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BATTERIES

The wirelessly connected hospital requires battery-powered medical 
devices designed to operate reliably at all times.

Powering the wirelessly connected hospital

S o l  J a c o b s  |
Ta d i r a n  B a t t e r i e s  | 

Faced with rapidly aging populations 
and limited resources, hospitals worldwide 
are turning to wireless technology to make 
healthcare systems more economical, scalable, 
secure, measurable, accountable and efficient.

As nurse-to-patient ratios continue to grow, 
the “connected hospital” provides access to 
accurate and timely data that frees caregivers to 
spend less time on administrative work so they 
can focus on providing the best quality of care 
possible to a growing patient population. 

Advanced lithium batteries ensure 
continuous connectivity 
To deliver the highest quality of patient care, 
battery-powered medical devices should be 

designed to operate reliably at all times. This 
demands a thoughtful choice of batteries.

Various primary (non-rechargeable) battery 
chemistries are available, including alkaline, iron 
disulfate (LiFeS2), lithium manganese dioxide 
(LiMNO2), lithium thionyl chloride (LiSOCl2) and 
lithium metal oxide. (See Table 1.)

Lithium batteries power a wide variety of 
medical devices, including automatic external 
defibrillators, surgical power tools, robotic 
cameras, RFID asset tags, infusion pumps, 
bone growth stimulators, glucose monitors, 
blood oxygen meters and cauterizers. Lithium 
battery chemistry offers the highest specific 
energy (energy per unit weight) and energy 
density (energy per unit volume) of any battery 

Primary Cell LiSOCL2 LiSOCL2 Li Metal Oxide Li Metal Oxide Alkaline LiFeS2 LiMnO2
 Bobbin-type with Bobbin-type Modified for Modified for  Lithium  CR123A
 Hybrid Layer  high capacity high power  Iron Disulfate
 Capacitor

Energy Density 1,420 1,420 370 185 600 650 650
(Wh/1)

Power Very High Low Very High Very High Low High Moderate

Voltage 3.6 to 3.9 V 3.6 V 4.1 V 4.1 V 1.5 V 1.5 V 3.0 V

Pulse Amplitude Excellent Small High Very High Low Moderate Moderate

Passivation None High Very Low None N/A Fair Moderate

Performance at Excellent Fair Excellent Excellent Low Moderate Fair
Elevated Temp. 

Performance at Excellent Fair Moderate Excellent Low Moderate Poor
Low Temp.       

Operating life Excellent Excellent Excellent Excellent Moderate Moderate Fair

Self-Discharge Very Low Very Low Very Low Very Low Very High Moderate High
Rate 

Operating -55°C to 85°C,  -80°C to -45°C to 85°C -45°C to 85°C -0°C to -20°C to 60°C 0°C to
Temp. can be extended 125°C   60°C  60°C
 to 105°C for a
 short time

Table courtesy of Tadiran Batteries
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type, along with nominal open circuit 
voltages ranging from 1.7V to 3.9V, which 
allows products to be miniaturized. 

Bobbin-type LiSOCl2 batteries are 
ideal for wireless medical applications 
that require low average daily current 
and permit extended battery life of 
up to 40 years. Due to the absence of 
water and the chemical and physical 
stability of the electrolyte materials, 
bobbin-type LiSOCl2 cells can also 
withstand extremely high temperatures. 

Bobbin-type LiSOCl2 batteries are also 
uniquely suited for the medical cold chain, 
where transplant organs, tissue samples, 
and pharmaceuticals must be continuously 
monitored during transport at -80°C.

The typical hospital setting also offers 
abundant opportunities for deploying 
consumer grade alkaline and rechargeable 
lithium-ion (Li-ion) batteries, especially for 
non-essential medical devices that do not 
pose a life safety threat if the battery fails 
and needs replacement. 

Consumer grade rechargeable 
Li-ion batteries have limitations such as 
a limited lifespan of five years and 500 
full recharge cycles, a relatively narrow 
temperature range (-20°C to 60°C), 
and the inability to deliver the high 
pulses required for two-way wireless 
communications. By contrast, industrial 
grade Li-ion batteries can operate for up 
to 20 years and 5,000 full recharge cycles 
while offering a wider temperature range 
(–40°C to 90°C) with the ability to handle 
15A pulses and 5A continuous current. 
(See Table 2.)

