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ABSTRACT

The practice of digital health has grown at an incredible rate and has undoubtedly been catalyzed by the COVID-
19 pandemic. The terms "digital health” and "artificial intelligence" have become the most searched topics both in
and outside of healthcare. As we begin to see more Al technologies being adopted in healthcare around the world,
it is critical that pharmacists are involved. Digital health is becoming an important part of managing long-term
conditions, whether it's monitoring symptoms, monitoring adherence or even the treatment itself, so pharmacists
can play a key role in implementing technologies that improve patient experience and care. The pharmaceutical
industry is also undergoing a digital revolution fueled by artificial intelligence. It is used to improve drug

development, to personalize medicine, and it also leads to a significant reduction in medical costs.

Keywords: Artificial intelligence, Digital health, proof-of-concept.
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INTRODUCTION

Acrtificial intelligence (Al) is the simulation of human intelligence processes by machines, especially computer
systems. Which involves the perceiving, synthesizing, and inferring of information, demonstrated by machines, as
opposed to intelligence displayed by humans or by other animals [1]. It can also be defined as the ability of a
computer or a computer controlled robot for doing tasks that are usually done by the humans only because they
require a human intelligence and discernment. Although there are no Als that can perform the wide variety of tasks
an ordinary human can do, some of them are able to match humans in certain tasks. Machine learning (ML) is a
technique of Al that involves training a model (or algorithm) to make predictions based on data input [3] . Al has
variety of potential uses both in the clinical and industry setting, and some of the interesting real-world cases will
help to illustrate these opportunities. However, there is also a need for further education on Al in the health care
curriculum.The practice of digital health has been growing at an unbelievable rate and has undoubtedly been
catalyzed by COVID-19 pandemic.The terms “Digital health” as well as“artificial intelligence” has became there
most searched topics both within and outside the health care sector. As we begin to see more of the artificial
intelligence technologies implemented among health care settings across the globe, it is very essential for the
pharmacists to be involved into the same. Pharmacists are frontline health care professionals who have consistent
touchpoints with patients. With digital health becoming a core component of chronic disease management, whether
it be in symptom monitoring, adherence tracking, or even delivery of therapy itself, pharmacists play an integral
role in leveraging technologies to improve patient experiences and outcomes [4]. A strong voice of pharmacists
are required at the table while discussing about the development and implementation of Al algorithms and the
necessity to advocate for the integration of a more reliable Al component in the pharmacy sector. The registered
Pharmacists can also encourage students and other practicing pharmacists to be curious regarding the utilization

of Al among their practice.

METHODOLOGY

Based on a literature search in the major medical and epidemiological databases. The keywords “artificial
intelligence”, “mechanical intelligence” and “digital health”were used. Articles that addressed the discussion of
Al in pharmacy and written only in English were included. Editorials, comments, letter to the editor, articles that

were not fully available or those who lacked accurate information were excluded.
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A Brief History of Artificial Intelligence

Here’s a brief timeline of the past six decades of how Al evolved from its inception.

1956 - John McCarthy coined the term ‘artificial intelligence’ and had the first Al conference.

1969 - Shakey was the first general-purpose mobile robot built. It is now able to do things with a purpose
vs. just a list of instructions.

1997 - Supercomputer ‘Deep blue’ has designed, and it defeated the world champion chess player in a
match. It was a massive milestone by IBM to create this large computer.

2002 - The first commercially successful robotic vacuum cleaner was created.

2005 - 2019 - Today, we have speech recognition, robotic process automation (RPA), a dancing robot,
smart homes, and other innovations make their debut.

2020 - Baidu releases the LinearFold Al algorithm to medical and scientific and medical teams developing
a vaccine during the early stages of the SARS-CoV-2 (COVID-19) pandemic. The algorithm can predict
the RNA sequence of the virus in only 27 seconds, which is 120 times faster than other methods[2].

Advantages and Disadvantages of Al

Artificial intelligence has its pluses and minuses, much like any other concept or innovation. Here’s a quick
rundown of some pros and cons.

