
MEDICAL DEVICE AND DIAGNOSTIC INDUSTRY AUGUST 2010

mddionline.coma 
A Canon Communications llc Publication

SOCIAL MEDIA
The Industry’s Atwitter  
over Social Networking

 
MATERIALS

Why Silver Is a Superhero 
in the Battle against Infections

PLUG AND PLAY

Smart Pumps 
Offer a Bounty 
of Benefits



Smart pumps offer a bounty 
of benefits for both OEMs and 

patients. But interoperability could 
make these devices even smarter.
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Smart pumps generally incorporate multiple comprehensive 
libraries of drugs, usual concentrations, dosing measurement 
units, and dose limits. In late 2009, Lancaster General Health 

in Lancaster, PA, reported significant improvements in efficiency and 
work flow when smart infusion pumps were integrated with a bar 
code medication administration (BCMA) system. For instance, the 
amount of time that nurses spent programming pumps was down 
24.8%; the number of steps needed to program a pump was cut from 
17 to 7; and manual editing of pump programs, or reprogramming, 
was reduced by more than 90%.1 

The efficiency of smart pumps is no surprise. Technologically ad-
vanced pumps simplify the process needed for clinicians to admin-
ister intravenous (IV) therapy. With the vast majority of hospital 
patients requiring some form of IV treatment, many hospitals have 
adopted the technology over the past decade. Lancaster has been 
using smart pumps since 2005, but the reported improvements were 
achieved through the more recent use of pumps that are interoper-
able with Lancaster’s BCMA and electronic health record (EHR) sys-
tems—demonstrating that smart pumps can be even smarter when 
integrated with other important systems.

OEMs Must Drive Interoperability
Vendors of pumps and related devices and systems should take note. 
Healthcare providers are paying closer attention to information tech-
nology than ever before. As they upgrade systems, more providers 
are realizing the benefits of pumps that can easily “plug and play” 
with other systems (see Figure 1). OEMs can get ahead of the game 
by manufacturing pumps and other devices that support open stan-
dards that enable seamless communication with any vital hospital 
system—including those made by other vendors.

Lancaster’s autoprogrammed smart infusion system was imple-
mented with products from two vendors: Cerner, which provides a 
broad portfolio of healthcare information technology products, and 

Hospira, a specialty pharmaceutical and medication delivery compa-
ny. The implementation occurred through a partnership that ensures 
that the companies’ products are interoperable. 

But such partnerships are rare. One other example is the Sedasys 
system, a computer-assisted personalized sedation system manu-
factured by Ethicon, a Johnson & Johnson company. This product 
is designed to provide minimal to moderate sedation levels with 
propofol. The system also continually monitors patient parameters 
such as oxygen saturation, respiratory rate, heart rate, and blood pres-
sure to respond to signs of oversedation. The devices used to monitor 
these parameters were, for the most part, developed outside of Ethi-
con. Over the past few decades, OEMs have developed a staggering 
array of medical technologies, but most are stand-alone, proprietary 
products that are not fully meeting the demand for information at 
the bedside because they cannot be integrated with other healthcare 
technologies.  

For instance, interoperable safety software can be used to elec-
tronically transfer a patient’s drug information through a hospital’s 
network to a smart pump. This type of connectivity between the tech-
nologies helps medical professionals check the “five rights” of medica-
tion administration: the right patient is receiving the right medication 
at the right dosage, through the right route, at the right time. The five 
rights verification has been shown to generally reduce medication er-
rors by 65–86%.2 This method offers an effective avenue to help elimi-
nate some of the 400,000 preventable drug-related injuries that the 
Institute of Medicine estimates occur annually at hospitals.

Yet, while use of both smart pumps and BCMA systems has grown 
significantly in recent years, only 14% of health system facilities have 
linked BCMA systems to smart pumps, according to a 2009 survey 
of health system pharmacy managers by Pharmacy Purchasing & 
Products.3 For the healthcare industry—including patients, providers, 
and equipment manufacturers—to realize the full benefits of smart 
pumps, OEMs must drive interoperability.
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Figure 1. A diagram of 
interoperability in the 
healthcare setting.
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Reasons for Resistance Are Short-Sighted
Far too many OEMs have been slow to embrace the idea of in-
teroperability. Their resistance is primarily financial. A completely 
interoperable medical environment would mean vendors could no 
longer control integration with their own systems; therefore, many 
device makers see the open architecture approach as relinquishing 
control. Such a move could mean giving up revenue—at least in the 
short term. Some vendors also view the costs of modifying existing 
devices to meet interoperability standards as another potential hit 
to their bottom lines rather than an investment in future business. 

