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» I NVENTI ON 5Thi s invention pertains in general to the field oﬂ“‘lﬁ‘mmmwmm
particularly auditory brainstemresponse, and rel ated device _ d
met hods. BACKGROUND OF THE I NVENTION It is known that auditory stisditgkati on

‘of a subject can be used to evoke brailnstem r esponrse-potentials—but-
other stimuli than auditorﬁﬁ!rﬁs]lé be used. Auditory brainstemresponse 10

audi omeY YSTEM AND\AIRTHODR ETERMINATIQON OF A BRADSTHEY RESLONSE
deaf ness. For instance Sﬂﬂg PEvVEnepMRAgNt application WO
0

2008/ 006164 di scl oses a neth or acquiring an auditory brainstem
response, by presenting a plurality of stinuli, detecting

el ectrophysi ol ogi cal signals in response to the stinmuli, a recover signal
is generated based on the stimuli and the response is deternmined fromthe

el ectr qphypioF PgECRIVENG@S and the 15recovery signal. Recently new
applications have evol ved to di agnose certain brainstem di sorders.

For instance, .in international patent applicatiqn 2006/,062480, of the
sam® appl i cafS HYenten periaiRnin § %tattgsrﬁe%?éﬂmw Uy PRECHIAEY M6 ed i n

1S entykiflmr&ipoRtd aRi¥PASEGvices Y HeRMaARhedRidgod i s di sclosed for

di agnosi s of brainstem disorders, $Such as

BACKGROUND OF THE INVENTION

It is known that auditory stimulation of a subject can be used to evoke brainstem
response potentials but other stimuli than auditory may be used. Auditory brainstem response

10  audiometry is a known screening test to monitor for hearing loss or deafness.

For instance international patent application WO 2008/006164 discloses a method for
acquiring an auditory brainstem response, by presenting a plurality of stimuli, detecting
electrophysiological signals in response to the stimuli, a recover signal is generated based on
the stimuli and the response is determined from the electrophysiological signals and the

15 recovery signal.
Recently new applications have evolved to diagnose certain brainstem disorders.

For instance, in international patent application WO 2006/062480, of the same
applicant as the present application, which hereby is incorporated in its entirety for all
purposes, a system and method is disclosed for diagnosis of brainstem disorders, such as

20  schizophrenia.

W02007/050780 discloses monitoring systems and methods for sensing biological
and other responses reflecting various aspecfs of the nervous system associated with specific
neurologic states. Stirriulatory effects on a neurologic system aré assessed. One method
includes stimulating the neurologic system, monitoring at least one neurologic’ state for

25  effects of the stimulation to the neurologic system, gathering multi-dimensional data from the
monitoring of the at least one neurological state, and analyzing the multi-dimensional data to

determine multi-dimensional interactions between the stimulation and the effects on the at -
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20schi zophr eni a. W2007/ 050780 di scl oses nonitoring systens and

nmet hods for sensing biological and ot her responses reflecting various
aspects of the nervous system associated with specific neurologic states.
Stinmulatory effects on a neurol ogi c system are assessed. One net hod

I ncludes stinulating the neurologic system nonitoring at |east one

-neurologic state for 25 effects of the stinmulation to-the neurol ogic

system gathering nulti-dinensional data fromthe nonitoring of the at
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adm ni sdisarinmgatiduneis pbtagtedtin ogspensedopoe nmotestinngi wpeatedly apiBe536 8glaningkc| oses
A Fet al ra':l?g Moni tﬁe;ﬂg%:FBMl that utilizes a transducer whi 3h. i.§ 15 pl aced
on t he BFdSMERTHR & hi% theh GERRATYC KHSCEmPRATOR 4 OvHTS; S 19t BTRIRNHIE R unds,
i.e., Cﬂsit}’ajﬁﬁﬁo {coRipdvhdietoansidimial brai nst em evoked responses (BAER) of a
fetus w hin-?he nother's uterus. The fetus' brain waves are detected by a

bi osensor, | fied,. converted 1o.digital t nd.anal yzed, in, .one
erbod ment, USrHe6! HisgRrsRA EebbRin Minih oiP el S S RS SR R o
ThelSCO”iHb'ée%ronsbh%t SHAHRE Df GERGtHeRdAN WHIG sV ulfddGb PeaTRali®ry Bourda! fe.f rom
the fetus to 20normative data or to frlor states of the fetus' own data
( sel f - ndicky,.to provide auditory brainstem evoked responses (BAER) of a fetus within the mother's
uterus. The fetus' brain waves are detected by a biosensor, amplified, converted to digital data,
and analyzed, in one embodiment, using a digital comb filter to improve the signal/noise ratio.

The computer system uses QEEG (Quantitative EEG) to compare the data from the fetus to

20 normative data or to prior states of the fetus' own data (self-norm).

The basic idea disclosed in US6556861is to compare the data to normative data from
a population of fetuses to determine if the Brainstem Auditory Evoked Potentials are normal
or abnormal. This is conducted by using unmodified clicks or pulses similar to those used for
Brainstem Auditory Evoked Response monitoﬁng. A briefly described alternative or ‘
25 complement to this could be to use a self-norm. The described self-norm refers to an initial
recording being an initial state or a prior state of the fetus being monitored. Each successive
recording being a session comprising an averaged multitude of stimuli is compared to a initial
state (such as an identified start point) or prior state for determining a degree of change from
the initial state. Le. the fetal brain is assessed relative to an earlier state in the fetus to allow
30 for a comparison of a successive measurement relative to some prior state. This is done to

follow the development of the central nervous system of a fetus. The taﬁght self-norm does



The basic idea disclosed in US6556861lis to .conpare the data to normative
data froma population of fetuses to determne if the Brainstem Auditory
- Evoked Potentials are normal or abnormal. This is conducted by using
unnodi fied clicks or pulses simlar to those used for Brainstem Auditory
Evoked Response nonitoring. A briefly described alternative or 25
"conplenent to this could be to use a Sel f-norm The described sel f-norm
fefers to an initial recording being an initial state or a prior state of
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when cqigparing for exanple the brainstemprofile of one-subject being under

Moreover,. the above referred prior art documents are very general. Variations

10  between tested individuals are generally Very high. The prior art disclosures do not take this
into consideration. Variation is for instance caused by individually different cognitive
abilities or awareness or medication effectiveness. This means that all tested subjects hitherto
needed to be manually.divided into groups of compatible individuals to avoid too large
variations of test results. Moreover, the measurements recorded by the prior art rely on

15  absolute values and not the effect of the tested individual. Furthermore, the stimuli applied
are hard to clone or reproduce causing further variations in the recorded data. This makes it

hard to perform reliable comparisons between measurements from one individual to another

and by concentrating the measurements to small parts of the brain, complex patterns are
missed out which could be used to see subtle variations, for éxample connected to

20  pharmacology. Another drawback with the above described systems and methods are that the
practitioner needs to know where to look for a certain anticipated effect since they do not

cover responses from the whole brainstem.

Hence, an Improved technique for determination of brainstem response state
development would be advantageous and in particular allowing for increased flexibility, cost-

25  effectiveness, robustness, reliability and/or patient friendliness would be advantageous.
SUMMARY OF THE INVENTION

Accordingly, embodiments of fhe_ present invention preferably seek to mitigate,
- alleviate or eliminate one or more deficiencies, disadvantages or issues in the art, such as the’
above-identified, singly or in any combination by providing a system, a method, a computer-

30 readable medium and a computer program, according to the appended patent claims.



5 influence of a drug to another subject or to determ ne to which degree a
subj ect responds to a certain substance. This is in particular of interest
-for determning the efficiency of a treatnent, such as by nedication taken
for treating brain related diseases, |like ADHD, depression, stress etc.

Mor eover, the above referred prior art docunents are very general.
“Variations 10 between tested individudls are generally very high. The prior
art disclosures do not take this intg consideration. Variation is for

i nstance caubdaer) ryastondggsranse §fats devsierresndmtta sebigdiisidete@ingd eXfhrdeness
or nedi ' : Ct 4 gtn-[% ' q];&% t ' [ rto
needed I%giggg@rt]%ﬁ{ne{fgsl%f/u\ﬁ I1VI ?i{a%g%l?%mé‘féﬁnﬁs 0 egl())lherglaxﬁ Oﬁge P%{Eﬂ\?&f Eaéﬁlaist&?ﬁ

avoi d tstimuliaM@re\particalarlynthe ofivendeh predddst shtaidmgerova@mplex tpeofite ad Lar sibgactss
recorded by the prior art rely op 15 absol ute val ues.and not the effect of
et eSPeE PrARYBSPOREAR I RBRiry FBO LA YGry SRR aF bSY RPET 19 & one
or s PrQEufFy FaHS K cirin! d3fTe HMddheREBe trindidi peRAGOLINEY, ©@AE BurstihbSotiBKeS it
hard to perfiormreliable conparisons between neasurenments from one

i ndi vi chuathble types of maditognstinmli swiabkerfor wpetitgyetfresentationr enents to smal |l parts
of the brain, conplex patterns are m ssed out which could be used to see

subtl e vari af{ gtaggg 0 i ; [

drawback w %&cﬁﬁgn%\ftg&g\%efﬁdes %ffbe H@g%&@ﬁus&h%ﬁgvﬁg?ﬂ{)@gglfgg%{%é?g?éﬁg&{ fo
practi tdeteven laterat brairstdan eevpoderseate devedapgmdndiof a sobjettadver angeriod pétiaed afd ect
since they. do not cqver responses fromthe whol e brainstem . .Hence,
| r UG WchAPRE G BEEA PR GFPBRS RS B oPas SOmul Thedyicd
deve) opRPriskOH sBuRE stAAVIR BERIARSSuBN BpdratiRA0 refdbk @y @éddowwagsaid);aeﬁda%ﬁas ed

flexibility, cost-25 effecCtiveness, robustness, reliabi [ity and/or patient
fri endltimesw idensical sound dtimankua e srid sutgeavieRokeRaifiHcurdlyESSPPINY patterns. The

Accordingly,.. di nents of. the. t o t | f k t
1 garBind srgURE oG ffirafu® ol S8BT Puleh Rl b iR es o
i ssues donsédifivétrain sLflddERdtdand palses. i FieMEt, fth€devisé BEprisys d Betddtion unit

conbi nation by providing a system a nethod, a conputer- 30 readabl e medium
and a coRepEVEo getsel & hfainien resparse: Benah clatse én sad nebtoas resnoasegatterns. A A

| at.gr al alk t-at . ' j L hed
over o el LA AT EIRA S S e, QRERRR i o MR Thines AFIGRILEP

r esponsec@at brimten ocsportietsignal &t camséd by Madesepard frainl afrrhydifibd soundemilsesn
provi dglgI obt ai ni n% a conpl.ex B}rﬁﬁf | e of a.subjects .Ipteral rai,nstem

r espons¥OEOXFe & GTORER HBI S RIPHIGPY 25 APRATHBIEy 1O SOl IRTOFMateRe Pasdy 82 e?idd t o
as 5 "HewBdmPHspsse. sifls. GARtHeR) £ bRraMRad Hﬁ%?érﬁti@g’e td ldeRFxhRet saRP Misral
clicks, tone bursts, of other suitable types of auditory stinuli suitable
f or repeeinsterereppanse statetdeyelopment, fO_T/Q@dDﬁgMI@ squad stifriulis basgd oo @t copfpariben

di s%col osgredtix tdevi ce i.s_pr Oéi dgd Qa%to i%éc%(rjx ésed Ste.osidef ect a |ateral

br al'nst % rﬁaire rﬁorﬁg%ong?gtg% F8¢ &t 6 AT °0F &°80 1-88? oV a period of tine as
a function of a popul ation of neurons' evoked response patterns to sound
sti'mul i. TheTlhkesanmmesound stimuli are presented to both the left and the right side of the subject,

either simultaneously or alternatingly.

This is preferably done by a standardized sound source to the left and right auditory

channel of the subject in order to provide repeatable, individual independent sound stimuli.
25 - Thus lateral responses of the left and right brainstem respectively are detected.

Except from providing more data leading to a more accurate analysis it may for

example be used to observe differences in the response between the left and the right side.

Alternatively, different sound stimuli could be presented to the left and the right side

of the subject, either simultaneously or alternatingly.



10 conprises a sound stinuli generating unit operative to repeatedly send,
over said period of time, an identical sound stinulus to said subject to

- evoke said neurons response patterns. The sound stinulus conprises a first
train of unnodified sound pul ses and at | east one second consecutive train
of nodified sound pul ses. Further, the device conprises a detection unit
-operative to detect a brainstemrespor’se signal related to said neurons

Tesponse patterns. A 15 first brainstemresponse signal is caused -bﬁ' sai d
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provi ded as responses are neasured no nore than 10 ns after stinulation.

