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Ion mobility spectro-
metry (IMS) – originally used in 

airports for the detecƟ on of explosi-
ves or drugs – can be coupled with a mulƟ -

capillary column (MCC) and used for metabolic 
profi ling, biomarker invesƟ gaƟ on and analysis of hu-

man breath. This approach is a sensiƟ ve (pptv-range) 
and rapid analyƟ cal method to analyse exhaled humid 
air. Each measurement takes just a few minutes; 

sample collecƟ on just a few seconds. When samples 
are measured in a laboratory, which has a cont-

rolled environment, it is easy to determine si-
gnals that are arising from room air or 

being associated to the MCC/IMS 
itself, and those from the 

sample.

ee))))
mmmidd 

 

Straight Connector

Endotracheal Tube

Connec  on to IMSon to IMS

AcknoAcknoAcknoAcknoAcknoAcknoAcknoAcknoAcknoAcknoAcknoAcknoAcknoAcknoAcknowledgwledgwledgwledgwledgwledgwledgwledgwledgwledgwledgwledgwledgwledgwledgementementementementementementementementementementementementnttementementsssssssssssss

The fiThe fiThe fiThe fiThe fiThe fiThe fiThe fiThe fiThe fiThe fiThe fiThe fiThe fififihe financnancnancnancnancnancnancnancnancnancnancnancnancancn ial sial sial sial sial sial sial sial sial sial sial sial sial sial sial sl supporupporupporupporupporupporupporupporupporuppoupporupporupporupporup t oft of t of t oft oft of t of t of t of t of t oft oft oft of of the Mthe Mthe Mthe Mthe Mthe Mthe Mthe Mthe Mthe Mthe Mthethe Me Mthe Ministinistinistinistinistinistinistnistinistinistnistinisti tinistnististry ofry ofry ofry ofry ofry ofry ofry ofry ofry ofry ofry ofry ofry ofry of EducEducEducEducEducEducEducEducEducEdEducEducEducEdEdd aƟ onaƟ onaƟ onaƟ onaƟ onaƟ onaƟonaƟ onnaƟonaƟoaƟ onaƟ on,,,,,,,,
ScienScienScienSciScScienScienScienScienScienScieScienScScieSccc ce ance ance ance ance ance ance ance ance ance ance ance ance ance anc d Tecd Tecd Tecd Tecd Tecd Tecd Tecd Tecd Ted Td Ted Tecd Tecd TecTe hnolohnolohnolohnolohnolohnolohnolohnolohnolohnolohnolohnolohnoloology (Mgy (Mgy (Mgy (Mgy (Mgy (Mgy (Mgy (Mgy (Mgy (Mgy (Mgy (Mgy (M(Mgy (MEST)EST)EST)EST)EST)EST)EST)EST)EST)EST)EST)EST)ST)ESTEST) of thof thof thof tof thof thof thof thof thof thof thof thof thof thof the Repe Repe Repe Repe Repe Repe Repe Repe Ree Repe Repe Ree Repe Ree RepRee ublicublicublicublicubublicublicublicubliublicubuuub   

KoreaKoreaKoreKoreaKoreaKoreaKororeKoreaKoreaKoreKoreaorKoreaKoKoo is ais ais as ais ais ais ais as acknowcknowcknowknowcknowcknowcknowcknowcknowknowcknowknownowknownownowknowknowknowknowknownowno ledgeledgeledgeledgeledgeledgeledgeledgeledgeledgeledgeledgeledgeedgeedged thad thad thad thad thd thad thathad tha thd thad thad thad thd thankfulnkfulnkfulnkfulnkfulnkfulnkfulnkfulnkfulnkfulnkfulnkfulnkfnkfunkfunkfulk ly. Ply. Ply. Ply. Ply. Ply. Py. Ply. Ply. Ply. Ply. Ply. Ply. Ply. Ply. Py. Py art oart oart oart oart oart oart oart oart oart oart oart oart oart oart oart of thef thef thef thef thef thef thef thethef thef thef thef thef thef the workworkworkworkworkworkworkworkworworkworkworkworkwoorko  
oon thon thon thon thon thon thon thon thon thon thon thon toonon thn this pais pais pais pais pais pais pais paiis pas ps pais pais pais pais is papppp per hper hper hper hper hper hper hper hper hper hper hper herper hper hper perper perper hpp as beas beas beas beas beas beas beas beas beas beas beas bes beas beas beeeebes beeeb en suen suen suen suen suen suen suen suen suen suen suen suen sen suen suen susen suenenee sssusususe ppopporpportpportpportpportpportpoppoportpportpportportportpportpportppopporpportpportpportpported byed byed byed byed byed byed bed byed byed byed byed byed byed bd by DeutDeutDeutDeutDeutDeutDeutDeutDeutDeutDeutDeuDeutDeutDeuteD sche sche sche sche schesche sche sche schescheschehe schessche For-For-For-For-For-For-For-orr-For-For-For-For-For-FoFFo

