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ABSTRACT

The fourth industrial revolution, with its characteristics of “hyper—connectivity”, “hyper—intelligence” and “automation”,

is a hot topic

worldwide, It will fundamentally change industry, economy, and business models through technological innovations, such as big
data, cloud computing, Internet of Things (loT), artificial intelligence (Al), and 3D printing. In particular, the development of highly
advanced information technology (IT) and Al is expected to replace human roles, thereby changing employment and occupation
prospects in the future, Based on this, some predict that the profession of the pharmacist will soon disappear. To counter this,
pharmacists’ attention and efforts are required to seek innovative transformations in their functions by responding sensitively and
promptly to changes of the fourth industrial revolution, It is also necessary to recognize the new roles of pharmacists and to
develop the competencies to perform them, The fourth industrial revolution is an inevitable change of the times, At this time, we
should take comprehensive and open perspectives on how the future society will change economically, culturally, and socially, and

use it as an opportunity to shape the new future of pharmacists,
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Table 1. Artificial Intelligence (Al)-Based Drug Discovery

Pharmaceufical Al Company Al Name Technology Indication
company
. Deep-l i ing fi L .
Merck Atomwise Atomnet eeprieaming screening from Ebola virus infection
molecular structure data
Novartis Deep-learing cognitive computin N/A
Pfizer IBM Watson Tecﬁmolo 9 cog puling Cancer
Wgorlld Teva 9y Respiratory & CNS disease
wide
Santen . TWOXAR DUMA Deep-learing screening from literature Glaucoma
Pharmaceuticals and assay data
Deep-l i tural | .
Janssen . Benovolent Al Benovolent Al oep eo'rnlng and na urg anguage Multiple
Pharmaceutica processing of research literature
] Al-based lead optimization platform NAFLD, Parkinson's disease,
. . Standigm Best . e .
Standigm Standigm Standiam Insiaht Al-based hidden indication & pathway autism
9 9 with potential target prediction Solid tumor
Korea Screening, analyzing and managin:
Pharos IBT Pharos IBT Chemiverse 'g, yang gng Acute myeloid leukemia
data library
Boryung Pharminogen - Convolutional Deep-learning platform N/A

Abbreviations: CNS, central nervous system; NAFLD, Non-alcoholic fatty liver disease; N/A, None Announced
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Table 2. Future Pharmacists’ Roles and Functions

AR} A8 vl op) A5 Wik /221

Settings

Pharmacists’ roles and functions

Participation of interdisciplinary team care

Health-care system pharmacy

Provision of direct patient care services

Al-based clinical decision & medication management

Community pharmacy

Real-time data-based medication therapy management
Provision of pharmaceutical care services through loT (mobile-based pharmaceutical care services)

Digital technology- & Al-based drug discovery

Pharmaceutical industry
Management of QbD

Conduction of virtual clinical trials

Public health and administration

Dato- & Al-based healthcare policy development

Implementation of platform for health and medical big data

Development of wearable devices and applications for pharmaceutical care services

Digital healthcare industry

(digital-based pharmaceutical care services)

Management & utilization of big data

Abbreviations: Al, artificial intelligence; loT, Internet of Things; QbD, quality by design
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Fig. 1. Competencies of the Future Pharmacists
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