Measurenents are suitably triggered, such as disclosed in internatjonal
pat ent appl i 3408 swbv@méj o Siegimvensiver susteay PEOVAGR, orca engrated Harst frawepk
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This al so es It e'to carry out t
sound pulse that evokes at least one of the neurons in the brainstem. Upon the mentioned

repetition of the sound stimulus, based on always identical sound pulses, the repetitive sound
25  pulses evoke an averaged activity of a population of the subjects brainstem neurons. The
generated second train of sound pulses comprises at least one modified sound pulse of the
first train of sound pulses. This means the second train of sound pulses is different from the

first train of sound pulses.

The modification of the first sound pulses, thus forming the second train of sound

30 pulses, may be made by adding noise either before, after or on top of eaéh sound pulse of the



20i ndependently of the test subjects cognitive ability, alertness and
nmedi cat i on. Sonme enbodi nents of the inventive system provide for a
-generated first train of sound pul ses being a train of predeterm ned and

fi xed sound pul ses conprising at |east one sound pul se that evokes at |east

one of the neurons in the brainstem Upon the nmentioned repetition of the
-sound stimulus, based on always identi®cal sound pul ses, the repetitive
sound 25 pul ses evoke an averaged activity of a popul ation of the subjects -

br ai nstiEs Heinrdnsound pulsge ndlternativebe ob iy additipn, e feayeryped hesfiebhpin efes at
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decr eased. ternatively or.in addition . i{ude e ] taain
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The sseqsuldds lof #ienfisi trpiul sfeduihpulses maiencdificiddforniisrebg aatexh@ssdbn effectafn t he
sound 5 pul ses of the first train of sound pul ses in unnodified form

Her eby theicwked tha bramstems peuronsmayke tesfefked t he brai nst em neurons nay be

t est ed. One feature of the device is that even when focused to only
evoke the regRofaRiré bPRedevice 3 thadBeenOihdnh@ iR 16 DAly dVoke efepetsinss fiomeal
will contain the information fromall neurons of the brainstem This is a
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state sigha al ned 'ect's lateral brainstemresponse
state. Here, the control unit is operative to determ ne the |ateral
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155 ncdh T8 Ad provifiB At el el 0 & hEhE) RrBEbuiflons Mt Bufom, .
val ues @épnad SthideHefe) thecooattpl eniviiaspetivp a6 dergrnoine thieclateral bjiggtén Sedpoasenst em
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i dent i cHdte sdgnelopment based on ancosppasisan sy erBnthesesprd apspoasey sighlgan theat i s

adapt e@e?&exﬁ%%ﬁ?&si@naﬁgfﬁ{e%{lijE@i nstem response state devel opnent of a

subj ect. conprising a device "according to the aforenentioned 20 aspect. The

systemis adapted to repeatedly generate And send, over a first period of
ti S a sounvines theutest subigst iisihpgownsrefesence rthe prejlems (with phpobie valwgs gt | east
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another test subject -under influence of the identical substance.

In some embodiment a systein is provided that is adapted to detect a lateral brainstem

response state development of a 'su_bject comprising a device according to the aforementioned

20 aspecf. The system is adapted to repeatedly generate and send, over a first period of time, a
sound stimuli comprising a first train of souhd pulseé and at least a second consecutive trains

of modified sound pulses to said subject.

In some embodiments the system is adapted to repeatedly generate and send sound

stimuli comprising at least two consecutive trains of sound pulses to the subject, wherein the

25  subject is not under influence of a psychotropic compound or substance or food or therapy.
This is made to establish a lateral brainstem response state baseline of the subject to the

second modified train of sound pulses.

The baseline is established to obtain the averagé brainstem activity of the test subject

when not influenced, e.g. under influence of a psychotropic compound or substance or food.



In sone enbodi nents the systemis adapted to repeatedly generate and send
sound stinuli conprising at | east two consecutive trains of sound pul ses to
-the subject, wherein the 25 subject is not under influence of a
psychotropi c conpound or substance or food or therapy. This is made to
establish a lateral brainstemresponse state baseline of the subject to the
“second nodified train of sound pulses7 7 The devel opnent of the brainstem
Fesponse states activity may then advant ageously be cal culated as a
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brai nstem response state. his may "be advant ageously used to nonitor
neur ophiy shal a@van&igeaisﬂpdbennfneqbstyusétbbn agprempatspowids corrergulatsral reinstermf ood
or theraﬁé in real-tine. enbodlnents the systemis adapted to

r epeat €§ éeeﬁ%tf:é‘?gleé’l‘f&:’lg‘&?éql Js"&]nd stinuli to the subject during a

first neasurenent session and then subsequently at |east a second
meatour ement Henz:sj mnsanhe ambadietentscthassootroldunit isgadaptedcto nittqrmineoal shért timee. The

determ t| on, t he subjects brainstemres pnse st aj e .devel i.s then
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the basgbjdoes Rhinkes 2YRInSEbtateThe 20basel ine is established at the first

measuring session, and is avail able for subsequent neasurenent sessions.
This may be advantageously used to monitor neurophysiological effects of

psychotropic compounds or substance or food or therapy in real-time.

15 In some embodiments the system is adapted to repeatedly generate and send the sound
stimuli to the subject during a first measurement session and then subsequently at least a
second measurement session at a later occasion during a second period of time. The
determination of the subjects brainstem response state development is then based on a
comparison of the current lateral brainstem response state to the baseline of the subject. The

20  baseline is established at the first méasuring session, and is available for subsequent

measurement sessions.

Hence, in some embodiments the control unit is adapted to determine a long term
treatment effect or influence of a psychotropic compound or substance or food or a placebo

on the subjects brainstern response state.

25 These long term related embodiments may be used to measure normalizations of
deviations. This is due to the fact that the measured response states under a session are
averaged -and then compared to the baseline. This gives a user of the system or method the
possibility to measure a psychotropic compound or substance or food clinical treatment

effects over a longer period of time.



Hence, in sone enbodi nents the control unit is adapted to determ ne a |ong
termtreatnment effect or influence of a psychotropic conmpound or substance
or food or a placebo on the subjects brainstern response state. 25These
fong termrel ated enbodi mrents may be used to nmeasure normalizations of
deviations. This is due to the fact that the neasured response states under
‘a session are averaged and then conpaﬁ%d to the baseline. This gives a user

of the systemor nmethod the possibility to neasure a_psychotropic conpound
or subst ancdNomeERLedIENESa diffsreni: RRURINSresRRNSES &Y differentospyad stigyliareof

tinme. H%mﬁmedsﬁﬂhéﬁﬁﬁﬁ mbodi ments, different neurons responses to
di fferent sound stimuli 9are noni t ored si nul taneously. This may be

used to show where and/ or how a psychotropic conpound or substance or food

effects a t eBhis Bgljbecisediishosy whereandiashem antychelsppie spmasuy erepbptaRer s or
resear ¢l o4 QHPSs a test suw'gg %ﬂgﬁgg?%g'@ggﬁ%t%olt #ag dhd v %lro%grst&ere%g}&m ed

| at eral brainstemrespo i ject Is a psychoacousti c
profsi | egrodipsa | at eral brainstem response state of the subject. Thi s
gi ves a psychoacoustic profile of a test subjects brainstemresponse

Pt 20O o BRI FOERARESESy b3 SRR FOALARSE o 050 01

enbodi negit§edt lie basinferod peythbadonisticl praifitel of @ laterglbrainktem fRspdnist Stato o they of i | e
from a database conprising a population of profiles, and, based on this
conparﬂ@hﬁ?tto determine if the subject is under influence of a

psychot ropi ¢ conpound of substance or food. 15By using the profile of a

subj ect and TRERAES aipsyddadousti® ptdfE of h A¢se duthjBetd bekiksidha $espsiset tfeirt arids
possi ble to detect what type of psychotropic conpound or substance or food

t helOs ubsincet the dest saliect; is fhis) ewagetrenceHb isppessible trggmparg dhe prodile wighy ether

f ashi orgug cféi:?gﬁﬁ:? i ndi cate what type of nedication gives the best response
of the supje and therefore hel ps the subject nbst. Hence, a therapeutic
efficiency of substance nmay be determ ned by sone enbodi ments. 20In sone
enbodi ment s Infrememsmbasiments the eontrohpnisds adaptrst torgpmnarg the prefilerota prpfite

a1 or natiich JHARE SRRl AT PHAR0A o tlet AL B0 bhP Shmoarisap fi

Conpoundttémiseilf feaiBRcoik uhdardnfivkke bhd pyehytropht bopamidro Bebstehcanelfdodst s may
be performed both quantitatively and/or qualitatively.

15 . By using the profile of a subject and compare it-_ to a profiles stored in a database
system it is possible to detect what type of psychotropic compound or substance or food the
subject is under influence of. The profile may also in a similar fashion be used to indicate
what type of medication gives the best response of the.subject and therefore helps the subject

most. Hence, a therapeutic efficiency of substance may be determined by some embodiments.

20 ~ In some embodiments the control unit is adapted to determine the psychotropic
compound or substance or food quantitatively. In addition, or alternatively, the control unit is
adapted to determine the psychotropic compound or substance or food qualitatively. All

measurements and tests may be performed both quantitatively and/or qualitatively.

The system can, due to its robustness and low noise, detect small and subtle changes,

25  differences or variations in influences effecting the subject, e.g. administered substances.

According to another aspect of the di'sclo'sure, a method is provided for detecting a
lateral brainstem response state development of a subject over a period of time as a function

~ofa population of neurons evoked response patterns to sound stimuli. The method comprises



The system can, due to its robustness and | ow noi se, detect small and
subtl e changes, 25 differences or variations in influences effecting the

: subj ect, e.g. adm nistered substances. Accordi ng to anot her aspect of
the disclosure, a nethod is provided for detecting a |lateral brainstem
response state devel opnment of a subject over a period of tinme as a function
~of a popul ation of neurons evoked resﬁonse patterns to sound stimuli. The

met hod conprises 9 repeatedly presenting the subject with a sound _

st i nul depeaisdhy Presrating theombisct Witthd, Souyo RiRYIUEHRYeR Bisr RSO 0L $ilsn S¥OkIRG theér ns
wher ei Sial Fegmi ' ' ﬁ'%q“

consec&ey&gls '[%él’%gl n eg’%lt%gﬁ?ﬁee sglfﬁglgwsgg?@gé%m rt h%% ,ﬁh?%g& ﬁgteﬁsgggg%rrrlgri ses
evoti ngoasecuti et téaiesq[fon&tiﬁsd gmmidls mf)alsbhﬁflﬁghlestthd: rrélijt}:odoc_fonsmlicsﬂsj eg_ﬂiin__};ga fastd |
evoki ng a second,respopse, signa e 5 .seqond train of nodifi oun
Ul ses TeBRECVGHAl bF b Tt ok 00 ShHuts relsES it BRiT® se0Pd Fnepin b b B8

et o i A S oo AERLARES |
conpar itsanstbmt ieepomse kigndli rebateda tod theemurahs rrespposs pattdrom alhs, mgthed wemipoises
further, conpr.ises: generating the first.train of. sound pulses c rising a
train detogmutng e el b wapousahl suieDomedtbghen  FomPaR T8 or t he
sound shé fikbt HEd ScVRY Sesh6taR tsighals. TRHMEthbY lfGiEter cOMPrivRCE&HefatingehS A0 afUl Ses
determ ning an activity of the subject's brainstemneurons activity, and/or
gener atdfripuné epudses creenprisiigna drain ol reyegriersuned: enghriixs rguad nuéses tandnepon
FurCher o ARRRDRIY Rnb s ahldls o Bhod RS, B AR FRIEM Bl
enbodi eftdrinatig® an sactioip Wi ahe RUBGERNDraDEteAT ae@6ad AW, and/ONTRehehting the
provi ded. The conpputer may be a conputing device, such as the control _ unit
of t he sgfRddrai et squpd pulet reBPHingatlegst ong@odificd |sgurd anlsoef the fisd tramgea

| at er alg R phiisisem response state devel opment of a subject over a period of
time as a nction of a popul ation of neurons evoked response patterns to
sound stimuli, wherein the conputer programconprising a plurality of code
20 segment s.Agordingto @ irthes agpashof the disdosuire@ qogrpuef‘éﬁ@%d@bﬁi medigmhaying: ed| y
pr esent | e lect. wi i j onse
P or 1 diaC o cohlehlbr rdBRE £ pRKEAMmATHO'Y Remplaer 3P Whiaed iRONSE
pul ses cantbutdr nhayelsd a aompatinpridavoses ewaht dswthe tomtral vnft afuhi bfoedldssotibelisdgvideses,
Ul ses Rt 21¢hE gisalorBe g dEteChian i SteE S ReE M tonse SBis AE A dhureat o &
-modi fi eglbeeuBeerPihe8Sd of Rinfe 89 at fiintEbiL 0FQ SHAMRIRHh & RABIMISERML SSPBAKE
signal is detected froma nmeasurenent signal related to the neurons

r espondattpmstterseynd |stimalif aiherdin dlag sompyfer prograra ompsisinig #rwmkityepd eedgponse
state. | i S tec ison t 1 he fi and
ceaBna PEBSBRCE PhynsRaf R PR pBRREL R PraRTBER raRRe SR b ebbBh ore

def i nedwith at soand eALMUBNévORINg 18 , newhmk bspoheabatiees (WhErei thes@uan ditiatfitus
subsequent aspects of the invention are as for the first aspect 30 nutatis

mut andisemprisipg a first train of sound pulses and at least a second consecutive train of modified
sounds pulses, whefeupon a first response signal is evoked by the first train of sound pulses

and a second response signal is evoked by the secohd train of modified sound pulses. In a

25  third code segment a brainstem response signal is detected from a measurement signal related

to the neurons response patterns. In a fourth code segment the lateral brainstem response state

development is detected based on a comparison between the first and second response signals.