Pros

It reduces human error

It never sleeps, so it’s available 24x7

It never gets bored, so it easily handles repetitive tasks
It’s fast

It’s costly to implement

It can’t duplicate human creativity

It will definitely replace some jobs, leading to unemployment
People can become overly reliant on it 2
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CLINICAL APPLICATIONS

Pharmacists in several healthcare settings have used Al to deliver data-driven interventions through clinical
decision support systems (CDSS). This type of technology helps the pharmacist collect data and take action to
prevent medication errors, minimize patient complications and save costs. For example, one company, Arine,
created a platform that provides pharmacists with the information needed to provide comprehensive patient care
services such as personalized medication management, lifestyle counseling and care coordination through
telehealth [5] . Another company, Cricket Health, is using ML to support patients with chronic kidney disease
(CKD). Cricket Health's models are designed to predict estimated glomerular filtration rate (eGFR) without
laboratory data. A cohort study was designed using the Cricket Health training program with 37 participants (total
61) in the intervention group. Study results showed that more Cricket Health patients started dialysis on an
outpatient basis and showed better knowledge about the disease (pandlt;0.001) [6]. In particular, in a similar study
with Cricket Health, which was an educational program for patients with CKD stage 4 and 5. 5 will help determine
what treatment would be best for their kidney health. Patients had a greater choice of peritoneal dialysis, kidney
transplantation (as opposed to conservative therapy) and general knowledge of the disease state [7]. CDSSs were
also implemented in local pharmacies. A literature review of six different studies showed a 31% reduction in
drug-drug interactions (DDI) and a reduction in inappropriate medications for pregnant or elderly patients.
However, the study found that clinical inertia and vigilance fatigue hindered the use of CDSS in the community
[8,9]. Al can also be seen in outpatient treatment. A systematic review by Sennesael et al. analyzed 16 different
studies involving CDSS and patients requiring anticoagulation. Some positive features of CDSS included
integration with EMRs, no additional data entry, and referrals (as opposed to only assessments) required by the
physician. The study also revealed negative aspects of CDSS, such as lack of formal incentives to use the
technology, lack of decision support results for patients, and lack of regular feedback to clinicians, all of which
may hinder CDSS implementation. in practice. Al can be useful for acute care pharmacists, as highlighted in a
study by Calloway et al., which describes an acute care facility using CDSS to guide pharmaceutical interventions
in antimicrobial stewardship. These interventions included de-escalation of antibiotic regimens, identification of
inappropriate antibiotics based on cultures or patient laboratory data, dose optimization, and switching from
intravenous to oral administration. The authors also reported that the CDSS alerted the diabetes educator when
abnormal blood glucose values were found in health records. The use of CDSS thus increased the clinical

interventions of pharmacists by more than 100 per month, saving approximately $1.5 million per year [10] .
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Al in diagnosis and targeted genomic treatments

Medical Records Management: Maintaining patient medical records is a complex task. Data collection, storage
normalization and tracking are made easy by implementing an artificial intelligence system. Google’s healthcare
project Deep Mind[11] (developed by Google) helps to mine patient data in a short time. Therefore this project is
useful for better and faster treatment. Moor fields Eye Hospital NHS is supporting this project to improve eye

care.

Preparation of treatment plan: Preparation of effective treatment plans is possible with the help of artificial
intelligence technology. When a patient’s critical condition occurs and choosing an appropriate treatment plan
becomes difficult, artificial intelligence is needed to manage the situation. All previous information and reports,
clinical expertise, etc., are considered when developing a treatment plan recommended by this technique. IBM
Watson for Oncology Software as a Service [12] is a cognitive computer decision support system that analyzes
patient data from thousands of historical cases and thousands of hours of work with doctors at Memorial Sloan
Kettering Cancer Center and provides treatment options to help. Oncologists make informed decisions. These
treatment options are supported by the literature maintained by Memorial Sloan Kettering and more than 300
medical journals and 200 textbooks, providing nearly 15 million texts [12].

Help in repetitive tasks: Al technology helps to detect and detect diseases or disorders also in some repetitive
tasks like X-ray, Radiology, ECHO, EKG exams etc. Medical Sieve [13] (an algorithm pioneered by IBM) is a
"cognitive assistant” with good analytical and reasoning skills. A medical startup is essential to improving patient
conditions by combining deep learning with medical knowledge. A special computer program is available for each
part of the body that is used for certain diseases. Deep learning can be used in almost all types of image analysis
such as X-ray, CT scan, ECHO, EKG, etc.

