
Spotlight on Bio & Life Sciences: PbS/PbSe Detectors Driving 
Precision in Medical and Gas Analysis

The Growing Importance of Precision Gas Sensing

From operating rooms to life sciences research labs, precision gas analysis plays a critical role in pa-

tient safety, environmental control, and experimental accuracy. Whether monitoring CO₂ levels during 

surgery, verifying the composition of anesthetic gases, or ensuring controlled atmospheric conditions in 

research, the demand for fast, reliable, and high-sensitivity detection has never been greater.

The bio and life sciences sectors are experiencing a technology-driven shift toward real-time, high-resolution measurement systems. These 

systems must not only meet stringent accuracy requirements but also integrate seamlessly into compact, portable, or multi-parameter moni-

toring devices.

Why PbS and PbSe? The Technical Edge

Lead sulfi de (PbS) and lead selenide (PbSe) detectors have emerged as key enablers of modern capnography and gas analysis systems. Oper-

ating in the 1 to 5.5 µm mid-infrared range, these detectors excel at identifying gases such as CO₂, CH₄, and anesthetic agents via their charac-

teristic absorption bands.

Compared to thermopiles or pyroelectric detectors, PbS/PbSe sensors deliver:

• Higher sensitivity at relevant wavelengths.
• Faster response times, enabling real-time measurement without lag.
• High signal-to-noise ratios, essential for detecting low concentrations.
• Stability in varied operating environments.

These strengths make them ideal for non-dispersive infrared (NDIR) spectroscopy, 
the backbone of many gas analysis systems used in life sciences.

Capnography: A Life-Saving Application

Capnography — the continuous measurement of CO₂ concentration in exhaled 
breath — is a standard of care in modern anesthesia and critical care. PbSe detectors 
are at the heart of these systems, enabling instantaneous detection of changes in 
respiratory patterns. This allows clinicians to:

• Detect early signs of respiratory distress.
• Verify correct placement of endotracheal tubes
• Adjust ventilator settings for optimal patient outcomes.
`v
The combination of fast response and high selectivity means PbSe-based systems can track every breath with accuracy, making them invalu-
able in both surgical and ICU settings.

Beyond the Operating Room

The utility of PbS/PbSe detectors extends far beyond clinical capnography. In life sciences laboratories, these detectors support:

• Environmental monitoring in controlled research spaces.
• Quality assurance of gas mixtures for cell culture and biochemical analysis.
• Detection of trace gases that could impact experimental results.

In addition, environmental monitoring in hospitals — for infection control, indoor air quality, and occupational safety — benefi ts from the same 
underlying PbS/PbSe technology.

KEY FEATURES
■ High sensitivity in the 1 – 5.5 µm range 

■  Fast response time for real-time 

measurements

■ High D* Values for precise detection

■ Compact, durable construction for OEM 

integration

 APPLICATIONS
■ Medical capnography

■ Respiratory gas monitoring

■ Anesthetic gas analysis

■ Laboratory NDIR spectroscopy

■ Controlled-environment monitoringBXP-35F
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APPLICATION SPOTLIGHT

Integration Considerations for OEM Designers

When designing PbS/PbSe detectors into life sciences instruments, OEMs should consider:

• Optical path design to maximize sensitivity at target wavelengths.

• Thermal management, as temperature affects detector performance.

• Electronics integration, ensuring low-noise signal amplifi cation.

• Mechanical packaging that supports long-term stability and easy replacement.

Opto Diode supports custom packaging, fi lter integration, and testing to meet application-specifi c requirements.
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Conclusion

PbS and PbSe detectors, such as Opto Diode’s BXT2, are redefi ning performance expectations for gas analysis in bio and life sciences. Their 

speed, sensitivity, and stability make them the go-to choice where accuracy is critical. To complement these detectors, Opto Diode also offers 

IR emitters, providing a matched solution for NDIR gas analysis and capnography that ensures reliable, high-performance results.

                                          To learn more about Opto Diode’s PbS/PbSe detectors for life sciences, visit www.optodiode.com

Featured Products

nts.

Model Number Detector Size Description D* Min. D* Typ. Package Type

AP-58E 1mm x 1mm Uncooled Packaged PbS IR Detector 7x1010 - TO-5

BXT2-17T 1mm x 1mm Two-Stage Cooled Packaged PbSe Infrared Detector 1.6x1010 - TO-37

BXP-35F 3mm x 3mm Uncooled Packaged PbSe Infrared Detector 5.0x109 1.5x1010 TO-5

BXT1-28TE 2mm x 2mm One-Stage Cooled Packaged PbSe Infrared Detector 1.4x1010 2.8x1010 TO-8

Standard and Custom Offerings 

Single- and two-stage cooling 
options enable precise measure-

ments, even in environments with 
varying temperatures.

■ D* measurements @ �p, 650 Hz, 1 Hz

Typical Detector Spectral Response Typical Signal to Noise Ratio vs. Bias Voltage


