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▪ Everyone can be affected by changes in 

their blood glucose levels, especially 

diabetics and athletes. Many of the 

current methods to measure blood 

glucose levels are invasive, where they 

must prick the skin to test blood glucose 

levels. 

▪ Although efficient in producing results, 

the invasive methods are not the most 

comfortable. This has started a large 

topic of discussion on exploring non-

invasive methods for glucose monitoring.

▪ A literature review was completed to 

understand current methods being used 

for non-invasive glucose sensing.

▪ Radar modules have 

been used as either 

full sensing system [3] 

or as signal driver for a 

separate resonator 

antenna design [4].

▪ Studies found that 

higher frequencies 

produce greater 

sensitivity to glucose 

concentration 

prediction.

▪ One concern with the 

use of a radar module 

is how the use of high 

frequencies will affect 

the human body.

▪ A wearable glove was 
developed where the slot 
antenna implanted in the 
glove would mimic the 
shape of the veins in the 
hand [2].

▪ Figure 6 shows that a 
strong difference could be 
seen in the resonating 
frequency between when 
the sensor was loaded 
with a human hand.

▪ More work will be done to 
relate the change in 
resonance frequency to 
the glucose levels in the 
skin.

▪ Current methods for non-invasive 
glucose sensing tend to work in the 2.3-
5GHz range.

▪ Many of the current designs show 
changes in resonant frequency when 
glucose solutions are applied, but the 
changes are minimal and hard to 
detect.

▪ Future work should develop more 
body-oriented antenna designs such as 
tracing out the veins of the finger or 
other easily accessible body parts.

▪ Further testing should review how 
different operating frequency ranges 
will produce stronger or weaker shifts in 
relative resonating frequency with 
varying glucose concentrations. 
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Complementary Split-Ring Resonators (CSRRs) 

• A triple-pole CSRR design was proposed by Omer et al. [1]

• The gaps act as capacitors and the metal rings act as inductors, 

where both an electric and magnetic field are produced. Loading 

the resonator with a skin sample changes the capacitance of the 

gap, leading to resonating frequency based on:

𝒇 =
𝟏

𝟐𝝅 𝑳𝑪

Figure 1 – The set-up for the driving radar module [4].

Figure 2 – The set-up for the radar sensing system [3].

Figure 3 – Triple Pole CSSR [1].

Figure 4 – The vein 

structure of the human 

hand.

Figure 5 – Slot antenna design 

created to mimic the veins in 

the human hand. [2]

Figure 6 – The 

comparison of the S11 for 

the free space and 

loaded scenarios of the 

antenna [2].
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