied to doctor and patiErhain may provide the answers to few questionk as

- Which qualities of our product emphasize custonegsurchase our product?

- How the new customers turn to our product?

- Why some customers never turn to our product?
Most of the database management systems, such a&cb&Ss and Oracle, come with query facilities g
answers to some of these higher-level questionsieder, for in-depth analysis, data-mining algorithare needed
(Witten & Frank, 2005) [2].

B. Sensing Market Trends -

With the development of larger and larger industrieoncept of data ware house also grows. All itrtass
want to keep their data for future reference andysthrough storing the data in data warehousemByng the

data from the data warehouse, companies can digrendls and changing tastes of customers. Minimg ti
series is an active research area (Kusiak & So@@6®3]. Trends are important to be understood beeat

reflects changes in tastes of customers, techn@odyesults of strategies set by the company.

C. Diminish data complexity -

Database stores data in form of rows and columhgrevrows represent number of records which reptese
the data and columns represent categories undehwdaita is stored. Size of data is correlated wiith of the
company. The larger company may store huge amduddta. To avoid ambiguity and mess irrelevant data
be removed from the database. This ultimatelyltesueasy data — mining.

D. Increase understandability -

Human being can understand the data easily if firésented in the form of charts, graphs or arrdrgble.
Moreover, relationship can be also easily undetstbmore than one kind of data is presented imgle pane.
Knowledge about the data is needed to understandata fully.

Il. KNOWLEDGE DISCOVERY

Knowledge Discovery is the process of digging dwg knowledge from the available large amount oadat
Data collected by the industry can be useful butWderdge produced based on that data is not onffglubat
important as well as relevant and filtered. Dataing is used to mine the data and put it to thell@hich can
provide some knowledge. There are two main clasgiin of data mining. i. Descriptive and ii. Pielie.
Descriptive data mining helps in describing theteratvhat data represents while the predictive daitang
helps in predicting (expecting results) resultsory with the depth and richness of the data praogsdata
mining also supports the needs of an individuaéotbpf the database. In all the areas like engingemedical,
pharmaceutical and business applications, datangisi proved successful technique for knowledgeadisry.
(Da Cunha,Agard, & Kusiak, 2006 [4]; Harding, ShahbSrinivas, & Kusiak,2006[5]; Kusiak, 2006[6]).

The area of designing the product and manufactyingess are fully appropriate for applying theadatining
as it contains varieties of data in very large antoAs data mining helps in generating knowledgerfrthe
data, it not only provides conclusive data but dstps in decision making by providing light on thesiness
risks. Following are the few data-mining algoriththat are commonly used(Witten & Frank, 2005 [2]):

- Decision-tree algorithms.

- Decision-rule algorithms.

- Clustering.

- Regression.
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Data mining can be useful not only in providing o#ew of the matter involved in the data but also f
prediction based on the data or create any precs#el from the data. For e.g. Data mining can lexlus:
(Kusiak & Smith, 2007))[1]

- Describe the data

- Categorize the data

- Conceptualize the data

- Relationships between the data

Data mining only cannot be used for all kinds obldewith data. It needs some supportive other teold
technologies to work together and provide exaailtesTechnologies or techniques such as data wasaty useful
for providing data to data mining, visualizatiorheiques helpful for presenting the data in undedtble format,
computer network for distributing the data. Suathteques are to be integrated along with the daténgnto have
the efficient effect of the data mining.

Next Section of this paper discusses applicatiomatd mining in manufacturing process of the produc

M. PRODUCTION PROCESS OF MEDICINES - TABLET
Medicines of various kinds, before coming into eats or doctors hand, passes through many staegire 4
illustrates the process of how a material becordésestablet or medicine.[7]
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Figure 4. Manufacturing Process of tablet - mewici

During the process, the physical characteristicstafting initial material is changed number ofdsrbefore being
formed as a product. The active ingredients andpixts are mixed to form the granules. Moreoveanynother
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unit processes are involved in making tabletsuidiclg particle size reduction, sizing of the talétiending, drying
the material up to required temperature, compa@iahcoating.
The sequence of unit operations [7] is illustrateBigure 5.

]
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Figure 5. Sequence of operations in tablet.mfg
Various factors related with tablet can affect emntuniformity, bioavailability or stability.

A. Dispensing -
The first step of the tablet manufacturing prodssdispensing. Dispensing is the stage where thghvef RM
(raw material) and other ingredients is determiaedording to the dosage and batch required to bpaped.
Dispensing can be done manually or with the helweifjh scale tool. Some possible issues like wamghiccuracy,
dust control during manual handling and quantitytoal of each ingredient may arise. Referring te garlier data
stored in the company, the above possible issugdmaolved or controlled.