Further embodiments of the invention are defined in the dependent claims, wherein
features for the second and subsequent aspects of the invention are as for the first aspect

© 30  mutatis mutandis.



Herein the terma "period of tine" herein sone tines refers to as a
measuring session or only session is defined as the period of tinme it takes
-either for performng a single measuring or a real-tinme nonitoring or for
establishing an effect of a psychoactive conmpound, substance, food or

phar maceuti cal drugs/ medi canent. 5For a single neasuring session the period
~of time may be shorter than 2 hours oft0 preferably around 40 m nutes. The

period of tine K be I onger than 40 mnutes. Preferably the time for a
singl e sessu%fﬁemst ¢ frme Deripgd of HAge hefeimspma m}@%%efqrstoza%wgsunms SEBIAR cases

t he pr‘%ireéx{lg%e&% ?sddé’ﬁnelfd 5‘;’3&{5& eritftl 8 GRON! taRS & d}fe ]&B{ %e%m‘ﬁh@ §§1§ uch as

T to 10 tes rea nltorlngaperlo tirnme my I ned
froma meusmtmg' ord relabtlbnefrmmtoihﬁgbh&)rcesua’phnhmg ar effachsf apoehoactind nbmpsdrrdat ed
to the s ect erlod of f real -time nmonitoring mght be

fer drugy |
st opped™ f BP ©rp m?@ﬁ@“%ﬁb’Bgyﬁ@ @P@Et of a conpound or substance is

active, stablllzed or at a point in tinme where the effect starts to

declsi ne. Therdrad sihgleaneadring stisioh fi)period sufnime mgdbaTstivirter AlampR itdarsodr at
| east two_tinme periods, a first tine period before adm nistrati ngfthe
corrpourme%rabbw@t%é% nfightes s peried Pﬁgma masks jongerdhen 49 misufes Paeterblecond

time pegb aﬂle%f R se9§o & hQh&Bfhe %E%ee&f‘éd ?ﬁﬁ{ul’estte 2tﬁb%r§ Im Somb ch®Rs BES | od

such as directly after mni stration a conpound substance or wthi
atine mpﬁ:rred)be@od:ﬁﬁxphenmy beias slicrsast adcdupler &f. minutes suc‘ﬁhas Iftorl®tminuee. peri od
may shorter than 2 hours but preferably shorter than 40 mnutes, such as

about 20 ni %rrqgal ggogﬁoﬂp%y},%r@ (g@et %gfdiyebr%%feﬁg g@ﬁau 0ittPin rﬂgié%g The

at | east 20 secon S an rably
ar oaond the coinpotireisor dubstanceeiscadainistrated to thetsubjene Trherpeﬁdd miﬁy'm’[wfoaSezﬂhmd as a
couple of mnputes such as 1 to 10 m nu he second ti-nme period may

for sorfBORRSEG gt Be &feawoat@rpqmén;s@aq w ergthg Pﬁ?é?t QA RICPMPRENGPE BdEtapge { he
admi ni sir, V%dsﬁﬁﬂEQ&'QPatoar SR Hﬁ@@h% Hﬁ&ffé’c@%ﬁﬁs 15 B&HRink] PRGN peti@] b6 O

decline. The second tine erlo orter than 2 hours but preferably
short ertlmhamay4m szﬂlmemh@@menfﬁrwnmomﬂ at |1¢mt per tiod pmlpdbea fiost game péraod 40

m nute e.effect | f a oactl 0 Subs e or, food needs

Lo be - SRi T e e SREBPURLET StP TS B ISPBE A Py oRe Ssh BT ¢ 1 e
forisa S@@@H&ﬂtlﬁlb FRrib&Ritach mdy iR geb@rhed G&hs@éutg@lym'orlﬁé Qﬁstttﬁn@ p&Rsd, Sucll & sone
cases the tine period could be as short as a couple of mnutes such as 1 to

10 m nuilwtly aﬁgr administraiereein eqmreupd o1 gulstangg @r withie tigne spaeobeeenple of ne
peri od &5% real -ti me enbodi ments be subsequently perfor ned havi ng
interrup |ons 0 ays bet ween each period of tine.

The first time period may shorter than 2 hours but preferably shorter than 40 minutes,
such as about 20 minutes, such as about 15 minutes, such as about 10 minutes. The at least
20 second time period may be shorter than 2 hours and preferably around 40 minutes. In some

cases the first time period may be as short as a couple of minutes such as 1 to 10 minutes

The second time périod may for some embodiments depend on the period of time
until the effect of the administrated compound or substance is activated, stabilized or starts to
decline. The second time period may be shorter than 2 hours but preferably shorter than 40

25  minutes. The second time period may be longer than 40 minutes if the effect if a psychoactive
compound, substance or food needs to be studied during a longer period of time. Preferably
the period of time for a second time period is in the range of 20 minutes to 2 hours. In some

cases the time period could be as short as a couple of minutes such as 1 to 10 minutes.



Alternatively and or additionally, for detection, establishing or studying
along term5 treatnent effect of for exanple psychoactive, chem cal or

- her bal conpounds, substances or foodstuff or fragrance nore than one
'session or period of tine nmay be used to detect a lateral brainstem
response state devel opnent of a .subject. The sessions (such as first,
-second third session and so on) or peftods of tines may in these cases be

subsequent |y perfornmed. Between two subsequent sessions a particular tine
will laps subleraativebyaad/oyagdditiopgh $he seqandntimenreriodnmay g somse seal figme
partic | ' i S [ r : i ngl e
sessi O'ﬁﬁpﬁodﬁdpéﬁs gg%%gqhe#ﬂgp‘g‘ﬁ@?ﬁg‘éﬁft“?;ﬁ%@? @kngghé%ssﬂse?\g%@ erarlgle ﬁﬂ-(la(?de?ﬂn be
referreain¢.o as a first period of tine or a first session and the
subsequently performed tine periods nay be referred to as at | east a second
period of ti . . d I - ] f

Frre such darefiyly P! aQifGERP AR A, SHERuR, fr W RAhORAT |
so an. tidatrhisitalffeyt oftdor exarbplepsgctidaytivae chemiteldorslessbdl aompoakds, pllacacever a
time period of weeks but may al so he nonths or. years, Audi t ory
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pr esentsetdsiam and tse at)i onpericisoofl dmee maydiin dhese prasesepe isubsetjueritlyep&@tbraet)j ect
to whom the stinmuli is presented. TQES as deﬁined mhéhin thg area of :
psycho ‘.3‘%?9 b0 syRseausinh gessionsg Raryirlar dipe 41 da ot 3 hopts; 43 WeSkh e any
fr eguengb@fis. IR INRE Bastd e PARLUEEA0Re bBweal Hvd SRsiBAPs ubélentlHRY, 168zt fiim 4 he
lower I'imt of audibility defined as O dB or higher but preferably bel ow
danagi renglevessiohor tinteepeiod gliensyibeeruentdyiperfaraled sassions meay Heeein e ueferredhto

anpl i tude bei nag. i.ni rum t hr eshol d | itude or higher, for the particular
251 1 eigHe L ig 0 U RS T YTE sh bR Fenfl oA W ahvdis Ry be
Pr ef er ajgfeyreing aarpliédstid@cdtmd ReioBIMEEE oA BOLastOr §RoAd BesdBn, Blichf & & ki

bet ween about O to 100 dB, prefer ablfy bet ween about 0 to 90 dB,Fuscgr ef erably

about 7ET@B of time, sutha@s g fpurthi Recigd i e a3uch ras ¢ 18R PHried @f dims, PRESHRY- be i n

the s a f i x . el f ch
soud poreanyy h sy bRy Borich Bt alellace dffr it ol eebPo@mBR00, o
r esponsaswbe mhethboaysasd.em thus preferably between 0 to 100 ns, such as O
to 50ns. 12 Consecutive second trains follow inmmediately after first
trains withi ] ' [ " .09 atel yo t
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higher but preferably below damaging level for the frequencies used. Preferably may be to

‘use an amplitude being a minimum threshold amplitude or hi'gher for the particular

25 frequencies used, but below damaging level for the frequencies. Preferably the amplitude
‘may be between about 0 to 120 dB, preferably between about 0 to 100 dB, preferably
between about 0 to 90 dB, preferably .about 70 dB.

The time width or duration of each sound pulse may be in the range'of 0.1 to 1000ms.
Preferably the time with or duration of each sound pulse may be approximately the time of
30 the detection of the evoked response of the brainstem, thus preferably between 0 to 100 ms,

such as 0 to 50ms.



10 of a disorder and/or disease. Wuerein the subject could suffer fromfor
exanpl e brai nstem di sorders; disorders of the nervous system or on neural
« states or other form of diseases or disorders having detectable |ateral
‘brai nstem response states. Exanples, but not limted to, may be drugs
rel ated to: ADHD, depression, anxiety, bipolar disorder, schizophrenia,
* Asperger syndrone, epilepsy, stress; 1€l axat i on, pai n, inmune response,
all ostasis; hypnotic, 15analgesjia or simlar, A psychoactive, .
chemi cal or ¢RISENIVE §8R98M H@msfoldem dmaisd lmﬁerrférﬁféraltl%wa?{mfaeso@ﬂ@ stppls of
drugs sgigh » i e , i ; [
psychotr opi ?loﬁﬁ%.ﬁég@%%éﬁ?ﬁﬁ%?%%ﬁt ro 1%?%@%2@8 r#g%ﬂr;‘?%g%g | @at&?{%na?ﬂ}ei licit
drugs, tcmsmiencegmbntsket@ech chnsgautias socindt teaing Het ddiow @hiepHrshndraons witlaataances

may refer to conpound or . substapces 20 have.an. influence on a subject or
pat i en_tsognf_i i #Jéﬁ_vau%mgy%ape_ feciolssy rised HEOWIRER rist U ETPERTHRgts
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behavi or. Therapy may herein refer using a drug or counseling, such
as di f fthe egvordingsdo abt s gif¢vtedier tepporal mtegration. Sanrergapsmay bdifagndositeear ease
of synpto ut . al so.ref.er to drug or counseling for preventive therapy
or suppsé’}lﬁglgls?sh‘gﬁéﬁﬂ.suﬁ'iralghoul d be enphasi zed that the term
"conprises/conprising” when used in this specification is taken to specify
t he pr esenceTlaf desdctdbdel afeea thuaiastemiradpegsr Sate siteglespment amyhensad o datéct daes not

precl ude,.t he presenc r addition of ope or nore other features, integers,
Ot eps. Sl BHETRC B ey Bey FuPg ey HSrec EPVDEGER B GRMEEFIgE TERIN NGS
_Thege adth afsbRier B8P6E HReask M ES tRNSLLHLY 3DIB %P Froh ok RxBMBRIAREem Of
the invention are capable of will be apparent and el ucidated fromthe

f ol | owi disprderscdisgrdensrofghe aptyods mesters ogfont eurgdrséatemer othor forinoef, digeses ece

bei ng de.to.the acco nyi ng draw ngs, 5 in leh Fig, 1.is.& h t hat
1 ust raraees e PR MR eh A Rsnciih bl b, e BdleRd 0
di agr anmej te dfilgsCielated ftb:g ADHD S daprebsiom, Cliiidty,t Bipoldr | dissrdemt RRizaphreainod 3;

Asperger syndrome, epilepsy, stress, relaxation, pain, immune response, allostasis; hypnotic,

15  analgesia or similar.

A psychoactive, chemical or herbal compound or substances may refer to different
types of drugs such as medical drugs, psychoactive drugs, psychopharmaceutical,
psychotropic, anesthesia, pain controllers, psychiatric medication, illicit drugs, drugs of abuse
and drugs associated thereof. Compound or subsfances may refer to compound or substances

20 have an influence on a subject or patient's central nérvous system or may affect the brain

functioning resulting in changes in perception, mood, consciousness, cognition or behavior.