Health support and medical assistance: In recent years, the use of artificial intelligence technology in health
services and also in medical assistance has been recognized as effective. Molly [14] (a virtual nurse designed by
a startup) is given a pleasant voice and a hearty face. It aims to help guide patient care and support chronic disease
patients during doctor visits. Ai Cure[15] is a smart webcam application that monitors patients and helps them
manage their condition. This application is useful for patients with serious drug-related situations and patients

participating in clinical trials.

Medical precision: Al has a good impact on genomics and genetic development. The artificial intelligence system
Deep Genomics [16] is useful for tracing patterns in genetic information and patient data to identify mutations
and associations with diseases. This system informs doctors about what happens in the cell when a genetic

variation changes the DNA. Craig Venter[17], the father of the Human Genome Project, developed an algorithm

IJCRT2308737 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g686


http://www.ijcrt.org/

www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 8 August 2023 | ISSN: 2320-2882

that provides information about physical characteristics of patients based on their DNA. "Human Longevity" Al
technology is useful for pinpointing the exact location of cancer and vascular diseases in their early stages.

Drug creation: Drug development or creation takes more than ten years and spends billions of rupees. The
artificial intelligence technology "Atomwise"[18], which uses supercomputers, is useful for finding drugs from the
molecular structure database. It launched a virtual search program for a safe and effective treatment of the Ebola
virus with existing drugs. The technology identified two drugs that caused the Ebola infection. This analysis was
completed in a day compared to months or years of manual analysis. A Boston-based biopharmaceutical company
has developed big data for patient care. It backs up the data to find reasons why some patients survive their
illnesses. They used patients' biological data and artificial intelligence technology to determine the difference
between healthy and unhealthy atmospheric conditions. It helps in drug discovery and design, treatment and

problem solving.

Al helps people in the healthcare system: "Open Al Ecosystem”[19] was one of the ten most promising
technologies in 2016. It is useful to collect and compare data on social awareness algorithms. Extensive
information is stored in the health system, which includes the patient's medical history and treatment information
from childhood to this age. This huge data can be analyzed through ecosystems and recommendations can be made
about the patient's lifestyle and habits.

Health Care Analysis: In a health care system, when all the information is in the computer, it is easy to get the
information. The Netherlands stores 97 percent of invoices in digital form[20] containing treatment information,
names of doctors and hospitals. Therefore, they can be easily applied. Local company Zorgprisma Publiek analyzes
invoices using IBM Watson cloud technology. When an accident occurs, he immediately recognizes it and takes

the right measures. Thanks to this, the hospitalization of the patient is improved and avoided.

Al in medical cost reduction

Artificial intelligence and data are also useful in reducing costs in the healthcare sector. Artificial intelligence is
used, for example, to develop new ways to treat chronic diseases. In one study, researchers used artificial
intelligence to develop a new program that helped diabetics manage their condition more effectively. The program,

now used in many hospitals, could save millions of dollars in healthcare costs.

Artificial intelligence will also improve the efficiency of the health sector. It is used, for example, in the current
development of new appointment scheduling and patient data management capabilities. It is also used to develop

new capabilities to automate operations such as billing and coding[21-25].
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The role of artificial intelligence in market forecasting and monitoring

The prosperity of a company depends on the constant promotion and increase of its business interests. Although
large funds are used, the performance of RandD in the pharmaceutical industry decreases due to the inability of
companies to adapt to current marketing methods [26]. Synchronized with the fourth industrial revolution, the
development of digital technology facilitates a new type of digitized marketing through a multimodal decision-
making system that collects and evaluates statistical and mathematical data and performs human interpretations so

that Al-supported decision-making paradigms can search for new ones. such commercial prospects [27].

Artificial intelligence also makes it possible to study in detail the basic needs of the product from the point of
view of the customer, as well as to understand the market requirements, which helps in decision-making with the
help of predictive models. This process is also able to forecast sales and evaluate the market. The software includes
artificial intelligence to engage consumers and raise awareness among healthcare professionals by displaying
advertisements that target a product segment with one click [28]. In addition, these approaches use natural language
processing (NLP) algorithms to look at keywords entered by buyers and associate them with the possibility of

purchasing a product [29,30].

