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Introduction & Background




Physiology of Iron Metabolism

Maintain iron stores

VN

Iron Stores

lron metabolism .
proteins M Males: 600-1000 mg

B Females: 200-300 mg

Iron Deficiency

Abnormal iron metabolism |<

Iron Overload




Iron deficiency & iron overload

- Iron deficiency leads to anemia
Iron deficiency is the number one nutritional disorder in the world

- lron overload is closely related to hemochromatosis

Hemochromatosis is mostly prevalent in European Countries and US
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Current diagnostics

- Expensive
- Time-consuming

Symptoms of
liver disease

— Liver biopsy —— Intervention — Too late




Need for Point-of-care screening device

Iron Deficiency Iron Overload
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Development of Iron Sensor




Developed sensor?

50 ulL sample

Layer 1: Nylon

Reference
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Colorimetric reaction for iron detection

PH<5
Ascorbic Acid @

Visible spectrum
UV-Vis spectrophotometry
Golden standard method
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Limitations of previous work

- Requirec
- Requirec

- Requirec

a sensing chamber
consistency of light
same phone model

Sensor strip

iPhone

Detection
chamber

iPhone
case
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Preparation

(/]
\ 3D printed sensors / \ Cut membranes using laser cutter /
4 )




Improved Approach for Color Detection




Approach for color normalization under effect of different lighting

Abs (from uncontrolled)

Corrected abs =

Controlled light

(known RGB)
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Uncontrolled light
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Method to validate sensor measurements

Agreement on iron concentrations?




Absorbance from Spectrophotometer

Spectrophotometry calibration curve
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Tested sensors with different color scale

Iron concentrations from lefttoright: 0 50 100 150 300 500 ug/dL

BLUE 5 el E

RED
Compare the correlation plot with
spectrophotometry

GRAY m=) Sensor with Blue reference areas

shows most accurate results
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Absorbance based on different conditions

Absorbance based on different conditions

Correlation Plot for Blue Reference

Correlation Plot for C = 0 ug/dL
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Absorbance based on different conditions

Correlation Plot for C = 50 ug/dL

0.12
O Uncontrolled light 1, controlled distance
A Uncontrolled light 2, uncontrolled distance
O Uncontrolled light 3, uncontrolled distance
01 r
0.08

o
&
> @

y = 1.0503x - 0.0052
R*=1

0.1

0.04 L s s s
0.05 0.06 0.07 0.08 0.09
Absorbance of controlled light and controlled distance
Correlation Plot for C = 300 ug/dL
0.12
O Uncontrolled light 1, controlled distance
A Uncontrolled light 2, uncontrolled distance
O Uncontrolled light 3, uncontrolled distance
0.1 f

og

o
[=)
[+
>

&
o
o

O
Q

O
JaY
O

o
o
B

y = 0.8848x + 0.0135
R*=0.9972

0.04 0.05 0.06 0.07 0.08 0.09

Absorbance of controlled light and controlled distance

Sensor, Signal and
Information Processing Center

0.1

Absorbance based on different conditions

Correlation Plot for C = 100 ug/dL
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y =1.0533x - 0.0065
R*=0.9997

y = 0.8691x + 0.0142
R?=0.9999




Absorbance for Blue Reference

Absorbance (au)

Sensor calibration curve (controlled light)
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Concentration from sensor for different conditions
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Implement 5 Blue Reference Areas

Uncontrolled light, uncontrolled distance
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Absorbance based on different conditions

Abzorbance based on different conditions
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Abzorbance based on different conditions

Correlation Plot for C = 100 ug/dL
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Absorbance if having 5 Blue Reference Areas

Absorbance correlation plot

Emily: Iphone
Anh: Samsung galaxy
Amber: Samsung Note

Concentration correlation plot
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Concentration from sensor for different conditions

After intercept correction
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Platform Based On Microfluidics
For Potential Iron Detection
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Microfluidics System

52 mm

Figure 1: Fluidic chip?!

Figure 3. (A) Exploded render of the microfluidic chip showing (1) the clear PMMA optical windows
at each side of the optical channel; and (2) the top PMMA layer with the milled reagent/sample inlet
and waste outlet. (B) Render of the microfluidic chip custom 3D printed alignment rail and sliders
with detector components: (1) 375 nm UV LED; (2) photodiode; (3) LED slider; (4) photodiode slider;
i5) microfluidic chip mount and alignment rail; and (8) microfluidic chip. (C) Image of the fluidic chip

integrated into the alignment rail.

[1] Donohoe A, Lacour G, McCluskey P, Diamond D, McCaul M. Development of a Cost-Effective Sensing Platform for Monitoring Phosphate in Natural Waters. Chemosensors. 2018; 6(4):57. https://doi.org/10.3390/che
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Getting Started with Fluidic System via Ocean Optics

Light source

Sampler holder



Projected Results from Ocean Optics

Ocean Optics

Spectrophotometer
Spectrum View
Spectrum Scan for C = 100 ug/dL
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Conclusion

- This work built on previous work and developed an improved

approach to accurately detect iron levels regardless of lighting
and distance conditions

- Developed a method for sensitively sensing color of any
colorimetric reaction involving different analytes

- Discovered a platform based on microfluidics for potential iron
detection in water




Overall Experience & Future Research
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Questions?

My work email: annguye6@asu.edu




Thank You!
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