unschunschunschunschunschunschunschunchunschunschunschuscschscs hunchuns nsc unc nnnschungsgemgsgemgsgemgsgemgsgemsgemgemgsgemgsgemgsgemgsgemgsgemgsgemgsgemgsgemgsgemsggsgemmgsgemgsgessgemsgemggegemgs egsgemeinsceinsceinsceinsceinsceinsceinseinseinseeinseinseinseineinscniininseinsseinsccnschaŌ haŌ haŌhaŌ haŌ aŌhaŌ haŌhaŌaŌhaŌ ŌhaŌaŌaŌ ahaŌŌ ŌŌha (DFG)(DFG)(DFG)(DFG)(DFG)(DFG)(DFG)DFG)DFG)DFG(DFG)(DFG)(DFG)(DFG)DFG)(DFG(DFG(DFG(DFG(DFG)DDD withwitwithwithwithwithwithwithwithwithwithhhhwithwithwiththitththwithhhwit in thin thin thin thin thin thin thin thin thin thin thin thin thin thin ththin thin thin thin thn tin thin tn tiniin e Coe Cole Coe Coe Cole Cole Coe Cole ColCole Coe Coe Coe Coe Cole Coe Coe Cole Coe Coe Colooe Cole Cole Coloe ColCoC laborlaborlaborlaborlaborlaborlaborlaboraboraborlaboraborlaborlaboraborlaborlaborlaborlaboraboraborboraboa aƟ -aƟ -aƟ -aƟ -aƟ -aƟ-aƟ -aƟ -aƟ -aƟ aƟaƟ aƟaƟ aƟ-aƟ aƟaƟ aaƟaƟ a
veveveve eee Ree Ree Ree Ree Ree Revee Ree Revveeee Revee Ree Reeeve searcsearcsearcsearcsearcsearcsearcearcrcrcccsearcrcsearcccch Ceh Cenh Cenh Ch Cenh Cenh Cenh CenCenh Ceh CenCenCenCenCenCenCenh CenCenCenh CenCenCh tter ter (ter (ter (ter (ter (ter (ter (t ((ter (ter (ter (ter (er tert SondeSondeSondeSondeSondeSondeSondeSondeSondeSondSondeSondeSondendeSondeSondeSondeSondSondSondSondSondSondeeeerforrforforforrforforsrforrforsrforsrforsrforsorsorsrforrfororsorsrforforsorsorsf rsrrrrr chungchungchungchungchungchungchungchungchungngngngngngchungchungngchungchungungungnhungsberesberesberesberesbesberesberesbesbereersbereereereesberesberesbeersbereesberesbesbeerreree ich)ich)ich)ich)ich)ich)ich)ich)ich)ich)ch)ch)ich)hhich) SFBSFB SFB SFB SFB SFBSFBSFBSFB SFBSFBSFB FBSFBSFBBB
87687687676 876 „76 „76 „876 „6 „6 „6 „876876 87676 „7687677668768877876878 ProviProviProviProviProviProviProvProvProvProviv ding ding ding ding dindingdinding dingding ding ding ngding dingdingdinngdinndingnni InforInforInfornforInforInfornforInfornforfInformaƟ omaƟ omaƟ omaƟ omaƟ omaƟ omaƟ omaƟ omaƟomaƟomaƟ omaƟmaƟomaƟomaƟon n byn byn byn byn byn byn byn byn byn byn byn byn bn bybbyn bbyn n n bnn yy ResouResouResouResouResouResouResousouResouResousousousousousource-Crce-Crce-Crce-Crce-Crce-Crce-Crce-Crce-Crce-Cce-CCrce-Crce-CCrce-Crce-CCoooonstrononstronstronstronstronstronstronstronstronstronstronstronstronstrooonstro ai-ai-ai-ai-ai-ai-ai-ai-ai-ai-ai-ai-ai-ai-a
ned Aed ed Aned AAAAned Aned Aned Aned Aned Aed Aned Aned Aned Adnednedned Anenenneenee Analysnalysnalysnalysnalysnalysnalysnalysalysnalysnalysnalysnalysnalysnalysnalysalysal is“,is“,is“,is“,is“,is“,is“,“,“s“,is“,is“,is“,““is“is“,isis , ppprprojeprojeprojeprojeprojeprojepprojepprprprojepppprppprojeprpp ct TBct TBct TBct TBct TBct TBct TBct TBTBTBTBTB1 “Re1 “Re1 “Re1 “Re11 “Re1 “Re1 “ReReReeRe1 “Re1 “Re1 “Re1 “Re1 “ReRe1 “ReReR sssosourcsosourcsourcsourcsourcsourcsourcoursourcsossousosourcsss e-Cone-Cone-Cone-Cone-Cone-Cone-Con-ConCon-ConCone-Cone-ConConCo straistraistraistraistraistraistraistraistraistraistraistraistraitrastrainednednednednednednednednednednenednednedned