Many business-to-business (B2B) companies have announced self-service platforms that allow free inspection of
healthy products, easy to find by sending their specifications, receive orders and control their own transport
logistics. Pharmaceutical organizations also provide their own websites such as "1mg", "Medline", "Netmeds"
and "Ask Apollo” to address the unmet needs of patients [31]. Sales forecasting is also important for many
pharmaceutical companies that can apply Al in this field, such as "Business Smart Sales Forecast Analysis™, which
uses a combination of time series forecasting and real-time usage. . This helps pharmaceutical companies to predict

product sales to avoid the cost of storage or to avoid the disadvantage of buyers due to shortage [32].

The embodiment of artificial intelligence in nanomedicine

Nanomedicine uses nanotechnology and medicines to diagnose, treat and control complex diseases such as
malaria, cancer, HIV, many inflammatory diseases and asthma. Later, nanoparticle-modulated drug delivery
assumed a dominant position in the therapeutic and diagnostic arena due to their improved therapeutic efficacy
[33-38]. Combining nanotechnology with artificial intelligence can provide answers to various formula

development questions [39].

Methotrexate nanosuspension was algorithmically methodized by studying the energy of the mixing of drug
molecules and investigating the factors that can contribute to the agglomeration of the formulations [40]. "Coarse-
grained simulation” combined with chemical evaluation can help interactively evaluate the drug dendrimer and
evaluate the encapsulation of the drug in the dendrim. In addition, software such as LAMMPS and GROMACS4

can be used to study the effect of surface chemistry on the cellular uptake of nanoparticles [41].
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Al enabled the formation of silicasomes, which are a mixture of internalizing arginine-glycine-aspartic acid
(IRGD) sequences, a tumor-penetrating peptide, and multifunctional mesoporous silica nanoparticles loaded with
irinotecan. This silicasome internalization can be increased threefold or fourfold because iIRGD promotes

silicasome transcytosis, improving treatment results and favorable long-term survival [42-44].

Artificial intelligence in pharmaceutical practice in hospitals and community pharmacies

Machine learning models enable email personalization with speed and accuracy greater than any human.
Chatbots[45] can be used to improve service delivery. Chatbots can mimic customer service interactions between
customers and sales staff. Chatbots can automatically resolve customer complaints and questions, and difficult
questions are transferred to employees. This principle can be applied in retail pharmacies. Chatbots can be

programmed to mimic interactions between a pharmacy and a patient.

Walgreen [46-49] partnered with telehealth company Medline to create a way to help patients communicate with
healthcare professionals via video chat. Artificial intelligence can also be useful in inventory management. As a
retail pharmacy, imagine being able to predict what your patients will need in the near future, stock them and send
customized software to send emails to remind the patient of medication needs. Data analytics based on artificial
intelligence can be used to predict a patient's future drug purchase. Predicting a patient's drug purchase using

artificial intelligence helps the pharmacy make the right stock purchase decisions.

However, there are inventory management software and applications that are used in retail pharmacy inventory
management such as Mckessons; Freedom; Winpharm; PrimeRx; and WinRX, not all use artificial intelligence or
machine learning. For example, Al company Blue Yonder developed software for the Otto Group [50], a German
online and catalog retailer. This software can predict with 90° accuracy what Otto will sell in 30 days. This reduced
the delivery schedule for purchased products from a week or more to two days, allowing a product to be shipped
directly from the supplier to the consumer without going through a warehouse. The University of California, San
Francisco Medical Center (UCSF) is working to improve patient safety and is using robotic technology to prepare
and monitor medications. According to them, the technology perfectly produced 3,50,000 doses of medicine. The
robot has proven to be far superior to humans in size and ability to deliver precise medications. Robotics
capabilities include the production of oral and injectable drugs, including toxic chemotherapy drugs. This gave
UCSF pharmacists and nurses the freedom to use their expertise to focus directly on patient care and collaboration
with physicians. In the pharmacy's automated system, computers first electronically receive drug orders from
UCSF physicians and pharmacists. Robotics then picks up, packs and dispenses the individual pill doses. After
that, the machines collect the parts on a plastic ring with a barcode. The thin plastic ring contains all the medication
the patient needs to take within 12 hours. The functionality of the automated system is enhanced by their ability

to prepare sterile formulations for chemotherapy and fill intravenous syringes with the correct drugs [51].