Therapy may herein refer using a drug or counseling, such as different kind of
psychotherapy, for to treatment of a diagnosis or ease of symptoms but may also refer to drug

or counseling for preventive therapy or supportive therapy.

25 It should be emphasized that the term "compriées/comprising" when used in this
specification is taken to specify the presence of stated features, integers, steps or components
but does not preclude the presence or addition of one or more other features, integers, steps,

components or groups thereof.



Fig. 4ais for an illustrative purpose showi ng repeatedly generated sound
stinmuli 10 wherein in each sound stinuli conprises of a train of unnodified
- sound pul ses with a consecutive train of nodified sound pul ses; Fi g.
4b is for an illustrative purpose show ng a generated sound stimuli
conprising of two trains having an arbitrary nunber of sound pul ses and
wherein the second train is nodified By having a | ower anplitude and rise
and fall tine; 15F 4c is for an illustrative purpose showi ng a generated
sound sﬁRlﬁﬂpEﬁgmﬂ@‘ﬁ@FdﬁHEWW@Iﬁ§ having an arbitrary nunber of sound
pul ses and wherein the second train is nodified by being preceded by

maski ng noi SBjeséiafld Stherl Bspactd) %&Ehrédﬂ@hd deOH&ﬂag"d@ & RihidhatMbedifeABUSDO the
phar macoki neti ¢ plot; is a (gra ph that shows a

phar madayeitieatare sapsbis: ofowill be m?parmtl '@érﬁi@m@«’rte ot thﬁ’efOBﬂWEmC@mim ofi ¢
t
e o0 Sl AURL SE e mepent 6 gpSfikind SR RabL ) R RRSRIPEREIE |

di f fser dntwifietbj ects; Fig. 6a is a graph that shows an arbitrary Iong term

ef fect plot; Fig. 6b is a graph that shows the Iong term ef fect
on a subj ectF nose t‘ﬁ" t.Q At\Dlle 2t5v\hi l.e present ed WI t different

nmedi cat i on; #5 7§ _ 6tr1 Bﬁra}fhsaat yg'%\/\l?sral Stteg}’pre??éﬁns &%f an arbit rary
t opography plot; 14 Fig. 8a is showing a testing of ‘the effect of

oral net hyl pfigrd Batsehereaticodiagram dfia devisai ent wi th ADHD where the neasuring
was conducted using only unnodified sound pulses simlar to the pul ses of a

first trai N Fig. 3 is a flow chart that illustrates a method 3;

Fig. 4a is for an illustrative purpose showing repeatedly generated sound stimuli
10  wherein in each sound stimuli comprises of a train of unmodified sound pulses with a

consecutive train of modified sound pulses; .

Fig. 4b is for an illustrative purpose showing a generated sound stimuli comprising of
two trains having an arbitrary number of sound pulses and wherem the second train is

modified by having a lower amplitude and rise and fall time;

15 | Fig. 4c is for an illustrative purpose showing a generated sound stimuli comprising of
two trains having an arbitrary number of sound pulses and wherein the second train is

modified by being preceded by masking noise;
Fig. 5a is a graph that shows an arbitrary one neuron pharmacokinetic plot;

Fig. 5b is a graph that shows a pharmacokinetics plot over the influence of nicotine on

20 one specific neuron of a subject;

Fig. 5c is a graph that shows pharmacokinetic plots over different nicotine products

and the effect of the pfoducts on different subjects;
F ig. 6aisa gréph that shows an arbitrary long term effect plot;

Fig. 6b is a graph that shows the long term effect on a subject dlagnosed with ADHD

25  while presented with different medlcatlon

Fig. 7 is a graph that shows a typical example of an arbitrary topography plot;



5Fig. 8b is showing a testing of the effect of oral nethyl phenidate
medi cation in a patient with ADHD where the neasuring was conducted using
-only nodified sound pulses similar to the pul ses of a second train;
"Fig. 8c is showing a testing of the effect of oral nethylphenidate-
medi cation in a patient with ADHD where the measuring was conducted using
*repeatedly presented sound 10 stirmuli 14ccording to the invention wherein
‘the sound stimuli conprising a train of unnodified sound pul ses followed by
a train of rgi$a édshasing apestingset tecetfect of opl gnethylpheridate anadication tim
shows t 96@@@&% enbodi nents for obtaining and processing brainstem pattern
profil | PTI ON OF . EMBCDI MENTS 15Speci fic enbodi nents of the
invention will now be described with reference to the acconpanying
dr awi ngsDHPhivhederthe measuringayas panducted using andpouiinedified soamd, pelsdst @melnlt tof or s

and sthIdlnotéﬁg.cqnstrued as limted to the enbodi nents set forth herein;
rat her, "f R&&% ¢ 8i Wt s are provided so that this disclosure wll be

t hor ough and conplete, and will fully convey the scope of the invention to
t hose skill dﬁgi 8b ﬁshehcawing aTtestingeofriheotftayy ofioeal methylpberfi@atd enali¢agidn in a

descrlptlo t nts illustrated in,the ac i.ng: drawi ngs is
ot | niRaHAR AJGHBIVRGtE TBF bReHBE AR e pine REDCPR g Soud RS Rmber s
refer tomlihks 1Rl QIRRTa second trafil;9- 1 is a graph 600 that illustrates a

typi cal brainstem response audlogran1 There are about thirteen different

sound pul ses_known to evoke a.braj emre | n. WD.2006/ 06248Q, of the
same appl i cdig 587 H@)w%ge*ﬁﬁt%ﬁf aitesh OaA?F%H“PtEy]iPHE‘BF%BF’é‘?dé?PUBK) ih a

25r ef ersest Weh QlllﬂHanhér% tﬁé"nieraﬁ‘& f Qs 8dddubiel Ri3fgSrep é&t'EdTy %)Péé@&ecﬂ)%&ﬁﬁ are
described in detail. - In an e#%odlnent a deV|ce 2 i s now descri bed,

whideh i stimiuli agsendintgd the inventhevlemeia thesoming stiduli somptisidg s tiaimof ungedefiest | ng
uni t 200 i eralive.to re enerat and.send a sound stinmulus to a
subj ectsofnép&ﬁ%srfahﬂwf’%gy gﬁg“r ?né%‘l é%‘g?’loamgtpl Vi ?s known to evoke 15

Fig. 9 is a flowchart that shows the use of embodiments for obtaining and processing

brainstem pattern profiles.
DESCRIPTION OF EMBODIMENTS

15 Specific embodiments of tﬁe invention will now be described with reference to the
accompanying drawings. This invention may, however, be embodied in many different forms
and should not be construed as limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will be thorough and complete, and will
fully convey the scope of the invention to those skilled in the art. The terminology used in the

20  detailed déscription of the embodiments illustrated in the accompanying drawings is not

intended to be limiting of the invention. In the drawings, like numbers refer to like elements.

Fig. 1 is a graph 600 that illustrates a typical brainstem responsé audiogram. There are
about thirteen different sound pulses known to evoke a brainstem response. In WO
2006/062480, of the same applicant as the present application which is incorpbrated by

25 reference herein in its entirety for all purposes, such sound pulses are described in detail.

" In an embodiment a device 2 is now described, which is illustrated with reference to
Fig. 2. A sound stimuli generating unit 200 is operative to repeatedly generate and send a

sound stimulus to a subject 1 , wherein the generated sound stimuli is known to evoke



neurons response patterns related to the brainstem ‘The generated stinul us
conprises at |east two consecutive trains of sound pul ses. The first train
- of sound pul ses conprises at |east one sound pul se known to evoke a
‘response from at | east one neuron of the brainstem The second train of
sound pul ses conprises at |east one nodified sound pulse of the first train
of 5sound pul ses. Al ternativel yland/or additionally, the first train

‘may conprise nore than one simlar sound pul se, such as a plurality of o
i dent i dMrons GeroRsg naiierns gelated 4e thedyaipstem, 5 hg gereprased ppulus soprises aai/f@att 2 to
500 or r : ; : t : out 2
Co 10, TBAPPsRatk GaneOoUind duibed e BUFPLAS RAR pufyel Bodr Sl o2
nor e t lsaond palst yymewaf tosenakd prdspense from at Thast Do Mumm o theobrainseend. i Theet
train are all kngwn to evoke the brainstemr nse fromdifferent. neurons.
I'n sonege%‘?@o%‘?l?rﬁgﬁ%““@mé‘?%ﬁﬂﬁpﬁﬁﬁ?é cagls g ‘Pﬂ‘ﬁgg S‘P‘Ndﬁ“?%ercgjit{\e gf“ {3 0 '
gengr ats%gmfﬁl!ﬂ@éi. 15 stimuli is at |east one of the about 13 sounds known to
evoke a bral nstem response. Al ternatively and/or additionally, in
sonme enbodi nents all 13 sounds known to evoke a brainstemresponse are used
in the firstAlteragtivebr andderpddgignally, thefisst deih may noawsise suage thangane simiag
train : :
R 3 s L R e L S AR RN
consecuucl as Zime ond0@ omimore) fuchasratopl! ©el0] suchean abait@todidsyechas abie@ t o
t he sub'e§t 1. Thus a first train of sound pulses is directly foll owed by
at | eadP 18 second train of sound pul ses. Al ternatively and/ or
~additionally, in some enbodi nents there may be a gap between the first
traion of pulAkanaihaly hel/eronkiitiually,ehes €iesnchin ray coniprisel hves tHaaiong tope et | y
following the first train of sound pul ses. 25The second train of sound
- pul ses SIQES}dE‘élﬁi)ri ses at | east one of the sound pul ses present in the first
train of sound pulses but in a nodified form .

The sound pulses of the first train are all known to evoke the brainstem response from

different neurons.

In some embodiments the sound pulses used in the first train of the generated sound

15 stimuli is at least one of the about 13 sounds known to evoke a brainstem response.

Alternatively and/or additionally, in some embodiments all 13 sounds known to evoke
a brainstem response are used in the first train of sound pulses. The sound pulses used in the

first train of sound pulses are complex and broad banded.

After the subject 1 has been presented with a first train of sound pulses a consecutive
20  second train of sound pulses is generated and presented to the subject 1. Thus a first train of

sound pulses is directly followed by at least a second train of sound pulses.

Alternatively and/or additionally, in some embodiments there may be a gap between
the first train of pulses and the consecutive second train of pulses being directly following the

first train of sound pulses.

25 The second train of sound pulses may comprises at least one of the sound pulses

present in the first train of sound pulses but in a modified form.

Alternatively and/or additionally, the second train may comprise modified versions of

at least one of the sound pulses present in the first train of sound pulses.



16 Alternatively and/or additionally, the second train may conprise
nodi fied versions of all of the sound pulses used in the first train of

- sound pul ses. The second train of sound pul ses may conprise of the
-chosen sound pulses fromthe first train of sound pul ses nodified and/or
nodul at ed by being masked with a noise. The 5 noise can either be added

- before or after or on-top of each souh® pul se of the second train. Thus
‘regi stering a response provides a neasure of the inpact of the added noise
to the soundilésragieely a/arpddidigpplss thejsecond train spayeqomrise apadified yersiarfef i on

t o addi gl %%hd?ﬁfs&@&s%dfiﬁ ﬁ‘%ﬁﬂ%ﬁ?‘??ﬂ%&ﬁflgguw racted from each sound pul se

and thus testing e 1 npact of hig guenci es on the subject 1.
10Alternatively or in addition, other nodifications, in any conbinations,

may be to chewgecendetraimof isoundepusesthay ewuprisemiltbeshasen seugidspudses tftpan the
differ St #r%%p%ssogﬁd ?:11 )L.sh %o%ﬁjgéd]eag{d/&r' modulated/N tt%u%&ﬁa\égdy with d Hoig%dh{el on,
ot her npdi IC&%IOHS nc? or nodul ations, In an)y CcoO I'natl1 ons, nay eto

chasge rolise dahsithamble hddeld Heffare oplafither stopdofesch €6und pulse of thérseedridediat i ve
to nodify the sound pul ses of the second train na¥ be to repeat a |arge 15
nunber BRustegigsringe respoRssEoddes himeasyfrokibe impach pt theadded 8ise fosthg seindsound

pul ses t j : exhaustion effect of the neuron of the brai nstem of
t he subs}%ggset%tﬁggﬁbjéﬂgdi tionally and/or alternatively, the exhaustion

effect may be obtained by using a second 5 train conprising a |arge nunber
of sinilar ndligrnataglyseumrl agditisedo adding noise, cefaignisequeneies mayt boextrasted

consoctip g sbEbubt Bl BB e THERRBCIRABG dhL R S, o™ °
presented to both the left and the right side of the subject 1 to obtain a

cord®l et e | atAlterhately ostierddidioponther suagifecaipns, Ha anybgapehinatiosst ey be to
si nul t aneous or..alterpatin . . Al,t.ernativel apd/ or, .
Saat 1 SRaREmY afblifik OF B s B Putses to regisir iR ebEints Bk Bhbieet Lo e

| eft ear. _
Alternatively or in addition, other modifications and/or modulations, in any

combinations, may be to change the rise and fall time of the sound pulses.