Understand the challenging operating 
environment
Medical devices often require secure 
WiFi connections throughout the 
hospital to form robust and secure 
networks that are free of potential 
disruptions.

Hospitals are notoriously complex 
and difficult RF environments, with 
large, multi-floor campuses and 
obstructions such as lead-lined walls 
making for potential connectivity 
problems. To complicate matters, 
hospitals face the risk of interference 
from a wide range of portable handheld 
wireless devices possessed by hospital 
staff, patients and guests. To address 

BATTERIES

  TLI-1550 (AA) Li-Ion
  Industrial Grade 18650

Diameter (max) [cm] 1.51 1.86

Length (max) [cm] 5.30 6.52

Volume [cc] 9.49 17.71

Nominal Voltage [V] 3.7 3.7

Max Discharge Rate [C] 15C 1.6C

Max Continuos Discharge Current [A] 5 5

Capacity [mAh] 330 3000

Energy Density [Wh/l] 129 627

Power [RT] [W/liter] 1950 1045

Power [-20C] [W/liter] > 630 < 170

Operating Temp deg. C -40 to +90 -20 to +60

Charging Temp deg. C -40 to +85 0 to +45

Self Discharge rate [%/Year] <5 <20

Cycle Life [100% DOD] ~5000 ~300

Cycle Life [75% DOD] ~6250 ~400

Cycle Life [50% DOD] ~10000 ~650

Operating Life [Years] >20 <5

these challenges, the Enterprise version 
of WiFi Protected Access 2, or WPA2, 
is typically utilized to provide user 
authentication and data encryption that 
is HIPAA compliant.

Conclusion
Lacking industry-wide standards, 
medical device manufacturers, wireless 
module manufacturers, infrastructure 
providers and IT personnel must work 
together to achieve the full potential of 
the “connected hospital.”

Turning concept into reality is a 
complex challenge that requires careful 
due diligence and expert technological 
deployment to ensure robust 
performance, comprehensive data security 
and system reliability. Identifying the ideal 
battery-powered solution is a critical step 
that enhances long-term product reliability 
and reduces the total cost of ownership. M

Lithium thionyl chloride 
(LiSOCl2) batteries
Image courtesy of 
Tadiran Batteries

Table courtesy of Tadiran Batteries

Comparison of consumer versus 
industrial Li-ion rechargeable batteries

Batteries_7-18_Vs2-BP-FINAL.indd   24 7/19/18   11:22 AM


	Cover_MDO July 2018_ISSUU
	IFC_Resonetics
	1_Ft Wayne
	2_Accumold
	3_Smart Products
	4_Orchid
	5_MDO staff page
	6_Editors Page
	7_Steute
	8_Contributors
	9_MPD
	10_Med TOC
	11_Clippard
	12_IP Issues
	13_PTI Engineered
	14_IP Issues
	15_IP Issues
	16_IP Issues
	17_Smalley
	18_Regulatory
	19_Integer
	20_Regulatory
	21_Donatelle
	22_Batteries
	23_Micromo
	24_Batteries
	25_Toxikon
	26_Cath Lab
	27_Cath Lab
	28_Materials
	29_Spectrum
	30_Materials
	31_Materials
	32_Product Development
	33_Cicoil
	34_Product Development
	35_Product Development
	36_Product Development
	37_ProMed
	38_Tubing Talks
	39_Rotorclip
	40_Tubing Talks
	41_Tubing Talks
	42_DisruptiveInnovations feat
	43_DisruptiveInnovations feat
	44_DisruptiveInnovations feat
	45_DisruptiveInnovations feat
	46_DisruptiveInnovations feat
	47_Tadiran Batteries
	48_DisruptiveInnovations feat
	49_HomeDialysis feat
	50_HomeDialysis feat
	51_HomeDialysis feat
	52_HomeDialysis feat
	53_Design Services
	54_DrugDelivery feat
	55_DrugDelivery feat
	56_DrugDelivery feat
	57_DrugDelivery feat
	58_Longevity feat
	59_Interpower
	60_Longevity feat
	61_Longevity feat
	62_ContractManufacturing
	63_DeviceTalks
	64_ContractManufacturing
	65_ContractManufacturing
	66_BillBetten feat
	67_BillBetten feat
	68_BillBetten feat
	69_BillBetten feat
	70_Device Talks
	71_Device Talks
	72_Ad Index
	IBC_Tegra
	BC_BBraun