The role of artificial intelligence in quality management and assurance
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The production of a primary product from raw products requires the harmonization of several criteria [52]. Strict
quality control of products and keeping them constant between batches requires manual intervention. This may
not be the ideal method in every case, which suggests the need for Al involvement in this era [53]. The FDA has
updated “current good manufacturing practices (cGMP)” by proposing a “Quality by Design” system that
understands the basic function of a drug and clear standards that govern the final nature of the drug [54-55]. A
combination of human power and artificial intelligence was used to examine the first round of data from production
lines and create decision trees. These were later transliterated into axioms and studied by users to later facilitate
the production cycle [56]. The research looked at the dissolution properties, a barometer of the batch-to-batch
constant of theophylline pellets, using an ANN that accurately predicted the dissolution of the study formulation,

with inaccuracy and It; 8% [57].

Artificial intelligence can also be used to control production systems to achieve desired product quality [58].
ANN-guided control of the freeze-dehydration method is used, which implements a combination of self-adaptive
evolution with local search and back-propagation algorithms. Such methods can be used to predict the temperature
and thickness of the dried cake at a later stage (t Dt) for a certain group of performance characteristics, ultimately
facilitating the verification of potential product standards [59]. An automatic data entry algorithm such as the
“Electronic Lab Notebook” with complex, ingenious mechanisms can ensure product quality[60]. In addition, data
mining and multiple data service methods of “total quality management (TQM)” expert processes can be used as
useful tools for complex evaluations and the development of advanced technologies for intelligent quality

management [61].

The Role of Artificial Intelligence Algorithms in Designing Clinical Trials

Clinical trials aim to prove the safety and effectiveness of a drug in humans for a specific disease and require 6-7
years with significant funding. However, only 10% of the molecules tested in such trials achieve fruitful approval,
which is a huge setback for the industry [62]. These losses may be due to poor patient selection, lack of technical
infrastructure and poor facilities. However, due to the availability of huge digital medical data, these failures can

be mitigated by artificial intelligence [63].

Patient recruitment consumes approximately 33% of the duration of the clinical trial. Conducting a clinical trial
can be facilitated by appropriate patient recruitment, which on the contrary leads to an approximately 86%
infertility scenario [64]. Al can help select only a selective affected population for participation in phase 1l and 111
clinical trials using patient relevant genomic exposure, which can facilitate more accurate prediction of existing
drug targets in selected individuals [65, 66]. Preclinical screening of molecules as well as identification of lead
compounds before starting clinical trials using additional Al capabilities such as predictive ML and alternative
inference algorithms will contribute to more accurate prediction of lead molecules, which would reduce clinical

trials at selected sites. Patient population [67].
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Patient attrition in clinical trials accounts for about one-third of clinical trials failing, leading to additional
recruitment needs during peak study periods, leading to a lack of time and funding. Such problems can be avoided
by carefully monitoring patients and facilitating their adherence to a legal clinical trial protocol [68]. AiCure
implemented a mobile app that monitored routine medication use in patients with schizophrenia in a phase Il trial,

resulting in a 25% increase in patient compliance, ensuring a fruitful clinical trial [69].

Advancing the advancement of Al pharmaceuticals

The identification of a new drug compound depends on its subsequent implementation in a suitable drug
formulation with favourable delivery properties. From this perspective, Al can replace the earlier trial-and-error
method [70]. Many computational techniques can solve formulation design problems such as stability, porosity,
solubility, etc. using quantitative structure-property relationship (QSPR) [71]. Decision support systems use rule-
based algorithms to decide on the class, properties and amount of excipients based on the physicochemical
properties of the drug, and work with a feedback system to monitor and periodically adjust the entire mechanism
[72-75].

Integrating "Model Expert Systems (MES)" with ANNs has been reported to provide a hybrid approach to
facilitate direct filling of hard gelatin pyrocicam capsules according to its dissolution parameters. MES determines
options and proposals for further development of the formulation according to the input criteria. In contrast, ANN
uses back-propagation training to combine formulation criteria with primary feedback, which is simultaneously

controlled by the control module to ensure smooth formulation progress [76,77].

Several mathematical methods such as Computational Fluid Dynamics (CFD), Discrete Element Modelling
(DEM) and Finite Element Method (FEM) have been used to study the effect of powder flow characteristics on
mould filling and method. tablet packaging [78,79]. In addition, CFD can be used to investigate the effect of tablet
shape/size on dissolution parameters [80]. Combining such mathematical paradigms with artificial intelligence can
prove to be of great benefit in the rapid production of pharmaceutical products.