An alternative to modify the sound pulses of the second train may be to repeat a large
15 number of times one or more of the same sounds of the first train of sound pulses to register

the exhaustion effect of the neuron of the brainstem of the subject 1.

Additionally and/or alternatively, the exhaustion effect may be obtained by using a

second 5 train comprising a large number of similar modified sound pulses.

In one embodiment of the invention the first train of sound pulses may be followed by

20  two or more consecutive trains of modified sound pulses.

Sound stimuli may be presented to both the left and the right side of the subject 1 to
obtain a complete lateral brainstem response state of the subject 1 either simultaneously or

~ alternatingly.

Altemnatively and/or additionally the same sound stimuli is used for both the right and

25 the left ear.

Alternatively and/or additiona_lly different sound stimuli is used for the right and the

left ear.



17 A train of sound pul ses may conprise a nunber of pulses, such as 1
to 1000 consecutive 15 pul ses, being presented to the subject 1. A

- detection unit 210 detects a brai nstemresponse signal related to the
-evoked neurons response patterns, wherein a first response signal is caused
by a first train of sound pul ses and 5a second response signal is caused by

" -a second train of sound pul ses. Optioh&lly a storage unit 220 may be used

'to store the data for |ater use. A control unit 230 is provided for
anal yzi ng anftl 82 fnoNnd PUlsee MaY SPBIPTIE? & AEMBeR plpplsAs esush asel devEi®pnent
of 3 sBhhiie 1 FHIILAhANSpIEREA GdhysiFRerali ng and sending of at Ieast
two consecutive trains of°8oun pul ses e response signals related to each
train of 10 sound pul ses are obtained and recoded. The response signals
obt ai ned mayA Beteetinn yishidrdetacts & braingtem iespansn sighsidelated to thaevpkeshnqusens

neur on c t O V.0 . choj ] ' e a nore
conpl e>s<r e%ﬁh?ecé? E%fnest \évBcgrgﬁlaq g@? re?éo%ggl\%ﬁ%ééggﬁ??{i: R§ %a*@at@%@%’l“{’ ((i) lﬁ?ﬁr}%sr %n\?e t he
analsy sisssecod respoabeé dghal iacabsal byd skdohd Grainl of sotnid puises. embodi nents the first
and second train of 15 sound pul ses nmay conprise one sound pul se the
response si | related 1o t trai.n of .sound pul be the response
signal s obt gig}?][}aoéléﬁ}( %ﬁ%ofﬁg uélllt%%na obuenu e%ﬁ Slél%recgﬁe gﬂg%%rggtlernusgf sound pul ses.
Alternatively and/or additionally, in sonme enbodi ments the first and the
second trai M ebntsadumdt P30 seproveled donpnalganguné deteaminome theolatedal phrhigstetnhe

[ I | gt ed to.the 20 trai f d,.pul . b
of t he TFURBEnTEe SEyslaptensof anHuEct - Hirdadhe Eatleferisine dsndle At e
sound puiss@we cHASRUfi™E trams b RREARMEY BER8paisetignts fpAtd soeach Ghinndd i,
the response signals related to a first train of unnodified sound pul ses is

corifar equrd pulseisa obtaisiegrradgeeasieds Blep respartse sigasls ohtasredanal be Herreg®nsds
modi 11 egh SAHILRUL 362 no MY BB GRABLAHPLECLPEIARRAL By BLERLFLSLENCE:
nor e é% S a‘ie result e {O n?y

Hence grving a nmuc curate an conpar (0]
obt ai nignignuli. Hence a more complex and complete data-set is provided which may be used to

improve the analysis.

Alternatively and/or additionally, in some embodiments the first and second train of
15  sound pulses may comprise one sound pulse the response signal related to the train of sound
pulses may be the response signals obtained from the single sound pulse of the train of sound -

pulses.

_ Alternatively and/or additionally, in some embodiments the first and the second train
of sound pulses may comprise more than one sound pulse the response signal related to the
20  train of sound pulses may be an average of the response signals obtained from each sound

pulse of the train of sound pulses.

When for each repeatedly generated and sent sound stimuli, the response signals

related to a first train of unmodified sound pulses is compared to response signals related to at

‘least a second train 35 of modified sound pulses, whereby each subject becomes its own

25 reference. Hence gi{/ing a much more accurate and stable result compared to only obtaining
| and/or using absolute values. The self-reference is providing relative values of effects which
may be caused by changes in the stirhulating sound pulses. This may be by utilizing specific
modifications on a second train of sound pulses in a repeated sound stimuli presented to a

subject and subject's evoked brainstem response thereof. These effects may be established



and/ or using absolute values. The self-reference is providing relative

val ues of effects which nmay be caused by changes in the stinulating sound
-pul ses. This may be by utilizing specific nodifications on a second train
of sound pulses in a repeated sound stinuli presented to a subject and

subj ect's evoked brai nstemresponse thereof. These effects may be

*establ i shed 18 nore stably than by u3%ng a repeated single sound pul se or
todi fi ed sound pul se. Thus, these relative val ues nmay, for exarrpl be abl e
to shovners stabhyeiban by using &yeprakadtsingle é%wécmﬁe Of {0 sonad pukse-al hsHhese:

Ther ef Qe uivDYalal Ay AP ckifipleSHPLRE to Snld RUAL 48] BRAGRHWRERRGARCUCL L N
t he measurenen VEriance jects £rom mealurenent - to heasur ement
5 and sabitameeobat subfot. d k&b r)) ysukinge clies tegvyutject 2asohid advn Téferencd, helsea

provi ded reI atl ve val ues provi de an . inde endent nmeasure rather than gl Vi ng
a conf CORENGHGE %W@rﬁ@e%ﬂ@aﬂ%e P SHEbde Gl ERMUTERRYTSIRRIG (10, {FAUIFIENt These

var isanG&g gk %ﬁégh én@éﬁﬂﬁ\é{s rﬂé}nli)@a\ﬁ)'x%deThus Hres? @Fo\(/hd%'dsrblﬁtl{ﬂ@{?‘élh&ned

may be quite talni ut e val ues e rmuch nore stabl
r esul t profidaan erﬁdepemdmamebmresathd:rl tharh gd'ntg)arpamfedndlng mﬁamge absaluld be thel ues.

10The self-reference i.s nma it Poss| ble to co e di I ent i vidual s
even W& t”ﬁs’g/ usne aﬁé‘flutﬁa‘f’al[fes & hesgeY aé"é‘ﬂ‘éescf@f‘?'ﬁeé’d“g})e(?{f an%[ m}gntaegqb 1€t} %ect s
with digrb@b@iN nfeafifhddl ¥RyHRi duiteihgsh wAYROBERSS: MEIUIEMIGE: heieMBYchSinbld be
conpared. Thus, there is no requirenment of putting subj ects into conpati bl e

groups. stable teislfs, ofaaraffect oaebe estabitighedeeom tdarsimg ahbalute vatugs.be caused by
instabilities in the generated sound stinmuli- and in the recording of the

responses, IydRyr. Ifa?eraaeeusi% BssHAERo Rbip &'eRﬁfférent individBYs &R WRQVe, a
psychoacoustic profile of a su je t generat es a conpl ex response pattern.

As an dbéy seentpart of thasimgdefiredrapoup, thus test aghyeats with diféerenicgnitveatshiies, t he
recorded pattern,varie subst tlaII he ifferent subjects as.a
ool ¢ Beien b MRpleERor 1S S eantatd SR et & o eaRitgh T ' PR
stimul afub drwtsslawﬂdmapét&ﬂ@ gr(WgﬂnFUfthérl Zhfigtiond Gin2Be He@sT@AT Gbka) WHEIM b, bd he
gener ate response, attern oes not .co I‘I se absol ut e nmeasur enent val ues,

but is qyagqéobbomstahéltieﬁm theogeapratadnjound s§mph and dn &g eecordingeof g responses,
h f f h d pul
C alr aCtrgga)l, §é ééﬁqé)éd @ﬁ%g@“gﬁ%&g}%ﬁ? s effect on another soun pul se, see

- figure und pul se has on another may be expressed in
a change in percent. Inventors suppose that this surprising effect is
anat omi cal | ylg the phaysi ol nsyFhoaroustip psefilenf a ebiest cgenerates| a 8emPplek trgspoRsone or

nor e 25 Renr ons, Of ol ?ﬁl,@ﬁ 5#\%@{1&% 19@ Igv.l?gttfﬂleb%lﬂe%? ?1% eéor?g .

acoust i ¢ par aneters o e aco I'c s I mu requency, :
as wel | paasrri Ivaﬁespsmamaam hes;v@neslefetenit rsubjets a8 demesulf dfhtee basfﬁacts inTlhes  an
obt ai ned conpl ex patt ma atformfor finding s or even tiny,

di f f er HRBSCR, [RSRONSE "cenE’ g %me Etige isHmulating; pynd RUlsS e ens%‘FFl
g?%e}rmteBQh%ﬁﬁBn bfie %@ﬁé?&tte&’ qesﬁ]gns%%ﬂémo(ioeé A%t GARRLbSSIA rﬂéﬁgﬁlteﬁlre}{t

ion, nor wthout a syste
values, but is based on the individual subject's brainstem's perceived characteristic of one

sound pulse's effect on another sound pu'lse, see figure 8a-c. This effect one sound pulse has

on another may be expressed in a change in percent. Inventors suppose that this surprising
effect is anatomically and physiologically based on the electrical activity in one or more

25 neurons or groups thereof may be affected by a change in the acoustic parameters of the
acoustic stimuli (frequency, amplitude, ete.), as well as this processing is present in both sides

of the brain. Thus an obtained complex pattern may be a plafforrh for finding small, or even

" tiny, differences caused by the substances influencing a subject. Such small changes may
neither be detected by means of any conventional auditory stimulation, nor without a system

30 adapted for the psychoaéoustica_l funcﬁoning of the central nervous system.



30adapted for the psychoacoustical functioning of the central nervous
system 19 In sone enbodi nents of the invention, a baseline is first-
-determ ned for an individual subject. This obtained baseline is a reference
val ue for the individual subject. As neasurenent values are affected in the
short-termand/or long-termin different ways relative the baseline by

“di fferent substances or conpound and/ & different dosages of a substance or

5 conmpound i nfluencing the subject, a robust, reliable neasure of the
effect is prBsPRegmbadinesis %fub? gention, pibaseling iy Biskdeieraninethfor ep dpdividualn
need f QiRBS Ol ColtEasH BB (8! HRiardfld Alike SoPWBRCKRIVIEA! GibidcR SOl ute
nmeasur enent val ues are avol anges are analyzed of the

el ectr opdwsneniengvaiwds mlcaffwtd:cyim the shvet-termi andor dmghase i diffepsnjmhgamhtbztei c
stinmulagi ecific subject inr Iatlo o defi ubst ances

i nfl uert "egaisﬁ IthbY ﬁgﬁg%js ﬁitamg S FAREYE r?é‘g‘?‘/qr ii’é’it fergnt éu‘t“i’ét ce or
Comou%ﬁpoﬁﬁ@mfﬁéﬁaﬁg@&tsﬁ Tﬁ:@ts a rbRRESEIble mBALI ORRE fo&ctl% BRARY! 89 the
gases, scents, etc. e neasurenments and analysis are in particular
sui t ablsebjeot isdus ywnapfeoahge iahi Itlnetry is amdeetb farabselutedneasuremping xalues; fand
system d/o A batter sound trains can be

cl oned %‘?’barcg Feéﬁﬁ(gi%%s?ltuf mi?sg%/eg%gmi}l?eﬁeg (ﬁﬂ%{ source contributes further
to 15reproducibility of neasurenent results. Measured short-termeffects
and changes Change} ate amlyzed bﬁﬁielﬁ&mlophys,iolpgioadi apevityin thedramncto batedon

determ nation of the effect of rmce tlc subst ances .on the. ect.

At or ndbpehsngouste SRR dorf spRU HRATE i R 1 A PEL ST GRS |
rel@ti o iR dubfchaSifsialSoes ﬁﬁpwha@d@thcaﬁi%di EGhpsiRls! SMenatd Auib&hndebe
effectiveness of a therapeutic treatnment 20 with phar maceuti cal substances

of the feodstefématuropathic prpartationsighsesateditsretal t ernati vel y, the short and/ or
long termeffects may be determined in realtine during at |east one

][ngslur 't Q?ezeﬁ%rﬁ&suﬁﬁﬁh&%%%hh%k at RGP AR sufhB18 6 ¥as] FepRdduciBittty! dtds De
111

do not need a complex technical system for handling and/or ana1y51s A battery of sound

trains can be cloned for reprodu01b111ty. A standardized sound source contributes further to

15 reproducibility of measurement results.

