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A Fully Integrated Nose-on-a-Chip
for Rapid Diagnosis of Ventilator-
Associated Pneumonia

AIFARS x
EEI):Il-'EEI

HEENEES

;;g B | FEABERIRZER

e

REFERA > BEENERNRE - BANEANERE
KBmELURERT RS - BN T RERE DX IR
58K - ELLERAIRESE 80% ML | MEEA KRR
ﬁ}ﬁﬁu%ﬂ@ ﬁqﬂﬁj’@%’;ﬁﬁ—flﬁ AEAEIRAT Y IR a3 A

 FLE—{EsE '] "E, & &
BRBEENSR
B RNFERRASRA - Z'KEIEI)}I%K}EH%EE: - BAMF R EER

rEE‘?rrEIEI i E,E%/l_,\
BB R AR R ROBIME 3% - (2RI

AER > EROABIRBRERET 80 TRV 2 BRMX
RUBNAZTE - FIEEREERMEKERERIEM
EK;E'JJtl:—%'l&%(bﬁﬂﬂﬁk%%ﬁaﬁi‘ﬁﬂFH C EAMEIERA R IR R
B~ BIhFE » BR ARSI  BRE - &1 - AERKRE
RFEIMBEBIRM - RERET L - R Y R8RSRV A
TUERNBED SN » It A PR 32-bit RISC OpenRISC RS AL
FUESEMET  BRER 05V RFEE BT HEN
A o

In Taiwan, thousands of people need to stay in intensive care
unit (ICU) for all kinds of reason every day. Because there are
many kinds of bacteria, a ventilated patient is easily infected,
causing pneumonia, septicaemia shock, cardiopulmonary failure,
and even death. The standard operating procedure (SOP) is
to take chest X-ray, draw blood, and perform sputum culture,
and then treat the patient with antibiotics of the speculated
microorganisms, according to the doctor’s experience. No one
knows if the given antibiotics are suitable, because specimen
culture needs five days, which may be the most crucial time for
the patient to survive.

Since the microorganisms generate gases during metabolism,
these gases could be very good candidates for early prediction

and real-time detection of the microorganisms of pneumonia. If
we can install a chip that can smell to the respirator, there is a very
big chance to achieve real-time detection for every ventilated
patient in the ICU and reduce the death rate due to this problem.

This project will proceed in both clinical inspection and
engineering ways, and integrate these two together to test
the proposed system in clinical trials. In clinical inspection,
the exhaled gases of patients will be collected and analyzed,
at the same time sputum culture will be performed to assure
the microorganisms. This will establish a database of the
relationship between the exhaled gases and the microorganisms.
In engineering, we will proceed with researches on sensor,
signal processing, algorithm, and system integration, to design,
develop, and integrate a low-power, low-voltage electronic nose
system-on-chip (SoC). The electronic nose SoC will be integrated
to the expired circuit of the respirator for clinical trials to verify
the feasibility of early prediction and real-time detection of the
microorganisms of pneumonia.
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System Block Target application scenario for rapid VAP diagnosis.
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