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5.1
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5.3
5.4
5.5
5.6
5.7
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Green Chemistry 92
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HydrotropicTechnotogy, 94
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5.1 lntroduction

Analytical chemistry, a crucial branch of chemistry, provides input related to the nature of
chemical substances and their occurrencc in organisms and in the environment through vari-
ous anall,tical measurcs. It is impossible to understand a product's life cycle without chemical
analysis of its components and degradation products. The standards and specincations fol
lowed for the use of chemicals in various industries are based on evidence obtained by analyti-
cal chcmists and arc furthcr controllcd by thc chcmical proccss. Sustainablc dcvelopmcnt aims
at decrea.sing the unfavourable aftereffecls of the materials that we use and produce. At the
same time, a leading concern is to changc the way energy and aromatic chemicals are created
from fossil fuels to make reproducible assets. Anabtical chemistry is the only field that can vali-
date the environmental liiendliness ofany novel method, process, or product.

The solubility of active ingredients, particularly low water solubility, poses enumerable
challenges not only during drug discovery, but also in the initial and last stages ofpharma-
ceutical developmcnt. Aqueous solubility is also associated with discharge and partition of
the chemicals in the environment and thus it is considered an elementary parameter in the

sustainable Approaches in phdrmaceuticdr sciencer First Edition. Edited by Kamal shah, Durgesh Nandini
Chauhan, and Nagendra Singh Chauhan.
O 2024 John Wiley & Sons Ltd. publishcd 2024 by John Wilcy & Sons Ltd.
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Abstract
Artificial Intelligence (AI) and Machine Learning (ML) are the new drivers for
the industry 4.0 revolution. Its use is becoming widespread across society. The

daw,n of AI and ML can also be witnessed in the pharmaceutical industry. The

manufacturilrg sector has been significantly impacted by AI-ML. The ability of
ML strategies to predict future events has allotved for the deciphering of com-
plicated patterns in manufacturing patterns. This has opened the avenues for an

intelligent decision support system in different manufacturing tasks like intuitive
and continual inspection, fault detection, quality enhancetnent, Process improve-

ment, management of supply chain, and much more. ML approaches allow for
the development of actionable intelligence to intprove productivit,v without huge

change ir-r the required resources. AI and MI- also have the potential to revolu-

tionize marketing. It can assist in different aspects of marketing, like product cost,

predictive analytics, market segmentation, etc. This chapter describes how AI and

ML can be used in various aspects of pharrnaceutical manufacturing and mar-

keting. Different tools have been highlighted. Hurdles in the wa,v of full-fledged
applications of Al ML have also been rnentionetl.
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ccuticalVivck Chavcla, Krishnan Anand and Vasso Apostolopoulos (cds.) Biointbrmatics Tools for
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