Measured short-term effects and changes in relation to the baseline, provide for

pharmacokinetic determination of the effect of pharmaceutical substances on the subject.

Alternatively, or in addition, measured long-term effects and changes in relation to the
baseline, provide or are used for determination of the effectiveness of a therapeutic treatment

20  with pharmaceutical substances of the subject.

Additionally and/or alternatively, the short and/or long term effects may be

determined in realtime during at least one measuring session.
Pharmaceutical research or clinical trials may thus be facilitated.

A placebo intake may be reliably detected by an absence of a difference to the

25  determined baseline of a subject.
Additionally and/or alternatively, a baseline may.be established over a number of

subsequently performed sessions.



A placebo intake may be reliably detected by an absence of a difference to
t he 25det erm ned basel i ne of a subject. Addi tional ly and/ or
-alternatively, a baseline nay be established over a nunber of subsequently
-perfornmed sessions. 20 Adjustnent of an optimal therapeutic treatnent of a
subject may thus be facilitated. Alternatively, or in addition a

"t opographi c determ nation and conpari%%n of where a substance taken by the-
“subj ects affects the brainst may be made. i The af orementi oned
conpl ex res p“b‘ﬁ%%mﬁ%tt‘t @Pﬁpﬁﬁﬁﬁiﬂ@pﬁw Eeaypettiafe Sﬂh}ﬁ&%ﬂ%@%&e Uit or
qualitative and/or quantitative determ nation of substances taken by a

subj ect. AlterfldiveBQ ot irPhddifiort a 238dgraphidéeterptiaion\d@dtRmpagyirdef whereabove
and bel ow nentioned functions, such as conparisons, determ nation of

val ues,subscedtkesiby thasibiesteicctsihabranstes maybgmade. of ¢ The
control unit 230 may conprise a conputing unit for executing software code

10 segment s.THeX#RhRAtiGicd ajnglﬂax P&beide pattern mhi prdvide 8 pré¥ilk lvenicle Raktbe S
used to illustrate a nethod for detecting a lateral brainstemresponse

st ate . dsodfasgrelifativf ang/ondypeiieti v datermigaioned sefstancesstaken by 4 sidedton of a
popul ati on of neurons evoked response patterns to sound stinuli,. The

et hod st ar tgheWsdnlrol @R 2B6ChYy BE @petive g PRV ide BebiRGE anll lowo Hiedtishddmul i
evoki ng the subject brainstem neurons. The 15 stinulus conprises a first

and at fueetivnsssusk @ wampargons,oleterminagiop wif yekies, Kestrgloefieasurament, contrlesf
correspS?ndi.ngt a first and at | east a second response signals 310 relating
to the Y% “Snd the second train of sound pul ses respectively. These
response signals will be detected 320 and anal yzed to determ ning 330

| at eral br ai'Tist emtrobsipdisd maptcempave hommputisg hmsteldr erecavmgaoitmgreatodecast
the first and the ﬁecond. re%%onse signal. 20The descri bed device and net hod
may'0r e SEEPERE %Eﬂ‘}f % AREVEW HSYse which is characterizing the invention and
makes it possible to see and catch small and subtle variations in the
recorded redpdiige, siflpwatharflisaisédiv illosterte a methoe 3 fortdetectiass laterallbrhinstem
recorded data. Thi

i s vast anouni. of data nmakes.it possihle to use anal yzin
ot hoddHoS HdAeRg e AOMSEL T A PER B LS sBen hf aoBRa o bl |
Fur t herpdufihis! QUKkBPIréHohse phit@ndl¥s sblnd REmAC! THDO ntdi@fd Stakts Gitl hepehanr ded
data come from evoked response signals related to neurons that are part of

t he sutpressnting 300 pasubjestt witle spund ptimtih eeveking dbe tshbjgtt braimgterunewrons. elld so
norge raobust than ot her rt.Q br.ai [ tF r I t ahl e, robust
andr el PABI'E EOABARE gpsgtah% rai rlléeal%{ra%psﬁ?dsn:ao&%gioca ou gc?ﬁ%?’%u@ie ?9“%@ S%E@rh

evokes corresponding a first and at least a second response signals 310 relating to the first

and the second train of sound pulses respectively. These response signals will be detected 320

and analyzed to determining 330 lateral brainstem response state developments based on

comparing at least the first and the second response signal.

20 The described device and method may result in data with low noise which is
characterizing the invention and makes it possible to see and catch small and subtle variations
in the recorded response signal. The low.noise is due to the vast amount of recorded data.
This vast amount of data makes it possible to use analyzing methods to filtering out
randomness in the data, corrupt data and noise. Further the low noise is also due to the fact

25  that all of the recorded data come from evoked response signals related to neurons that are
part of the sub-cortical part of the brain. The sub-cortical structures are also more robust than
other part of the brain making the results stable, robust and reliable compare to other

neurophysiological techniques like EEG.



21 For exanple the inportant feature that a tested subject being its
own reference would not be as beneficial enploying cortical EEG techniques
-due to variations in the nmeasured data. These variations in EEGtechni ques
-may be caused by the conplexity of the nunbers of el ectrodes used and noi se
added to the response signal due to the distance of an occurrence of
‘response in the brain fromthe source?l Such nethods night therefore neither
“be robust nor stable enough to detect small changes in the brain. The

nmeasur ed datFQr gxample thimporiant Eatusrelipnta tesied sHbiesaringsity pWe refergpecreeld by
the te . . o | iy o | . .

Al of Shtto ge %E?gggﬁdﬁ? %g%%‘ggﬁcgﬂ? sal | thpyteg%ﬁg%% an%yl%be ca?frlsfg{:l{hg{}? eac?llj%edt o the
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pl ur al istapleoénmighrtd detdcs emall shetgeasn dhd brapat Ther meafureodatal usimgstbs invintedo a
train of unnodified.so | ses, 11 i ner at ed and. sent..to e subj.ect.
For eadttviffiod TrEad S0t BirSETBY o By ShRER ARG plerbes k™
gener atiggliamdnsent to the subject, a response signal fromthe evoked

brai nstem of the subject is obtained by using a trigged recording. Should
the first train.of sound.pul ses 11 conprise of re than one unnpdified
Sound pul se bt SePREEAR sRBSfEaE TR ohand e totrel ponde B Bdry " The
20 jpestpileiotirdii£oeNsRdsbonal or averaged response signal corresponding
to the first train of unnodified sound pulses 11 at ti is called the first
response signal 90. . At t1 a secqond.train of nodjfied sound pul ses 12
i s gener at ed &t} 1§ é]H%StTPBng'ﬁ‘ée’é‘iPEﬂlé‘é’t?mqﬂGFm%‘ééﬂg thepidvention Whsieig ageestedr ¢ he
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a 25 t riulsged 1 raed arainsgputish sedodd train efewodified saumd pilsesoldi. The dirgauddepnidses 12
conprise.of .nore than nodi fied sound pul ses anp, avera i1l be nmade of
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pul ses at t2 is called the second response signal 91. 2 of nodified sound
pul ses the subjeqtsFer qach ypmeiidiedispuprb pelas phthe, first taainofcowid pylsescll genergtader t ai n
br ai nst r . J: e t -3 e dure
st hor gl e 48ieRl ade i el Bl Sy gyl o WFpuNRH B BERERECT P
vari abltsy usingod eipged estotding Shodidf the dirdt maimosoaké guleal hesmphise ofesqronism 91 as
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per cent age nodi fied average ev respon
unmodified sound pulses 11 at ti is called the first response signal 90.

At t; a second train of modified sound pulses 12 is generated and sent to the subject.

For each modified sound pulse of the second train of sound pulses 12 generated and sent to

the subject, a response signal from the evoked brainstem of the subject is obtained using a

5 trigged recording. Should the second train of modified sound pulses 12 comprise of more
than one modified sound pulses an averége will be made of the recorded response signals.

The established response signal or averaged response signal corresponding to the second traih

of modified 12 sound pulses at t; is called the second response signal 91.

At t2 the first response signal 90 corresponding to the first train of unmodified sound

30 pulses 11 is compared 13 to the second response signal 91 corresponding to the second train



Fig. 4b illustrates an exanple of sound stinmuli 23 that may be used
according to sone 10 enbodi nents of the invention. The sound stinuli 23
.conprises of two trains of sound pul ses, the upper is a first unnodified
train of sound pulses 15 and the lower is-a second train of nodified sound
pul ses 16. Each unnodified sound pulse 17 is in this exanple an unnodified
-square shaped click having a 10 ns duf&tion. The nodified sound pulse 18 is
‘a nodi fication of the unnodified.click having | ower anplitude and rise and
fall tiofmodifechsandwaises 2. Bhis 181l poenid¢ sdpeserntagepaidsgreqof effggtve ardesaint o an
evoked . br.ai.nst em r espon 1 0 . ' r [ d...4a.. each

bl ock iqriuﬁ%tf Ipa%?riuﬁtél?eagf? r%grtta"? ’rs téllgenl%fl t tﬁrﬁ%%\i"#}{}e‘&ﬂslg ﬁ%%g%r%g%gﬂe%f e?f%§edc%npri se
a si ngltegeswvepdtértadps&udndt timd.se 17 as of the upper part 15 of Fig 4b. In
this exanple, after the single unnodified sound pulse 17 of the first train

of sound l.ses 15 is presented.to the j ect Ariqgged recordi.ng of the
evokeg br g:J TEh Is S%éléed‘i&% I§ I%Brefﬁ‘itg%)lzﬁs naemoadilfg‘g & i F¥°§<F8 rbélglﬂ%ﬁ e
si gBal .response 9 Phd £p&rBrt¥R! of unBrvalitiddl cvoked fespunle 96. Inl thoketdaddsitR@fitst hhd &t

train of unnodified sound pul se 11 nﬁé conprise a plurality of unnodified
sound daassesqcpnégesponqewmgw aypgzged; the geapyrgd yeyiablgistpresented aga ppdified
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may 25 &oRal tesponeé 9800 sound pul ses 17 which will take about 30 sec to send
to a subject and record trigged evoked brai nstem responses corresponding to
each of the 300, unnmodified sound pul ses.. 17. ereaf ter a. pean.average
Setivity 1 Fe hiiRes S onahi oRelag Syl 2 05 SR vk RERBRYRIO0R o1
I eSpo NSEntdéialts ofl e GOFenESR OTHE $8Gnd StirRde D3 UBMPHidsioftws &diid of b pulsesf the
first train of unnpodified sound pulses 15, i.e. the nean average activity
21 may the uaperiip & firsh pagpdified twirypfpoundmlses 15 angdythy lpwereisengsesord trajngof 45

each bl ol rakd i ¥4 Rl :
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4b. | n dghare shapedpdliek hatingra t0hes duragibe. Thednbddididd sowrddpylsd Beisl8modifichiéonsecond
train of sound puj ses. IS presented to the subject, a frigged recordin

of the sﬁﬁﬁge@nsﬁﬁeaﬁleﬁgwggﬁwge Sopipds o "%E‘ida_ﬁﬁiletéf}‘e'i é@?%%quﬁg d or ’
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second train of nodified sound pulses 12 may conprise a plurality of

nodi fied sound pulses 18 as of the |o art 16_of Fig 4b, sugch as 1. to
1000 rodi fi et tEJafaensate ddg 14, egathloaﬁel@? tEties 8aGTsh aIse HiedEed Setidh as

500. 1, jhe 19 ompHs¥ Q]Bidg([)bs FhfhodRdRoSRFMEE 17 & JF (R upfRe bir 85 0B PIEUD,

pul ses 16 may conpri'se o
In this example, after the single unmodified sound pulse 17 of the first train of sound pulses

15 is presented to the subject, a trigged recording of the evoked brainstem response 19 will be

20 obtained, i.e. a first response signal.

Alternatively,. each block in Fig 4a illustrating a first train of unmodified sound pulse
11 may comprise a plurality of unmodified sound pulse 17 as of the upper part 15 of Fig 4b,

such as 1 to 1000 unmodified sound pulses 17, such as 3, such as 10, such as 50, such as 500.

In the example given in Fig. 4b a first train of unmodified sound pulses 15 may

25  comprise of 300 sound pulses 17 which wiil take about 30 sec to send to a subject and record
triggéd evoked brainstem responses corresponding to each of the 300 unmodified sound
pulses 17. Thereafter a mean average activity 21 is calculated from the, in this example, 300
evoked brainstem response signals 19 corresponding to each unmodified sound pulse 17 of

the first train of unmodified sound pulses 15, i.e. the mean average activity 21 may be a first

30 response signal.



