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Biosensors

IRERBED : 4 SEl ks

BacE > . dxyew

Bagd . 102875+ &)
bk gk o 2202 1 RPER . R HP- 3,
4



YIIBMERR 2R e 5T IR 32

B2 =S

mull

M)

LY

E{ERCAN B2

B T2



Pressure Measurements

Aneroid manometer

Electrical Mechanical transducers
-Displacement of diaphragm changes
-Change resistance, capacitance, inductance
Increase resistance decreases voltage
Inductive transducer has good frequency
response and insensitive to vibration and shock

e ARG



Impedance Plethysmography

Changes in electrical impedance between two electrodes.
Impedance: resistance and capacitance

Changes: blood, bone, tissue

Driving force: 100 kHz, low amplitude, electrical current.
Demodulated and displace as waveform

Impedance Pneumography is often used in home apnea

monitoring
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Respiratory Inductive Plethysmography
« Sum in movement of rib cage, and abdomen.
 Driven by 20 mV, alternating current voltage at 300kHz

 Change In coll diameter causes change in oscillating
frequencies

* Freqguency alternation is converted to waveform.
« Display tidal volume and respiratory rate.
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Korotkoff sound
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« Cut pressure increase 30 mmHg above

the pressure radial pulse disappear i SLMDD
« Deflate 5 mm Hg per second %”’"' s
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PH electrode:
Half Cell potential : Ag/AgCl in phosphate buffer vs. Hg/HgO2 in saturate KCI
Measuring electrode: permeable to H+ Sion elasc
Vm=-61.5 log [H+] + C (in mv)

pH=-log [H+]

PCO2 electrode figl0-5

PCO2: H20 + CO2—H2C03 — H+ + HCO3-  »™
pH=pk+log(HCO3-/PCO2)

PO2 electrode fig10-6, fig10-7
PO2: 02 + 2H20 + 4e- —-40H-

4Ag — 4Ag++4e-, 4Ag++4 Cl-— AgCl

Measuring electrode

HCOj4 solution )
et B

hali-cell
Measuring half-cell

pH sensitive glass

Nylon spacer

Electronic display

()} Balance potentiometer

0 Slope potentiometer
[1

Sample inlet (unknown pH) —
Constant-temperature water bath

Sampling chamber

pH Membrane

Contact bridge
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RFID B 51

» Tags i
- active
- passive

« Reader ;BHz5
2 aman B 7 ( electromagnetic (radio) waves ) sEEE
i (tag) ¥k
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RFID B 51

» Tags i
- active
- passive

e Reader :5H{z%

e AR R ( electromagnetlc (radio) waves ) EEE
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&mcu Uy,
J 5 R i ITRI
‘B O £mmERRE _

Ik f ........ rial Technology

Research Institute

2013/9/13 9



poAs Passive RFID tag Z ‘i
/' 1.; .. rj‘?FEAEIEl}:II N FEﬁ implantable

“implantable” —
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Passive RFID tagZ
rT)FE‘AEIEl}:l[ i F'Blﬁ implantable

e /NFEEE (—{EMicrochip)
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3 Passive RFID tag~ “‘Iil
/' "II-" " I T)FE‘AEIEIH i ?ﬁ\ Implantable
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» A “passive transponder”
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RFID + 15 A5 H + ! sensor |
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Bloodstream Glucose
T e

Biocompatible membrane

Competition /
Signaling Component

SENSING SYSTEM

Glucose Binding Environment ____ |
(Receptors in crystal)

v
Reference Environmentd__,._-—r-""""_

(Mo receptors)

Application Specific Integrated Circuit
(electrical sensor circuitry)

Mass Signal Detection

SENSOR
Antenna coil s | ELECTRONICS

{RFID enabled communication)
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