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The healthcare industry is undergoing a 
monumental shift. 

The introduction of automation into hospital 
pharmacy workflows is transforming care, freeing 
up time for pharmacists to engage in more clinical 
initiatives that improve patient outcomes. The 
journey towards a zero-error central pharmacy 
reduces medication error and waste, but many 
pharmacies are still putting off the adoption of 
autonomous solutions. To overcome this reluctance, 
technology needs to be easy to adopt, flexible 
enough to adapt to the increasing complexities of 
the central pharmacy, and more directly establish 
new standards of care.

Automation on its own is not enough. Hospitals 
and health systems must leverage new turnkey 
operational service models to optimize and 
maximize the benefit of automation technology. 
Leveraging new technologies within the as-a-service 
model will help unlock the human potential that 
leads to superior patient care and safety.
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The central pharmacy is the hub of care that patients and providers 
depend on in any hospital facility. To keep it running smoothly, how-
ever, there is a seemingly insurmountable number of challenges 
that need to be overcome daily, stemming from a lack of inventory 
visibility into inventory and supply.

The traditional solution to these challenges has been to increase  
administrative functions. But this isn’t freeing up any more time for 
care providers to spend with their patients. Consider that 75 percent 
of a pharmacist’s time is still spent on non-clinical activities.1

So while the labor-intensive processes of the central pharmacy  
keep clinicians busy doing manual work, drug spending skyrockets. 
The gross cost of medication in the U.S. rose to $485 billion in 2018, 
while global spending is predicted to exceed $1.5 trillion in 2023.2 
Inefficient manual processes continue to exacerbate spending 
and put patient safety at risk. Preventable medical errors cost 
the U.S. economy nearly $1 trillion annually,3 while an estimated 
210,000  – 400,000 deaths annually are caused by medical errors.4
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“ The more we move away from 
manual picking of medications, 
the safer our processes will be.”

 A Pharmacy Manager for a 238-bed community hospital

The average pharmacy is running several disparate inventory man-
agement systems that don’t communicate with each other. It can be 
dangerous to manage multiple formularies when all systems aren’t 
being updated simultaneously. What’s more, this lack of inter-com-
munication across silos leads to costly drug shortages and stockouts, 
which can result in patients getting a medication substitute not 
prescribed by a doctor.

Finally, among healthcare institutions, it is hospitals and medical 
centers that are hit the hardest when it comes to the diversion of 
controlled substances, making up 33 percent of all public diversion 
incidences in 2018.5

The adoption of advanced technologies and cloud-based  
applications is accelerating at a rapid pace every year, changing the 
way products and services are delivered across industries. Healthcare 
is no different, and the pharmacy care delivery model is currently 
undergoing its own transformation. The Autonomous Pharmacy can 
make a difference.
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The Autonomous Pharmacy is a movement that, at its core, is about 
eliminating manual workflows to achieve zero errors and deliver better 
care. A vision is materializing that moves the central pharmacy away 
from inefficient, error-prone manual processes to intelligent technology 
and automated tools that protect patients and empower practitioners.

In the fully Autonomous Pharmacy, every medication would be a 
node on the network. Each node carries valuable data about patients, 
inventory, and other details, allowing pharmacists to track a medica-
tion’s entire journey. The highest operational efficiency and regulatory 
compliance can be achieved without any human touches until the 
medication is delivered to the patient.

The Autonomous Pharmacy Advisory Board, composed of leaders in 
health system pharmacy from across the United States, has defined 
the five stages toward achieving a fully Autonomous Pharmacy and 
the benefits of progressing through each level. As central pharma-
cies of different shapes and sizes come to understand the need for 
autonomous solutions, each organization may occupy a different 
spot on the five stages of the Autonomous Pharmacy Framework, 
from Non-Autonomous, Limited, or Intermediate up to the advanced 
stages of Highly or Fully Autonomous.

Those in the early stages lack standardization and interconnectivity 
and rely on manual processes — possibly even paper-based informa-
tion systems. Facilities above that may have access to some digital 
information systems, but are still struggling with disparate documen-
tation across multiple sites. Medication repackaging and formulary 
changes are likely done manually, and nurses are still playing key 
administrative roles — such as programming IV pumps, tracking IV 
volumes, conducting manual countbacks for narcotics, and ensuring 
correct medication administration.

Healthcare leaders can compare their organization to 
others on the autonomous path and learn more by 
downloading the Autonomous Pharmacy Framework 
white paper at autonomouspharmacy.com.

New automation reduced drug 
waste to almost zero at the 
world’s largest freestanding 
children’s hospital, a facility with 
three campuses, 797+ beds. 
That same hospital went from a 
40% to 95% inventory visibility.

A study at a 600-bed pediatric 
hospital found that an IV 
workflow automation system 
detected four times as many 
errors as a pharmacist manually 
checking IVs.6

Figure 2

4×

3
Goal of the 
Autonomous 
Pharmacy



7

The need for more extensive and integrated automation is clear.  
In fact, 98 percent of healthcare executives believe that automation 
will be important for helping to close gaps in patient care throughout 
the healthcare landscape .7 An automated medication management 
solution is necessary to give pharmacists inventory control and 
eliminate human error. Eliminating manual processes reduces costs, 
risk of error, and expired waste, while dynamic inventory optimization 
decreases carrying costs. Automation can assist in diversion tracking 
and management as well.

But moving from manual processes to semi-automation or full 
automation is a paradigm shift and is challenging for many central 
pharmacies. For Chief Pharmacy Officers and administrators, a fear of 
downtime and disruption may prevent adoption of new technology, 
despite its benefits. Questions arise such as:

 A Who will operate this automation?

 A How much time will it take to train staff and 
what happens when there is turnover?