10 nodified sound pul ses 18 which wll take about 30 sec to send to the
subj ect and record trigged evoked brai nstemresponses 20 corresponding to
-each of the 300 nodified sound pul ses 18. Thereafter a mean average
-activity 22 is calculated fromthe, in this exanple, 300 evoked brai nstem
response signals 20 corresponding to each nodified sound pulse 18 of the
-second train of nodified sound pul ses?36, i.e. the nean average activity 22
‘may be a second 15response signal. . _ Fig. 4c illustrates a _further
exanmpl e of SHithdefstangeite Fiz 4ah sachnilpcl dlustrating 2 seeardrgpin of sepdifiedpmidnent s

of the j Rk i on. . ti ' ﬁm)gi f i of nd

pul ses @%%gi%@hcggﬂ)%ﬁgg%p%% ijl?arﬁsi%d tgo ﬁléll(a Yot 1§§a%rroo iﬂ?‘% 1@8“233‘163883& 25-1'25 and
t he | ovienhis exanplecaftd the single afiodifiel $duad pabdarld ofuhs seod trafmadtsoumirpualsdsi ed
sound pulse 27 is in this exanmple 20 an u difi square sha cl.ick

havi ng HeorEreated fodhe sahieetroaeBrLroauiiie 1Hhe seked et fosBar el oAl e

unngdi fj | i JAVLiBg,@ the square shaped click simlar to the
un%di fdlbgagnﬁil’ ?gkka%;t%gl?ng lf)lgg%:eded by masking noise 28 having a duration
of, in this exanple, 20 nms. Each unnodified or nodified sound pul se wll

2 .
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pul se 27 of the first _train of sound pul ses 25 is presented to .the bj ect,
a tri gg‘Bﬁe¥aéH§? givig nFig Ao acrord rap o medi B RIS Z@Wﬂpmye%ﬁfﬂ%ngd,

| . &0 @ hodifikd SGRROPAEesSI HRlich wilftake abour™56 SENES bl 6, the e b AfcKrecbrdM 9-
4a 1llustrating a first train of unnodified sound pulses 1T nmay conprise a
pl ur al ittiggaf evnked dirfingdmsmapanser L8 esrr@spoadingftot dach whghe 3parmodiBedsoddy 4b.

The plurali f sqund pul ses may thus,f0 i nunper. of. sound p es,
such’ adies e Pherfgl gehdn ergg yetioat B Blh o IREdy s SRPRlePioy
-exanpl esoRéd PATRRMS redporize YIpHARI J0i @ereS undchgdl 615 mddifiedyso ulisé €8 ofietfd ned
nunbers within this range, such as 3, such as 10, such as 50, such as 500.

| n.t he esendpirain gif madified sougd pulses He ifei thgtmeanaverage agtiyibd?2 may bs dusseonsk i nul |
25 ﬁonpe%p%%? %naqoo unnodi fi ed sound pul ses 27 which will take about 30 sec
to ‘sen o the Subj ect and record trigged evoked brai nstemresponses 29
correspondi ng to each of the 300 unnodified sound pul ses 27. Thereafter a
nmean aver agefigOcidlustrdtesye fpthesexegipdepiatonnd stimpli 24 dhat maytheaised agperding o0
evoked prai - e Sl I r&s ' : icf ] sound
Ul se. 25 ATHEERE B RRISLARR, The S RARCAEL ks S50 HAR by 20U
aver agepuiski2s, Y, he wppgr ea dirfti tidh of empdifiedssogndlpulses 25 and'thl l6wéreisence t o
Fig. 4a, each blqock illustrating a second téi?ii n of nodified, sound %Ees 12

may confsFPrkrain of modEiedsarnd pYsSoiin faghwargodified sound sS4 ¢
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brai nstemr nse wi.l| be obfained,.i.e.. afifst response signal,.
ALt er nat 6 it 201 Bie prreeng) OYAnFISPiS ARgha b B e e oh B tis
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i.e. a sound pul se being an _

brainstem response 29, 30 respectively.

25 With reference to Fig. 4a, each block illustrating a first train of unmedified sound
pulses 11 may comprise a single unmodified sound pulse 27 as of the upper part of Fig 4c. In
this example, after the single unmodified sound pulse 27 of the first train of sound pulses 25

is presented to the subject, a trigged recording of the evoked brainstem response 29 will be

obtained, i.e. a first response signal.



20 unnodified click 27 preceded by a masker 28, as of the |ower part 26 of
‘Fig 4b. The plurality of sound pul ses may thus conprise a nunber of sound

- pul ses, such as in the range of 1 to 1000 nodified sound pul ses. Practical
-exanpl es of nunbers of nodified sound pul ses may conprises defined nunbers
within this range, such as, such as 3, such as 10, such as 50, such as 500.
“In the exanple given in Fig. 4c the s%%ond train of nodified sound pul ses
26 may 25 conprise of 300 nodified sound pul ses which will take about 30
sec to send Alsmgivelyy, wpet blogkdiny BigoAa Hlpstpgea afisk depim ofi waadihisdespidses 30
corres ' 3 . 11fd frar an
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sound pul ses according to elther exanple 1llustrated in Fig 4b or c the
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300 di fi d..pul. 11 t bj e¢ t thi .not .
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obtai ned by a trigged recording and then there may be a gap before next
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recorded evoked hrainstemresponses, i.e. first response signal 90, wll be
cal cul dudsgs b, ie Hie magan average agtiviity 32qaaebe2 firy respensssigrhg a second train of
300 nodified sound pul ses 12 to a subject (at this stage not under

i nfluence ofwghefeasnce t6Fig orapeaddblaek Mtustrati €l secordviadit aifafydifitdkowrich of
the 300 nodified sound pul ses a response signal is obtained by a trigged 15
r ecor dimseard maesemprisea single peodifiehsoundinylss, hesd u%@ﬁlﬁ%ﬂh%zﬁﬂreﬁﬁfif‘ge i's
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Thereafter .a n average. activity of the recorded evoked brainste

! o pondeening o Bk Shed BEisS i respdie o will bhAPRIGE (nh AT PRI RS B e &
20At t2, the first and second response signal 90, 91 will be conpared 12
and a degr eeAlodmatfviebgteathn biodkeint Bigh 4ariflusisitiam 6 t¢dond urain of modified adundst at e
14 will ?e ol%t ained far a ubi'é,ect not. ugder%‘isnfl uence of a, substance or
conpourkyises 12 may comppse g piurg We?fa‘E‘Pﬁsr‘&e $QURE RHiSSYy 16 2 S0uRd RYISE DEfRg an
COMgY i Siraghdifi& c‘if?:ﬁ%ﬁﬂréc%ﬁe@ﬁ‘? a HBRRG DS Es%ﬂheioﬁé?lﬂaﬁ 2@5@?@ 4&1Fhe];ﬁu1%ﬁtyabov e
and obtaining a first and second response signal 2590, 91 thereof w Il then
be repextsednd pulses may thus comprise a number of sound pulses, such as in the range of 1 to

1000 modified sound pulses. Practical examples of numbers of modified sound pulses may
comprises defined numbers within this range, such as, such as 3, such as 10, such as 50, such
as 500. In. the example given in Fig. 4c the second train of modified sound pulses 26 may
25  comprise of 300 modified sound pulses which will take about 30 sec to send-to the subject
and record trigged evoked brainstem responses 30 corresponding to each of the 300 modified
sound pulses. Thereafter a mean average activity 31 is calculé.ted from the, in the example,
300 evoked brainstem response signals 30 corrésponding to each modified sound puise of the
second train of modified sound pulses 26, .i.e. the mean average activity 31 may be a first

30 response signal.



At t4 a new conparison 13 between the obtained nean averaged first and
second response signals 90, 91 will be conducted and a new degree of effect
-in a certain brainstemstructure of a certain state 14 will be obtained. In
this exanple, at tj the subject is adm nistrated a substance or conpound
whi ch effect on the subject will be tested. The 30 generating and sendi ng
*of sound stinuli conprising the same #3rst and second train of sound 26
pul ses 11, 12 as above and obtaining a first and second response signal 90,
91 t hereof Ry psingsemdstimpdiomnsiging a pluralify (hegein 39 for iexemplaptPweess i hiean
aver agecr. ' ! . | ; : fect
in a cg)rf £AN rgels%gchggllng? (?Sgl'?el]fre\gh% legﬂg%%?%?l %%g% ggg??jh%%lﬁ%cgqggﬁ%ﬁfﬁed for
a subj eady beader influence of a substance or conpound. In this exanple an
increase in a degree of effect in a certain brainstemstructure of a
certain statg could seen.. .. At .16 nenat | ndj ng _of
sound sti rrul‘(?[ t{i’ogre]::?re Ira? Sﬁg ? hseenglggrea ?rlsﬁ éﬁalﬂaﬂég(zoeggrﬁlgdﬁeggﬁmg(?gg%gsngi pt)% Pses 11
, 13 asubjbarvet thikGtalnat Bhdeg irdliehésdf sabstasR @ ROImpOSHIIE S RbtgNed evahalll).
thereof will then be repeated. Atta a new conparison 13 between the

obt ai nd@r gedirrf1le 3Qwpedified saymnd pyises abba dirstdeapbhk @ respejisgisignalis obtaingd) | pe
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certain tarned. 1n th exanple a decrease 1 n a degree
of ef f aeiit dorasao eet having theakttwtahresponse sighel dfingaffetédbyntenippra integadord t o
the state at is seen, Thus thi may. be an indication that the conpound or
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t hen bériiastermdespodses ikt ifinsi echpansezngah®0, e dwicalenlated at tinifite r epeat edl y
sendi ng of sound stimuli during one neasuring session may be conducted in a

consecutive gEQUENEEting and sending a second train of 300 modified sound pulses 12 to a

subject (at this stage not under influence of substance or compound being tester or evaluated).

For each of the 300 modified sound pulses a response signal is obtained by a trigged

15 recbrding and then there may be a gap before next modified sound pulse is sent so as to not
having the recorded response signal being affected by temporal integration. The sending of

“'the 300 modiﬁed sound pulses and recording of response sighals thereof will take
approxifnately 30 sec. Thereafter a mean average activity of the recorded evoked brainstem

responses i.e. second response signal 91, will be calculated the time &

20 At t,, the first and second response signal 90, 91 will be compared 12 and a degree of
effect in a certain brainstem structure of a certain state 14 will be obtained for a subject not

under influence of a substance or compound.

At b, the generating and sending of a sound stimuli comprising the same first and
second train of sound pulses 11, 12 as above and obtaining a first and second response signal

25 90, 91 thereof will then be repeated.

At t4 a new comparison 13 between the obtained mean averaged first and second
response signals 90, 91 will be conducted and a new degree of effect ina certain brainstem
structure of a certain state 14 will be obtained. In this example, ;it tj the subject is
administrated a substance or compound which effect on the subject will be tested. The

30 generating and.sending of sound stimuli comprising the same first and second train of sound



20The conparison 13 of the first and second response signal 90, 91
corresponding to a first and second train of sound stinmuli 11 , 12 of each
-sound stimuli, provides the hereinbefore nentioned inportant self-reference
of a subject. Further, in this exanple the degree of effect in a certain
brai nstem structure of a certain state 14 obtained at and t4 is what
*her ei nbefore has been referred to as the baseline of the subj ect. 25The
sendi ng of the sound stinuli to a subject could be conducted to one ear at
a ti me Pyisepdinlkay sbavierand: ehiaining|ayfirsh andy pgognd irergonsel agnal 80, B thereofarifl
resDO”ﬁﬁhﬁﬁ@ﬁﬁp gvel opnment . In an enbodi ment of the invention
according to FIg. 5a a real-tinme study and nonitoring of the short term
effect of subject after the subject has been delivered a conpound,

subst ance orAffigothe (ispiandeseenidnaearcyverageiresnease sigeat 90) Al mily be sgmppged 13
devel opnent, of I r.al A aj pense..s: i I ed for
one. nedan dsaeefr e af aseftfn BEAhREH SRR Ehak; L EuRlbEpMaRERSC TOT
i nvent i zsubjedt endeBihflwendeastfasubBande@r coBIpeund) & thisex aneple aninsieaty inadgrz! y

(t opography) .. . The test starts at t(0) by establishing a baseline 33
for t hé’fﬁ%ftét%ta.cel‘rﬁé braisgen suctte of arertaigistite caldhe BRENr epeat edl y generat i ng
and presenting sound stinuli to a subject, not under influence of a
psychoact i veac@ e Benergtitlpsimns@idilg 6086lind stimuli Abhpfislag itekame tire sdbj ect
may be under [nfluence of a psychoactive conpound, substance or food when
obt ai nissepndHeain aEsdund pulses lhhbivmge anthelbteinisy Hrsd ard segand epsprigp gignal

subst a 0 0 u i I .

psychoate) wnelrg? Sl naRSP REeRRR Mia b 180, Mnpeod 19 Behen RS SBRIAR RO |
t 0 doe sdveghiged! first and seéeidi tespotat IsignaRBR 9 1alilbba@bhdietted, addne nswidegede oty
have been adm nistrated a placebo _before and or/_ during the establishing of
a baselstivst ma certain brapsteppdtpictirg §f ¢ Kertain sistinkbwill B abtained Ja this cgampls 2,

first apdeale n8R3Lerle SLEHRO4 it 5%&@%@9&4&9 LRS00 cSPINStait édtiidred fof OM @
mL t J%der |

subj ect en no I nfluence of a psychoactive 15 conpound, substance
or foodhe dtatd agisaseprerTiod this mayrbe sihandicatgonathat (H@) coanpivasé lor sebs3dhce being
representing.the normal activity of the |lateral brainstemresponse state of
t he suHP@@? B@?hg tested is established. If each train of the sound stimuli
conprises nore than one sound pul se a nean average of the brainstem
resysonse nmayTheegansmting ané stmbihg shisoundostsmbli amd obtaining of trigged recordings of

response signals thereof may be further repeated over a certain period of time. The measuring

procedure may then be halted and continued at another session.