B. Sizing -
During manufacturing of tablets, it is easier tertd the material if the all the ingredients areghef same size. It
improves the uniformity to the tablet. The sizisglie stage which does size reduction, millingsleitng or grinding
to the mixture and makes almost fine particle s&ieing promotescontrolled particle size distribution of dry
granulation which is useful to promote better flofamixture in tablet machine.

C. Power blending -
Power blending is the most difficult unit operatioecause it cent per cent accuracy is practicalachievable. The
blending is the stage of pre granulation of tablenufacturing. The mixing process for every prochag optimum
mixing time and prolonged mixing may result in aiggd or unformed product. Along with mixing timeaixing
speed is most affecting factor to the product. TWeé blender, Tumbling blender, Agitated powder btker,
Container blender etc. are the widely used typddesfder.

D. Granulation -

The next stage after blending is the granulatiohe Pprepared mixture of material is granulated tovige
uniformity (homogeneity).

E. Drying -
Drying is the most important phase in the tablehuofiacturing. In this phase, dryer is used to deyrtiaterial and to
remove unwanted moisture from the product. The bassto be taken in keeping the low enough moigtuensure
the free flowing. The widely used dryers includecMiam tray dryer, Microwave dryer, Spray dryer.

F. Tablet Compression -
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As the granules are prepared, they are compressed tonverted into final product. A high speed hamical
device is used to compress the tablet which sqseisegranules with extreme precision in particslaape. The
punches and dies are fixed for the desired shdfigure 6 illustrates the common stages of compoassihe
ingredients are pressed forcefully and they tuta fablet.
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Figure 6. Common stages of compression

G. Supplementary process -
Along with the above mentioned stages, tablet meatufing process includes some supplementary psesashich
turn it to the fine product such as tablet weighinitoring device (monitors force at each compressitablet
deduster (removes the extra powder which comes &ty tablet coming out of compression), Fette hirec
(chills the compression device).

H. Coating and packing -
As soon as the tablet is ready, coating is dorgiv® the finishing touch to the tablet or to cotles bitter taste of
the ingredients. It is not necessary that all kifdablets are being coated. When coating is dpreguct is ready
for the packing. The packing can be in aluminunh doiblister strips. Blister packs are common arellzeing used
for wide variety of product.

These above mentioned six stages convert a migfui@v material and ingredients in to a medicinatdDmining is
useful as and when the reference of existing dat@éded for any decision making.

V. DATA INVOLVED IN PRODUCTION

The data mining techniques can be applied when stateeis already in hand. Data mining methods refeéhe
tools provided by the data mining. Figure 7 illas&s how the figures of AM (active material) andtipients fall or
increase as the medical weight of the tablet tprbduced is to be changed.
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Figure 7. Increase and fall of AM and Excipiemtgontext to mg.

Data mining categorization according to its functt@n be classification, regression, clusteringjrsarization, link
analyis (Fayyad, Piatetsky — Shapiro and Smyth6[#9 Fayyad, Piatetsky — Shapiro, Smyth and Utkanuy,
1996[9], Berry and Linoff, 1997[10]). The data imved in production process of tablet is the medigeight of the
tablet, quantity of active material, quantity ofceepients (relevant with active material) and pbgkisize of the
tablet. Each of the data may change in contextatolbto be manufactured or medicine to be produ€kd.two
different tablets of same medical weight may nattam same quantity of active material and exciejgie The
Table 1 illustrates the comparative study of inseear fall of ingredients and size as the milligranedical weight
of the tablet) varies. The data mining techniquas lse applied at the stage of sizing particuldflany problem
occurs during sizing or blending, the data is tadgewed again using data mining. The same loopbeaapplied
in the stage of tablet compression. If any probkeiees during compression of the tablet, the data be mined
again from the previous stages. The previous ddlkacts the low enough moisture to be kept in tlaemal or size
of the granules which directly affects the quatifythe tablets.

Tablet weight (in mgs.) Active material (app. In  Exciepients (app. In mgs.) Size (in mm)
mgs.)

10 10 200% 7.14
25-50 25-50 200% 7.94
100 100 80% 8.73

250 250 50% 9.52
300 300 40% 11.11

500 500 20% 12.7

Table 1. Showing comparative study between AM,i&pients, Size in context to Tablet medical weight

V. CONCLUSION

The data mining procedure emphasized the set aflatepeating interaction activities. The datatedte changed
continuously as the changes occurs in market andrggons of the medicinesCliih-Hung Hsu, 200911]Up to

date industrial standards are to be maintaineenwam in the market and to reach up to the satisfaenark of

doctors and customers. But such business decigionbe made only by data mining. By applying progata

mining techniques, the possible problems duringufeturing process can be solved and ultimatefgstilts into
accurate and consistent production of medicines.
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