AnalyAnalyAnalyAnalyAnalyAnalyAnalyAnalyAnalyAnalyAnalynalyalynalyAnalyAnalyAnalyalyalyAnalynalynalyAnalyalyalynalyyAnalyyyyylysis osis osis ois ois osis osis os ois osis oois ois osis osis os osis ois ossis oossis osiss f Spef Spef Spef Spef Spef Spef Sf Spef SSpef f f Spef Speff ctromctromctromctromctromctromctromctroctromctromctrromromromroromroctrooomromooo etry etryetryetry etry etry tryetry etetryeteett Data“Data“Data“Data“Data“Data“ta“ata“Data“aataaa“a ....

In adIn adn adIn adIn adIn adn adn an a diƟ odiƟ odiƟ diƟdiƟdiƟ diƟ diƟdiƟdiƟ diƟ odiƟ oiƟ odiƟ odiƟ odiƟ diƟoddiƟoiƟodiƟdiƟdiƟdd ƟƟdi n, thn, thn, thn, thn, thn, thhhhhn, ththn, tn, e woree e e worworworworworwore worwore worwore wwore woreee wo k wask wk wk wask waswask wwaswwak wask wask wask wask wask waswk wask wk wask waswasw sk waa suppsuppsuppsuppsuppsuppsuppsuppsuppsuppppp ortedortedortedortedortedortedortedortedorortedrtedrtor d partpartppartpartpartpartpartrtpartpartpartpartpartpartpartly byly byly byly byly byly byly byly byly byly byly byly byly byly bybyy the the the the the thethethehehethe thethe hethe
GermGermGermGermmGermGermaGermaaaGermaGermaGermaaGermGermaGermGermaaaamaaG m n Fn Fn Fn FFFedFedn FedFedFedFedFedFen Fn FeFn FFennn Fn F dnnn eraleraleraleraleralalalalllalleralalalerale MinisMinisMinisMinisMinisMinisMinisMinisMinisMinisMinisMinisMinisMinisssnisttry otry otry ory otry oy oytry otttry ory otry try oy otry ottrytttry trytry otryt f Ecof Ecof Ecof Ecof Ecof EcoEcoEcoEcoEcof EcoEcoEcoEcof EEcof Ecof Ecof Ecof cof EcococoEf nomicnomicnomicnomicnomicnomicnomicnomicnomicnomicnomicnomicnomicnomicnomicnomicnomicnomicomicnomics ands ands ands ands andands ands ands ands ands ands ands ands ands as ands ands ands andas as as ns anaa TechTechTechTechTechTechechTechTechTechTechTechTechTechchTech--------

nolognolognolognononolognolognolognolognolognolognonolognolognolognonolognonolognolognon y basy basy bay basy basy basy basy basy basby basy basy basy basy basy basy basy basy basbby basy basy basbasasy basy babbb seedededed oned ond ond ond ond ond ond oned ond od onddd oned oned odee ne a dea dea dea dea dea dea dea dea dea dea dea dea dea dedecisicisiocisiocisicisiocisiciscisicisicisicisiioioiooiocisicisiioc ooion ofn on ofn ofn ofn of n on of  of ofn of n of n of n of ofn of n ofn offn ofofn ofn on oof the Gthethe Ghe Ghe Ghe Ghe Ghe Ghe Ghe Ghe GGhe Ghe Ge Ghhe Ge Ge GGthh Gtttt ermanermanermanermanermanermanermanermanermanermanermanermanermanrmaermane BBBundBBundBundBundundBundBundBundBundBundBundBundundBundBunuBB es-es-es-es-es-es-es-es-es-es-es-es-es-ss-
tag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wtag wagtag wtag wgag wwgg wt ititththinithithinthinthinthinthinhinthinthinthinthinthinithinnttitthiniti the the the the the the thehethethethe hthethe the thee projeprojeprojeprojeprojeprojeprojeprojeprojeprojeejeeeojeprojeprojeojeeprojejeeecccct KFct KFct KFct KFct Kct KFt KFct KFct KFct KFct KFctt KFKFct KFct KF236812368123681236812368123681368123683683681236823682366812368123682368236823682368236812368 02AKO02AKO02AKO02AKO02AKO02AKO02AKO2AKOAKO02AKO02AKO02AKO02AKO02AKO02AKO00000 ....

