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E xperim enta l S etup E va lua tion  o f ana ly tica l perfo rm ances o f C yranose ®

1. G as bench
2 . Therm o incuba tor
3 . Them o-H ygrom ete r p robe
4 . E -N ose : C yranose ® 320
5. P urge  in le t : d ry  n itrogen
6 . S am ple in le t
7 . Ted la r® bag

C alib ra tion  o f C yranose ® in  the  p resence  o f V O C s

1. A cetone 2. N onanal

Cyranose® shows high sensitivity towards:
 Acetone: VOC normally found in the breath of a healthy patient. Limit of Detection: 63 ppb
 Nonanal: VOC presents in the exhaled breath of COVID-19 patients*. Limit of detection: 20 ppb

Test o f an  exhaled  b reath  o f a  contro l patien t 

 R eal-tim e response of 32 sensors of C yranose ® :
- S am ple : exha led  b rea th  o f a  con tro l pa tien t     - F low  ra te : 120  m L/m in
- B ase line : u ltra -pure dry n itrogen - B ase line & S am pling tim e: 60 secondes & 90 secondes

 Four sensors exhibit meaningful responses for VOCs in the exhaled breath of a control patient
 High repeatability and reproducibility of resistance variations for ten successive measurements

C alcu la tion o f 
res is tance varia tion  

fo r sensors: 
S 5 ; S 6 ; S 11 and S 31

E ffect o f various experim enta l cond itions on  sensor response

A - R elative  hum id ity rate B - S am pling flow  rate C - S am pling tim e

Increas ing re la tive  
hum id ity from 2%  to  

84%  a ffected
pos itive ly sensors

varia tions.  

Vary ing  sam pling  
tim e from  20  s  to  

60  s  does no t 
a ffect s ign ifican tly  

sensor’s
response .

 The h ighest res is tance  
va ria tions a re  ob ta ined  
by app ly ing  a  h igh  flow  
ra te  o f 180  m L/m in .

 R epeatab le varia tions 
a re  ob ta ined under 92%  
R H  fo r ten  success ive  
m easurem ents.

N on-invas ive and rap id approach is needed for d iagnosis o f C O V ID -19 . In th is w ork, exha led brea th ana lys is us ing e-N ose

is presented as an innovative techn ique to iden tify the C O V ID -19 specific V O C s. The ana ly tica l perfo rm ances of C yranose ® ,

a com m erc ia l e -N ose device , w ere investiga ted under contro lled cond itions tow ards th is goa l. S ensitiv ity, lim it o f de tection

and reproducib ility o f s tandard ized V O C s exis ting in the breath w as assessed. In add ition , the e ffect o f various experim enta l

cond itions on sensor response w as eva lua ted , inc lud ing tem pera tu re , re la tive hum id ity, flow and sam pling tim e, a im ing to

se lect the optim al param eters and to va lida te it in c lin ica l tria ls to de tect the C O V ID -19 b iom arkers. C yranose ® exh ib its h igh

sensitiv ity and reproducib le response tow ards acetone and nonana l, w ith a lim it o f de tection o f 63 ppb and 20 ppb

respective ly. Furtherm ore , resu lts show tha t the variab ility o f re la tive hum id ity, tem pera tu re and flow sam pling , induced a

sign ifican t sensors response varia tion , w hereas, vary ing the sam pling tim e does not a ffect s ign ifican tly the sensor response.

B reath analys is using C yranose ® :
an array o f 32  gas sensors

1- S am pling o f an  exha led brea th by C yranose ®  

2- A nanocom posite chem ires is tive gas sensors

1- Ted lar® B ag conta in ing:
 E xha led brea th o f a  con tro l pa tien t 
 G enera ted c lass ica l V O C s

(ace tone , e thano l…)
 S pec ific vapor iden tified as a  

b iom arker fo r C O V ID -19  (nonana l)

2- S am pling & A nalys is

A ssessm ent under con tro lled
cond itions

 S ens itiv ity
 L im it o f de tection
 R eproduc ib ility
 R epeatab ility
 S tab ility
 L im ita tions
 Im pact o f various experim enta l

cond itions on  the  response :
- R e la tive  hum id ity
- F low  ra te
- S am pling tim e
- Tem pera tu re

3- D ata  p rocessing &  S tatis tica l treatm ent

 P cnose: prov ided w ith C yranose ®

 E -N aiR : so ftw are  too l fo r e -N ose devices
deve loped by C E A -JO LIO T and  used for da ta  
p rocess ing o f c lin ica l tria ls  a t Foch  H osp ita l

S election o f the m ost appropria te
cond itions to de tect the b iom arkers o f

C O V ID -19 in a com plex m ixtu re o f
V O C s from the brea th

Va lida tion  o f op tim ized ana ly tica l
p ro toco l in  c lin ica l tria ls

Iden tifica tion  o f the  C O V ID -19  spec ific V O C s by breath analys is techn ique using a com m ercia l e -N ose device is the  challenge o f th is pro ject.
 C haracte riza tion and  eva lua tion o f the  ana ly tica l pe rfo rm ances o f C yranose ®   under contro lled experim enta l cond itions show :

- H igh  sens itiv ity to  ace tone vapors , no rm a lly ex is ting in  the  exha led brea th , w ith a  lim it o f de tec tion o f 63  ppb .
- M ean ing fu l response to  nonana l vapors , p resen ts in  the  b rea th o f C O V ID -19  pa tien ts , w ith a  lim it o f de tec tion o f 20  ppb .
- R epeatab le and  reproduc ib le responses to  V O C s ex is ting in  the  exha led brea th o f a  con tro l pa tien t.
- The S ensor response varia tions depends po ten tia lly on re la tive hum id ity changes and sam pling flow ra te used .

 S election  o f the  m ost appropria te  p ro toco l and  da ta  p rocess ing  a lgo rithm  fo r C O V ID -19  d iagnosis .
 Valida tion  o f the  op tim ized  ana ly tica l s tra tegy in  c lin ica l tria ls .
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