 A How do we optimize the use of the technology 
to drive value?

It is natural to assume that the addition of new automated technology 
(including but not limited to semi-automated carousels, automated 
packagers, and advanced robotic inventory management systems) 
would cause at least one of the following concerns: a reduction of the 
current workforce, or the need to hire new skilled technicians. 

To address the first concern, consider that the Autonomous  
Pharmacy is not intended to replace humans, but to replace human 
error. Rather than being replaced by advanced robotics and auto-
mated processes, nurses and pharmacists are instead freed up to 
realize the full potential of their clinical roles. The second issue can be 
addressed by having the technology offered as a subscription-based 
full-service model in which staff is provided to run the equipment, 
which leads to faster ramp-up and adoption.

After six months of deployment, 
nursing staff at a 1,500-bed 
nonprofit tertiary care teaching 
hospital gave its new enterprise-
monitoring-as-a-service model 
a 90 percent satisfaction rate, 
up 82 percent from the previous 
system’s 8 percent rating.8

Figure 3
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Central pharmacy automation that is offered as a complete service 
package improves outcomes faster than ever and starts paying for 
itself in months, not years. The technology-as-a-service model avoids 
large capital upfront expenses.

A lengthy capital acquisition process may take years to recognize the 
same cost savings and leave the central pharmacy with equipment 
that runs a higher risk of obsolescence. The hospital also has to worry 
about hiring, training, and certifying technicians to run the equipment 
it has purchased. 

Many pharmacies are dealing with high technician turnover already, 
which costs as much as 33 percent of a worker’s annual salary to 
replace.9 Having the support of a dedicated expertly trained vendor 
technician keeps costs lower, reduces time to proficiency, and keeps 
machines running optimally.

In addition to making sure the technology is being used to its full 
potential, experts can offer areas for improvement in efficiency and 
workflow processes. Some as-a-service models also offer experts 
who analyze data and issue optimization reports, giving customized 
support as the health system matures. It is crucial to select a vendor 
who not only has experience in the as-a-service world, but can also 
provide clinical optimization to lead to superior outcomes.

With autonomous processes and service solutions in place, nurses 
and pharmacists are not diverted from their regular duties and can 
instead operate at the top of their licenses.

Increasing 
automated 
dispensing to 

99%

At a 238-bed community hospital, automation has reduced verification 
burdens on pharmacists and enhanced patient safety:10

Reducing 
pharmacist 
distributive  
tasks to 

5%

Improving 
automation 
capacity by 

80%

Increasing 
inventory  
turns by 

23%

Reducing 
medication 
packaging by 

90%

Figure 5
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In summary, the vision of the Autonomous Pharmacy is  
transforming the central pharmacy.

Automation for the storage and dispensing of every medication  
is becoming more cost effective and easier than ever to implement. 
Configurable and scalable architecture can fit the needs of all  
systems — at whatever level of automation pharmacies currently 
reside — and can expand with growth. 

The subscription-based technology-as-a-service model ensures that 
central pharmacies are up and running with less effort and financial 
risk than ever. Rather than buying, implementing, and operating 
the equipment itself, the hospital can rely on dedicated expertly 
trained vendor technicians who maintain and upgrade equipment 
and contribute to overall operational efficiency. Leveraging perfor-
mance-driven automated medication solutions as a service helps 
pharmacists stay focused on patient care and keeps all clinicians 
operating at the top of their license.

For more information on central pharmacy dispensing and  
service solutions that can move you toward a more fully  
Autonomous Pharmacy, visit: 

omnicell.com/solutions/central-pharmacy-dispensing 

omnicell.com/contact-us.

6
Conclusion



10

Citations
1. Schneider PJ, et al. American Journal of Health-System Pharmacy. 2019;76(15):1127-1141

2. The Global Use of Medicine in 2019 and Outlook to 2023. (January 2019).  
IQVIA INSTITUTE for Human Data Science

3. Andel C, Davidow SL, Hollander M, Moreno DA.  
The economics of healthcare quality and medical errors. J Health Care Finance. 2012;39(1):39-50

4. James J. A new, evidence-based estimate of patient harms associated with hospital care.  
Journal of Patient Safety. 2013:9(3):122-128

5. Protenus, Inc. report: 2019 Drug Diversion Digest:  
https://www.abn.alabama.gov/wp-content/uploads/2019/07/2019-Drug-Diversion-Digest.pdf

6. Reducing IV Compounding Errors at a Pediatric Hospital : May 2015  
https://www.pppmag.com/article/1684

7. Staff, HITC. “Survey: Automated Patient Experiences Will Transform the Delivery of Care.”  
Healthcare IT News, 10 Mar. 2018  
https://hitconsultant.net/2018/03/09/automated-healthcare-patient-experience-survey/#.
XnPtwFJKhTY

8. “Jackson Memorial Hospital gives Philips Enterprise Monitoring as a Service model high marks for 
satisfaction and efficiency.”  
Philips News Center, 11 Mar. 2020  
https://www.usa.philips.com/a-w/about/news/archive/standard/news/press/2020/20200311-jackson-
memorial-hospital-gives-philips-enterprise-monitoring-as-a-service-model-high-marks-for-
satisfaction-and-efficiency.html

9. The Standish Group, CHAOS Manifesto (2010),5, and The True Cost of a Project (2012),1  
https://secure.standishgroup.com/reports/reports.php

10. Sentara's Most Advanced Robot for a More Autonomous Pharmacy 
https://www.omnicell.com/customer-success/customer-stories/case-studies/sentara-rmh



Omnicell and the Omnicell design mark are 
registered trademarks of Omnicell, Inc. in the 
United States and internationally. All other 
trademarks and names are the property of 
their respective owners.

© 2020 All rights reserved. 
PN1101 Rev 1.