DISCUSSION

The development of information processing and technology has crossed all dimensions of science. Artificial
intelligence (Al) is one of the main branches of computer science, which has spread to all arenas of science and
technology, from nuclear technology to medicine. Thus, artificial intelligence has found its way to applications in
medicinal chemistry and healthcare. Traditional drug design methods have recently been replaced by computer-
aided drug design. Artificial intelligence is widely used to improve drug techniques and timing. In addition, Al
can conveniently identify target proteins, which improves the success of the planned drug. Artificial intelligence
technology is used at every stage of drug development, which reduces the health risks associated with preclinical

studies and also significantly reduces costs. Artificial intelligence is a powerful data mining tool based on massive
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pharmacological data and machine learning. Therefore, Al has been used in new drug development, activity
evaluation, virtual screening, and in silico evaluation of drug molecular properties (absorption, distribution,
metabolism, excretion and toxicity). Several pharmaceutical companies have partnered with Al companies to
accelerate progress in drug development and the healthcare system. Artificial intelligence has the potential to
greatly impact and shift the focus of pharmacists from dispensing medications to a wider range of patient services.
A pharmacist can use artificial intelligence to help people get the most of their medications and keep them healthy.
Most importantly, Al offers pharmacies the ability to work more collaboratively across multiple units serving the
same patient. In addition to potentially better healthcare services provided by professionals to patients, Al can be
a useful tool in providing guidance on how and where to receive the most cost-effective healthcare and how best
to communicate with healthcare professionals. Optimizing the value of portable data; provide daily lifestyle
guidance; combining diet and exercise; and supporting enrollment and adherence to treatment.

CONCLUSION

Artificial intelligence combines human knowledge and artificial intelligence resources. As Al research and its
many interesting applications continue, it can be seen as a necessary evil even by those who see it as an enemy.
Therefore, it is highly recommended that pharmacists acquire the necessary hard skills that will contribute to the
increase of artificial intelligence. Training and exposure to artificial intelligence is essential in all areas of
pharmaceutical practice. Advances in artificial intelligence, along with its impressive capabilities to regularly
reduce the bottlenecks faced by pharmaceutical organizations that affect drug development pipelines and long-
term product life cycles, could justify an increase in new companies. in this arena [81]. There are many perverse
threats in current health care, such as rising drug and medical costs, and society demands definite, significant
action in these areas. As a result of the inclusion of artificial intelligence in the production of pharmaceutical
products, personalized drugs with appropriate dosage, release properties and various necessary aspects can be
prepared according to the demand of a particular patient [82]. The use of current algorithms assisted by Al should
reduce the time to market goods and also improve the quality of goods and the general security of the production
schedule, and increase the use of available resources along with costs. . -effective, emphasizing and recommending

the critical importance of mechanization [83].

The most important fear for the inclusion of these platforms is the expected job cuts and strict policies regarding
the implementation of artificial intelligence. However, these techniques were proposed to make the task effortless
and not to completely exclude humans [84]. In addition to facilitating the fast and hassle-free determination of
relevant compounds, Al can also provide recommendations on synthetic routes for these substances, predict

favourable chemical structures and understand drug-target combinations and relevant SAR value.

Al can also suggest dominant inputs to incorporate the original drug into the appropriate formula and refine it
with quick decision-making, culminating in rapid batch production of high-quality products. Al can also improve

the safety and efficacy of substances in clinical trials and ensure optimal market alignment and pricing through
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comprehensive market surveillance and forecasting. Despite the fact that currently there are no drugs derived from
Al-enabled systems on the market, there are clear challenges in the implementation of this technology, it is possible
that Al will mature into a valuable tool in the pharmaceutical industry in the near future. Pharmacy students must
become familiar with the basics of information technology and artificial intelligence during their medical education
through the health informatics curriculum. Pharmacists must also be able to develop an understanding of artificial
intelligence through ongoing training. Data science courses or pharmacy residencies focused on Al topics should
be offered to pharmacists who want more hands-on involvement in the development, management and use of Al.
As these technologies evolve rapidly, the pharmacy education system must remain nimble to ensure that our

profession is prepared to lead these changes in care.
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