
About SpO2 

accuracy with dark 

skin



Measuring principle of oximeter



The graph on the right is called the absorbance curve, which shows what kind of light can be 

absorbed in a large amount of hemoglobin (HbO2) that binds to oxygen and hemoglobin (Hb) that 

releases oxygen. The color is represented by the wavelength on the horizontal axis. The two curves 

in the figure indicate which wavelengths HbO2 and Hb can absorb in large quantities, and which 

wavelengths are difficult to absorb. It means that the further below the line, the less likely it is to 

absorb its wavelength (good passability).



The hemoglobin bound to oxygen is red, because the red color is not absorbed and passes 

through. That is, the absorbance of red is low. On the other hand, the hemoglobin after the 

release of oxygen becomes dark. This is due to the large amount of light absorption. After the red 

(R) is irradiated to the blood, if hemoglobin is more combined with oxygen, a corresponding large 

amount of light passes through the finger, so the amount of light received by the sensor increases. 

Regardless of whether hemoglobin is combined with oxygen or not, infrared light (IR) will pass 

through the blood without much change. If HbO2 increases and Hb decreases, the red light (R) 

received by the sensor will increase, while the infrared light (IR) will not change much. On the 

contrary, the red light is reduced, and the infrared light still does not change much. In other words, 

if you know the ratio of R/IR received by the sensor, you can clarify the ratio of HbO2 to Hb, that is, 

oxygen saturation.



Factors affecting the 
performance of oximeter



Inaccurate measurements may be caused by:

• Significant levels of dysfunctional hemoglobin (such as carbonyl - hemoglobin or methemoglobin).

• Intravascular dyes such as indocyanine green or methylene blue.

• High ambient light. Shield the sensor area if necessary.

• Excessive patient movement.

• High-frequency electrosurgical interference and defibrillators.

• Venous pulsations.

• Placement of a sensor on an extremity with a blood pressure cuff, arterial catheter, or intravascular 

line.

• The patient has hypotension, severe vasoconstriction, severe anemia, or hypothermia.

• The patient is in cardiac arrest or is in shock.

• Fingernail polish or false fingernails.

• Weak pulse quality (low perfusion).

• Low hemoglobin.



ChoiceMMed Oximeter



According to FDA’s guidance information, we need to submit the clinical test report for the oximeter 

which needs a 510K number.

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/pulse-oximeters-premarket-notification-submissions-510ks-
guidance-industry-and-food-and-drug

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/pulse-oximeters-premarket-notification-submissions-510ks-guidance-industry-and-food-and-drug


When ChoiceMMed submitted the 510K application for our oximeters, we provided the clinical test 

report; there are 4 participants with dark skin. And the result shows our oximeters are with the 

required measurement accuracy. If necessary, we can provide the corresponding clinical test report 

excerpts. 



https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm?start_search=1&Center=&Panel=&ProductCode=&KNumber=&Applicant=beijing%20c
hoice&DeviceName=&Type=&ThirdPartyReviewed=&ClinicalTrials=&Decision=&DecisionDateFrom=&DecisionDateTo=01%2F05%2F2021&IVDProducts=&Re
dact510K=&CombinationProducts=&ZNumber=&PAGENUM=100



Software: IEC 62304

Risk management: ISO 14971

EMC:  IEC 60601-1-2

Biocompatibility: ISO10993-1， ISO10993-5, ISO10993-10

Data transfer: RED、FCC

Safety: IEC 60601-1

Specific standard of Pulse Oximeter: ISO 80601-2-61

Usability:  IEC 60601-1-6

Compliance to ISO and IEC standard



According to the sales data in 2020, ChoiceMMed has supplied 56,000 oximeters to the African 

market. And the complaints about measurement accuracy are zero.  




