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Medical devices have been evolving for decades, but 
there’s still a long way to go. According to studies, an esti-
mate of nearly 100,000 annual deaths by medical negli-
gence in the USA, making them the third leading cause 
of patient death in the country, behind only heart disease 
and cancer [1, 2]. Those events most likely occurred in 
the intensive care unit (ICU). The major causes of medi-
cal negligence include medication errors (20%), diagnos-
tic errors (17%), and failure to prevent infection (12%), 
all of which could be avoided by improving the synergy 
between medical devices [3]. Thus, an essential step in 
reducing medical errors is to connect medical devices 
and share data seamlessly with each other.

The most effective way to coordinate medical equip-
ment is through using a universal standard communi-
cation interface. The Internet of Things (IoT) promises 
seamless connectivity between all devices, allowing 
for more accurate and up-to-date health information 
exchange for patients. By connecting these often dispa-
rate pieces of equipment, we can reduce medical errors 
and save lives. For example, imaging an insulin pump 
connected to a glucose monitor, the pump will be able to 
adjust insulin levels without human intervention.

Unfortunately, the medical industry is at a very awk-
ward stage in the application of IoT technology, and 
medical staff act as a "human network" to do all the 

connection and coordination work [4]. In an ICU, there 
are ventilators, monitors, infusion pumps, defibrillators 
and other devices that require communication between 
them. The problem is that each one has its own propri-
etary interface and cannot communicate with others 
unless they are made by the same manufacturer. At pre-
sent, most medical devices are connected to computers 
by point-to-point topology through serial interfaces [5]. 
If the computer needs to be connected to other medical 
equipment, rewiring is required. We can see a huge gap 
exists between the cutting-edge technology and old med-
ical equipment in the hospital.

Wireless communication makes the interconnection 
between medical equipment simple, flexible, and reli-
able. However, a majority of existing medical devices only 
support serial interfaces and can’t run the wireless net-
work. Herein, we designed a device to achieve wireless 
interconnection for old medical equipment based on IoT 
technology. This device is plugged into the serial interface 
of medical equipment and transfers the data to the wire-
less network. New technology plus a small device, could 
rescue these oldie devices by allowing them to share data 
seamlessly over a wirelessly connected network (Fig.  1). 
We hope this will help prevent future medical errors and 
save lives!

Open Access

*Correspondence:  yu.lh70s@mail.zjxu.edu.cn

Gastroenterology and Hepatology Department, Institute of Liver Diseases, 
The Affiliated Hospital of Jiaxing University, 1882 Central‑South Road, 
Jiaxing 314001, Zhejiang, People’s Republic of China

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-022-04112-y&domain=pdf


Page 2 of 2Yu and Yao  Critical Care          (2022) 26:256 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Authors’ contributions
Linghua Yu participated in the design, and interpretation, and drafted the 
manuscript. Figure 1 was originally created by the corresponding author. Ming 
Yao helped to finalize the paper. All authors reviewed the manuscript.

Funding
Supported by Grants from the Medical health Project of Zhejiang Province 
(2022KY1238), Key project of the Affiliated Hospital of Jiaxing University 
(2020YJZD005), Key medical discipline in Jiaxing–Gastroenterology (2019‑ZC‑
08), and the First Hospital of Jiaxing/Affiliated Hospital of Jiaxing University 
Joint Research Fund (2021LHJJ004).

Availability of data materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 15 June 2022   Accepted: 25 July 2022

References
 1. Neugebauer J, Tóthová V, Chloubová I, Hajduchová H, Brabcová I, 

Prokešová R. Causes and interventions of medication errors in healthcare 
facilities. Ceska Slov Farm. 2021;70:43–50.

 2. James JT. A new, evidence‑based estimate of patient harms associated 
with hospital care. J Patient Saf. 2013;9:122–8.

 3. Rodziewicz TL, Houseman B, Hipskind JE. Medical error reduction and 
prevention. In: StatPearls. Treasure Island (FL): StatPearls Publishing Copy‑
right © 2022, StatPearls Publishing LLC., 2022.

 4. Maassen O, Fritsch S, Gantner J, Deffge S, Kunze J, Marx G, Bickenbach J. 
Future mobile device usage, requirements, and expectations of physi‑
cians in German university hospitals: web‑based survey. J Med Internet 
Res. 2020;22: e23955.

 5. Mlosek RK, Migda B, Migda M. High‑frequency ultrasound in the 21(st) 
century. J Ultrason. 2021;20:e233–41.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Fig. 1 IoT device we designed
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