
A subcutaneously implanted continuous glucose sensor for six months or longer has been developed.  The sensor wirelessly transmits the glucose 
reading to an external reader for display. The system has been designed to support insertion in the wrist and in the upper arm. A 29-day clinical study 
was designed to evaluate the differences between these two insertion sites. The insertions in the upper arm were more accurate and more 
temperature stable than those in the wrist. 
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CLINICAL PERFORMANCE  

Conclusion: Clinical data from 29-day pilot studies of an implantable 
fluorescence-based glucose sensor have demonstrated the feasibility of the 
sensor. The MARD (SE) of the upper arm and wrist is 12.4%  (0.7%) and 
13.8% (0.8%), respectively. The insertions in the upper arm were more 
accurate and more temperature stable than those in the wrist. 
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Wrist 
MARD = 13.8 %  MAD = 18.6 mg/dL  

Upper arm 
MARD = 12.4 %  MAD = 16.2 mg/dL  

Temperature Upper Arm Wrist 

Tmaximum 
(average) 

36.5˚C 35.6˚C 

Tminimum 
(average) 

32.2˚C 29.0˚C 

ΔT (average) 4.3˚C 6.5˚C 

• Temperature variability is 
significantly higher (p=0.0) in wrist 
than that in upper arm 

• Indicator fluorescence depends on 
temperature 

Differences in Upper Arm versus Wrist Insertion Sites with Fluorescence-based Continuous Glucose Sensor 
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Senseonics (formerly Sensors for Medicine and Science, Inc.), Germantown, Maryland  USA 

Purpose • Evaluate in vivo stability 
• Evaluate sensor improvement 
• Evaluate upper arm vs. wrist 

Sensors 35 sensors  

Insertion Site • Wrist (19 sensors) 
• Upper Arm (16 sensors) 

Population • Age 22 – 65 years, male and female 
• Type 1 Diabetic or Type II insulin dep.  
• HbA1c < 10%; BMI < 35 kg / m2 

Insertion Period 29 days 

Clinic Visits • Six in-clinic visits of 8+ hours each 
• Days 3, 10, 11, 12, 20, & 29 post-implant 

Reference 
Standard 

Blood glucose measured with YSI analyzer 
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Sensor glucose (Upper arm) [8.08(%) 9.89(mg/dL)]

Sensor glucose (Wrist) [12.70(%) 17.28(mg/dL)]

YSI (plasma equivalent)
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Sensor glucose (Upper arm) [8.48(%) 9.43(mg/dL)]

Sensor glucose (Wrist) [14.75(%) 9.11(mg/dL)]

YSI (plasma equivalent)

16:03 18:27 20:51 23:15 01:39 04:03 06:27 08:51 11:15 13:39 16:03
0

50

100

150

200

250

300

350

400

Time

G
lu

c
o

s
e
 (

m
g

/d
L

)

D61

 

 

Sensor glucose (Upper arm) [5.74(%) 8.86(mg/dL)]

Sensor glucose (Wrist) [7.70(%) 14.40(mg/dL)]

YSI (plasma equivalent)
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Sensor glucose (Upper arm) [8.26(%) 3.94(mg/dL)]

Sensor glucose (Wrist) [23.99(%) 12.77(mg/dL)]

YSI (plasma equivalent)

Reference: 
1. Algorithm for an Implantable Fluorescence Based Glucose Sensor, Wang, X., Mdingi, C., 
DeHennis, A., Colvin, A., EMBC 2012, San Diego, CA 
2. Real-time Lag Compensation for a Subcutaneously Implanted Fluorescent Glucose Sensor, 
Wang, X., Rajaraman S., DeHennis, A., submitted to ATTD 2013, Paris  

Contact: 
Andrew DeHennis, Ph. D. Manager, Electrical 
Engineering; Andy.Dehennis@senseonics.com 
Xiaolin Wang, Ph.D. Principal Systems Engineer; 
Xiaolin.Wang@senseonics.com 

Subject wearing  
Armband Reader 

Glucose concentration 

I0: Intensity at 0mM glucose 
I: Intensity as a function of glucose 
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Temperature comparison Glucose correlation plots for sensors in upper arm and wrist insertion sites  