R. CuR. CuR. CuR. CuR. CuR. CuR. CuR. CuR. CuR. CuR. CuR. CuR. CuR. CuCuCR CC merasmerasmerasmerasmerasmerasmerasmerasmerasmerasmerasmerasmerasmerasrasas gratgratgratgratgratgratgratgratgratgratgratgratgratagrattefullefullefullefullefullefulefullefullefullefullefulefullefulleeefully acky acky acky acky acky acky acky acky acky acky acky acky acky acky acacky acc nowlenowlenowlenowlenowlenowlenowlenowlenowlenowlenowlenowleownowlenowlew dgesdgesdgesdgesdgesdgesdgesdgesdgesdgesdgesdgesdgesdgesdgesdg supposupposupposupposupposupposupposupposupposupposuppoupposupposupposupposup rt frrt frrt frrt frrt frrt frrt frrt frrt frrt frrt frrt frrt frrt fromomomomomomomomomomomomomom
FPI FFPI FFPI FFPI FFPI FFPI FFPI FFPI FFPI FFPI FFPI FFPI FFPI FFPI FFFPI FIP ellowellowellowellowellowellowellowellowellowellowellowellowellowellowellowowwshipshipshipshipshipshipshipshipshipshipshipshipshipshiphishipp (BES-(BES-(BES-(BES-(BES-(BES-(BES-(BES-(BES-(BES-(BES-(BES-(BES-(BES-BES((BES-BES 2008-2008-2008-2008-2008-2008-2008-2008-2008-2008-2008-2008-2008-2008200822 0052600526005260052600526005260052600526005260052600526005260052600526005265205 7) by7) by7) by7) by7) by7) by7) by7) by7) by7) by7) by7) by7) by7) by7) by7 thethethethethethethethethethethethethethee Spa-Spa-Spa-Spa-Spa-Spa-Spa-Spa-Spa-Spa-Spa-Spa-Spa-Spa-pa-

nishnishnishnishnishnishnishnishninishnishnishnishnishnishshsh MinisMinisMinisMinisMinisMinisMinisMinisMinisMinisMinisMinisMinisisMinisMinisMin try otry otry otry otry otry otry otry otry otry ory try otry otry otry orytry oyrr f Scif Scif Scif Scif Scf Scif Scif Scif Scif Scif Scif Scif Scif Sciff Scf Sf enceenceenceenceenceenceenceenceenceenceenceenceenceenceenceence and Iand Iand Iand Iand Iand Iand Iand Iand Iand Iand Iand Iand Iand Idd Id Idddd nnovannovannovannovannovannovannovannovannovnnovannovannovannovannonovannovannnn Ɵ onƟ onƟ onƟ onƟ onƟ onƟ onƟ onƟ onƟ onƟ onƟonƟonƟoƟ ono MICINMICINMICINMICINMICINMICINMICINMICINMICINMICINMICINMICINMICINCINMICINN-N-N-N-N-N-N-N-N-N-N-N-N-N-N-
TEC20TEC2TEC20TEC2TEC2TEC20TEC20TEC20TEC20TEC20TEC20TEC2020TEC2CTEC2C200TEC2TEC2TTEC2TECTEC2TECTECE 07-6707-6707-6707-6707-6707-6707-6707-6707-677-607-6707-6707-6707-6707-6707-6707-677-670707-6700000 962-C962-C962-C962-C962-C962-C962-C962-C962-C962-C962-C962-C962-C962-C6962- 04-0104-0104-0104-0104-0104-0104-0104-0104-0104-0104-014-0104-0104-0104-01-01111 projprojprojprojprojprojprojprojprojprojprojprojprojprojproop ect.ectect.ect.ect.ect.ect.ect.ect.ect.ect.ctect.ectct.

But when breath analy-
sis is carried out in a ‘real-life en-

vironment’ such as a hospital, the room 
air varies leading to a fl uctuaƟ ng number of 

peaks. In general, the number of uncontrolled sƟ -
muli aff ecƟ ng the measurements increases. For ex-

ample, in the breath measurement of a paƟ ent under 
anaesthesia, the hospital devices, connecƟ ons and tubing 

(like a tracheal tube) could be a source of emission, which 
were also measured using GC/MS. Also, many volaƟ le or-

ganic compounds (VOCs) show signifi cant day-to-day 
variaƟ on in the signal height, which is related to the 

concentraƟ on of the analyte. Our results indicate 
that systemaƟ c and environmental variabili-

Ɵ es must be taken into consideraƟ on to 
relate the outcomes to medical 

quesƟ ons.