Many healthcare providers are just as reluctant. Some hospital ad-
ministrators say they are concerned about information-exchange ca-
pabilities of interoperability, such as sharing records outside of their 
networks, citing the HIPAA Privacy Rule. They are concerned about 
competition, too. Having already invested heavily in proprietary in-
formation systems, providers worry that the easy transfer of health 
records could increase the chances of well-insured patients switch-
ing to competing healthcare providers. 

Although these concerns are legitimate, they are short-sighted. 
Like other industries, healthcare is increasingly filled with profes-
sionals who are accustomed to devices that easily work together in 
their daily lives, such as wireless headsets that connect with mobile 
phones, remote controls that operate multiple electronic devices 
with one click, or wireless computer keyboards and mice that con-
nect to computers simply by inserting a plug-and-play USB drive. As 
more of these tech-savvy professionals become key decision makers, 
they will demand similar technology in their work lives. Vendors that 
do not meet those demands run the risk of becoming obsolete. As for 
privacy, electronic sharing of information can be more secure than 

physically removing records from a hospital. And patients whose 
providers are able to share information about them are more likely 
to avoid duplication of tests or procedures, which reduces cost to the 
system and results in better quality of care for the patients.   

Smarter Pumps Mean Safer Care
The benefits of interoperable devices like smart pumps outweigh 
the reasons for resistance. With 56% of medication errors in health-
care attributable to improperly administered IV medications, fully 
integrated smart pumps are one obvious solution.4 In addition to 
facilitating the five rights, integrated pumps offer other safety fea-
tures, such as notifying supervisors when a nurse overrides a safety 
alert from a pump’s drug library. Smart pumps include drug librar-
ies, although not all pumps use drug libraries. Smart pump tech-
nology has been integrated into 60% of hospitals, and 63% of those 
hospitals have built their own drug libraries.3

The automated exchange of vital information between pumps 
and other devices at a patient’s bedside can also increase clinician 
productivity and improve patient care. For example, a 2008 time and 
motion study by Ascension Health and Kaiser Permanente found 
that nurses spend two and a half hours per 10-hour shift logging 
in patient information—leaving them little one-on-one quality time 
with patients.5 Standards-based interoperability could provide real-
time, comprehensive population of EHRs from pumps and other de-
vices, improving nurses’ work flow and effectively giving those two 
and a half hours back to patient care.

In the future, wireless data transfer could help improve productiv-
ity by allowing clinicians to remotely access information from medi-
cal devices, such as the status and volume of medication infused for 
a particular patient, without needing to walk to individual hospital 
rooms to obtain patient information. 

Today, interoperable systems can notify pharmacists of real-time 
drug administration, allowing them to prepare the next bag for an 
infusion that is about to end. The integration presents opportunities 
for pharmacists to learn about how drugs are being used in practice 
and to help educate nurses on the proper use and rate of delivery of 
drugs that are difficult to administer. 

Interoperability would also give users of smart pumps more 
flexibility—enabling them to select best-of-breed integration com-
ponents from various sources. By the same token, medical equip-
ment and device vendors would no longer be limited to selling only 
to providers using certain technology. 

Interoperability: Effects on Industry 
The benefits of interoperability extend beyond smart pumps. In-
teroperable medical devices also enable hospitals to treat more peo-
ple in their homes, reducing the cost of treatment and eliminating 
some hospital stays or office visits. Such devices can be connected to 
in-home equipment such as blood pressure monitors or glucose me-
ters. These connections enable clinicians to remotely monitor elderly 
patients or others living with chronic conditions. Interoperability 
would also allow data from the devices to be automatically included 
in the patient’s electronic medical record, making the information 
available to other health providers who interact with the patient.

Although there are existing interoperable devices that are already 
improving patient safety and likely saving lives, the potential is even 
greater. Interoperability would enable OEMs to bring important new 

Interoperability can be a boon for medication dispensing.
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products to market faster, cheaper, and on a broader scale. For in-
stance, while various self-monitoring devices currently exist, they do 
not operate with most other devices already used in patient care. If 
such products could easily plug and play with other equipment at the 
point of care, costs of upgrading technology would be lower and in-
novative products would be used by more healthcare providers. 

It takes effort to integrate disparate devices, due to the lack of in-
teroperability. Custom interfaces are time-consuming and generally 
not transferable from one customer to the next. OEMs with devices 
currently on the market that were not designed with built-in interop-
erability would have to expend some effort to update their products 
to make them interoperable, 
but the payback comes in no 
longer having to create cus-
tom interfaces. If manufactur-
ers bringing new medical de-
vices to market would design 
them to be interoperable from 
the start, there would be no 
significant addition to project 
timelines in most cases.

To be sure, a move away 
from proprietary standards 
and toward open standards 
would likely drive industry consolidation along with innovation. 
Interoperability requires many OEMs to evolve their business  
models—rethinking how they charge providers and what they 
charge them for. But OEMs that embrace interoperability will have 
first-mover advantage and be positioned to thrive as various fac-
tors, including the Obama administration’s push for EHRs, makes 
interoperability inevitable. 

The Future of Smart Pumps
The $2 billion smart pump market is ripe for interoperability.6 A lit-
tle more than half of U.S. hospitals are currently using smart pumps, 
and of those that have not adopted them, 62% plan to do so within the 
next three years. Like Lancaster, facilities that are using interoperable 
features are reporting positive results. For instance, while only 38% of 
hospitals with smart pumps were using wireless data transfer in 2009, 
among those using it, 88% reported satisfaction with this method.3

As more facilities adopt smart pumps and compatible technolo-
gies, providers and OEMs can identify opportunities for future en-
hancements. These upgrades may include automated alarm com-

munication between infusion 
pumps and hospital paging 
systems as well as asset man-
agement for pumps, including 
real-time location, battery sta-
tus, and usage.

Broader technological ad- 
vances will affect the future 
of smart pumps, too. For 
instance, the Healthcare In-
formation and Management 
Systems Society is leading a 
global initiative that is work-

ing with various healthcare stakeholders to develop a framework 
for interoperability for all kinds of hospital technology. As medical 
device standards continue to evolve, clinicians will come to rely on 
one central computer location to analyze vital signs, medication ad-
ministration status, medical charts, and relevant allergies. Likewise, 
device-to-device communications will enable diagnostic products to 
help control therapy. Pump makers are evolving and likely will adhere 
to a common set of standards in the future. As the market for interop-
erable smart pumps grows, smart OEMs will grow along with it. 

References
1.	 AE Prusch, “Introducing Intravenous Interoperability : Expand-

ing the Pharmacist’s Role in Medication Administration,” Ameri-
can Society of  Health-System Pharmacists Mid-Year Meet-
ing and Exhibition Award Paper Abstracts (December 2009); 
available from Internet: http://ashpadvantage.com/bestpractices/2009_ 
papers/Prusch.htm.

2.	 Pennsylvania Patient Safety Authority, “Medication Errors Occurring within 
the Use of Bar Code Administration Technology,” Pennsylvania Patient Safety 
Advisory 5, no. 4 (2008): 122–126.

3.	 “State of Pharmacy Automation Summary,” Pharmacy Purchas-
ing & Products (2009); available from Internet: www.pppmag.com/
pp-p-state-of-pharmacy-automation-2009/the-state-of-pharmacy- 
automation-summary.

4.	 T Albert, “Liability Insurance Crisis: Bigger Awards Just One Factor,” Ameri-
can Medical News, April 15, 2002; available from Internet: www.ama-assn.
org/amednews/2002/04/15/prl10415.htm.

5.	 A Hendrich et al., “A 36-Hour Hospital Time and Motion Study: How Do 
Medical-Surgical Nurses Spend Their Time?,” The Permanente Journal 12, 
no. 3 (2008): 25.

6.	 Figure based on MDI, IMS Hospital Supply Index, Millennium Research Group, 
other syndicated and company reports, and internal Hospira analysis.

Steven J. Pregulman is global medical director, device development and med-
ical services, at Hospira Inc. (Lake Forest, IL). Jeffrey E. Rinda is manager, 
technology alliances, system technologies and services, for the company. 2

Smart pumps enable clinicians to spend more one-on-one time with 
each patient.

If manufacturers bringing new 
medical devices to market 
would design them to be 

interoperable from the start, 
there would be no significant 
addition to project timelines 

in most cases.
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