The repeatedly sendihg of sound stimuli during one measuring session may be

conducted in a consecutive sequence.

20 The comparison 13 of the first and second response.signal 90, 91 corresponding to a

~ first and second train of sound stimuli 11 , 12 of each sound stimuli, provides the

hereinbefore mentioned imponant self-reference of a subject. Further, in this example the
degree of effect in a certaiﬁ brainstem structure of a certain state 14 obtained at and t4 is what

hereinbefore has been referred to as the baseline of the subject.

25 The sending of the sound stimuli to a subject could be conducted to one ear at a time

or both ears simultaneously for obtaining a lateral brainstem response state development.

In an embodiment of the invention according to Fig. 5a a real-time study and
monitoring of the short term effect of subject after the subject has been delivered a compound,

substance or food (pharmacokinetic) is illustrated. In Fig. 5a the development of a lateral



In sonme enbodi nents of the invention the baseline 33 may be used to
establish a 20 baseline for a placebo for a subject. _ At the tinme t(1)
-the subject will be delivered or adm ni strated a psychoactive conpound,
-substance or food. This may in sone cases be a placebo. This may give rise
to a response 34 connected to one or nore of the neurons. In sone

*enbodi mnents of the invention the respﬁhse 34 is neasured as a percentage to
the baseline of the subject. 25The_sound stlnull re atedly ener at ed and
sent t&r@n%@rmrewpnseoﬁwp Aoy @ressnied ot gg nepr té‘ffi atgfe did gwé%aem ve
conpou apget SEUTE, S ok &R

basel |%&b§§%@g@g§‘t€ é ﬁéﬁgogoﬁgsrlrg%g fe?frag? g%nﬁw}h eegtsﬁéti a sezzngﬁr n
consecutmwlmntwlmlyl(tqﬁogmp]myﬁ pul ses. 28 If the trains of sound pul ses
conprised nore than one sound pul se during the establishing of a baseline

33 the Lral iheqlo SPGB B5 3. @biing £ Plsefls et aghiBacTh valie STPT | oe

parts the trains o I'ng -t asel |l ne . Thus

shost emerUStabhﬂleﬂlHy&epéuﬂedlﬁg&letﬁlr% 4t pregentingreoundsstinitili o sEbjechenophadérded.
In these cases the 5 sound pul ses known to _evoke a response in the neurons
of i nt dpilugncepta pyichepcve Rapoundesubsioace?ieed: of a higher time resol ution

may al so be received when t he establlshlng of a baseline 33 is perforned

using only oxlerfdtiveBi; &hé csubﬁet t banadef inflirdecst at psyicheadiiow rdbﬂfpobﬂ(ﬂ ng
st udi ed. At t the erfect of the psychoactlve conpound

subst aﬁebst@rcefoesézpdswbﬁm tztl@maéle%@/ass@e 330 The dogags apd/er prySheastiTe eompedance
or conpapighResNGodE R ?<u1d then Td}PfeP%{o&IPQPQfdo%%%EE awBﬁ)rs];?cgf%ﬁét% of

real -tinme nonitoring par Inetic) 1s usual ter t ours and
pr aber abmpoand)sabktate ot fumﬂe»sh&uéffeonoﬁdrmsubjwtmm@bssuudledny be as short as a
few mnutes such as 1 to 10 m nutes. The session could be | onger than 40

. » h
needs to be a9 guflon drERHENTA dhe YiERTRS M oRUP SRFERR 4 MRRIN T e
for a Sbeﬂgeend?eﬂ.‘duﬁﬂgtlﬁeisﬁabhélﬁngd)ﬂﬁ?ba’salﬁkg@fiof 20 minutes to 2 hours.

In Fig. 5b the influence of nicotine 41 , e.g. white snuff, to a subject
being teste t wa m usi ng
a standard cr’rhe’fﬁegar%on%the rF%Psr’rﬁe Slg‘ﬁaﬁ i ec‘{ted@ i csétap(?lélgkffa eto Re [t)“élls?r:rfa pl ot
woul d Qeu@tebauwloﬁgtdmwhdmamﬁaa subjetthwhér gbtt utder 28hichee pEalpspevactive the
plot. Thus the invention nag be .a much nore accurate techni que since the

pedR 4108mouRG sSURSERCE 105sK0Pd1 Juiipg@ P PRECS ) BBe Sprtipg saty K%%pb@ﬁehmé t he
ef f ect r%re?enﬁﬁﬁ GO ARG aY %ct?ﬁf@@f’ﬂg latS P Bt ARG En QEspt)H&dstate of the subject being

tested is established. If each train of the sound stimuli comprises more than one sound pulse a

mean average of the brainstem response may be used to establishing baseline.

In some embodiments of the invention the baseline 33 may be used to establish a

20 Dbaseline for a placebo fora subject.

At the time t(1) the subject will be delivered or administrated a psychoactive
compound, substance or food. This may in some cases be a placebo. This may give rise to a
response 34 connected to one or more of the neurons. In some embodiments of the invention

the response 34 is measured as a percentage to the baselme of the subject.

25 The sound stimuli repeatedly generated and sent to a subject, during the monitoring of
the effect of a psychoactive compound, substance or food, are the same sb_und stimuli as
when the baseline 33 was established compriéing a first and at least a second consecutive

train of sound pulses.



In this plot the dashed |ine shows the baseline activity 36 in the

brai nstem of the subject being tested. Measurenents of activity of at |east
-one brai nstem neuron by using the 25 invented device, system and net hods
‘wer e conducted at around 16 minutes and 8 m nutes before the subject was
delivered the white snuff under the lip 38. In this exanple, the subject
“was using a placebo during the tine p€tiod 37 of establishing a baseline
36. The activity of the brainstem neuron was then neasured at 0, 8, 16, 32,
64 and 80 nithdedragst ef sond aulseruremppsedpmeEe dhamnges spwrd pplse sdringpthe

ni coti : : Juir i L i [
pet eer BT of ¢ bRnERASRE it o Buh BREE RREPRLAERIY Be TaRBTEF oY 0.
29 cofrpgise parts hthestrdie off Jopad mflsedi dfedr nestableshingn éhepbastlioe 334 7Thos si x

di fferept subjects. The individual .effect of a njcotine product on each
ub] oo ohSTERb{iE e & soFivG PP e OB PR el PE Rroaded” e Mesh ege e
comgar %Quﬁd’gﬁ‘l@es kRwiLaf Bysidb] BGhonsendithé Au@onP 38 Ghtbles: AGtdekid Yickar. THe
basel i nes 43 were established for each subject after the subject has shown

to be fsame. affectonindugheretithe resplutiont inay als® o acsivedlivdeni the astablisheng véred 42
t bj t. at i i nt . The | ot f 1 tt
0 S FEL B S AR SIE e R o BRLAS

of por tye@is stutidd under the |ip 45; a subject placing an unknown anount of
white snuff under the |lip 44a; a subject placing 2pcs of white snuff under

the lip 44b;, a supject placing 3pcs of white snuff under,the |ip 44¢; and a
subj ect I achig bk st ShHeuBansacis sorthmua. Shgarenen ¥REs foudigrt S oach
pl ab | FoSHAMPISGuctto MBI GERtARS of borhPourRifeifp m&thbdliZ2@t i ne conpared to the
basel i ne of each test subject. A further enbodi ment of the invention

isillustrated in Fig 6a erein the l.ong termtreatnent effect. of
psychotropi6356WBBGHg“HF EB§F§H@@HHFﬂﬁHgﬂnEW“8n%% mPE“FP%M@ﬂ?%& d

schematghgady than 2Hdufd hid p&?@r%l? Mréindt 4P hindte&sbhtig dnieib@fcelfit hafhe S
performed to establish a baseline of the subject to which the effect of a

conpourstiod asikh dewaeniovtep apddast lotoolt minutes. dbe pessionronlddwexonger thidnedeminaidsi shi ng
of the .paseline is done t.he sanme a reviously mentioned usinpg the
hvent dathiegcot e ARt FRPR e RtnR & ot Tiel ol PERRAIRI ik A § ne
t hassulp@gk porsd PPttinkd) dGeferdbiy URNGEMedbr @ WS1E ROdsIIRPIsCn AR EhngE oFWDSt ance
or food 48. The 20 subject is then delivered a psychotropic conpound or

subst arfgi@utes t4 3gus9. A second session, lasting a period of-tine, was
performed at t(1 ). This second session occurred either a day, such as

days; or a vvﬁqii%_ 59HER iRBudRE b nicdtin@ 41 Rt WSt GRuESto P Bitjéct bafrigaestédigs fir st
session. The subject, now under influence of a psychotropic conpound or

subst arfbewar Iffthis Plesrwas ol heceampargdstoggypliop Wher y8ing @cstatidard mekhedt €dplasmad

etimuli.i e ) o . L
ot t oot SRR Bt Blcpffe ¥ B pRLfA ot Wota EBEIRELANER S BAERAUDP R Lt &
evaluatthei@edk deendn tier piot. dhat et @b éeivh maybé aasuch thoeadcowrate eétiri@ie sihdee

effect on the brainstemresponse (neasured val ues) may pbe averaged qver the
whol e ﬁgq; ipeek 41 appsars myrcheglpser 4@ whegnthe subject starts to experience the effect of a

psychoactive compound, substance or food.

In this plot the dashed line shows the baseline activity 36 in the brainstem of the

subject being tested. Measurements of activity of at least one brainstem neuron by using the

25  invented device, system and methods were conducted at around 16 minutes and 8 minutes
before the subject was delivered the white snuff under the lip 38. In this example, the subject

was using a placebo during the time period 37 of establishing a baseline 36. The activity of

the brainstem neuron was then measured at 0, 8, 16, 32, 64 and 80 minutes after white snuff

was placed under the lip 38. The nicotine effect 41 may be seen during the nicotine active

30 phase 39 between 0 to 32 minutes where after the effect of nicotine is decaying 40.



30 food on a subject can be studied. Usually these sessions take place
under a tine period of weeks but could al so be nonths or years.
-Additionally and/or alternatively, subsequently perforned nmeasuring
'sessions could be used to establish a baseline of the subject.
5Additionally and/or alternatively, each conducted nmeasuring session may be
“evaluated in realtine. In addition, i #% sone enbodi ments of the invention
when evaluatin%$the brai nstem response of each session _in real-time an

aver age of i@ Scabounthe cHipet-ofidifdergpialieoting psedustsifyongax diffesgnt pahiedts- dhg used
for the J.ongst | uat : | et r: ssi on
may, | gndslg@galeﬁgé%?igr?@ fnhf)%gc%lfug{r gﬁﬁgéhz%%kchﬁ}t g{s%f\mll aﬁ‘e%%ﬁ?ﬁﬁg %gﬂ}l%t e sound
sti mul inewsads aTfieeceatags icomparay to an,Sforreachrdabctybntiwdie bakadint activiyy 40 dihei ng
the sound stinuli so that each train includes fewer sound pul ses closely
connocDAIRES (Reveie eishs (o sapipstbject afler the sublgcishas %“& ioebofree it

I nvegnt iani68FolRokeihn 38 Holirs, Ni&IHRRA LFeMiFereh M2 & oA cK %lﬁ@ét 120 B fRf point 0.

i nsufficient neasurenents nay be nade during the nmeasurénents session, as
15 nor ridiel plotaabow® fremptoputd dettby: alsubjectasinoking 213001t heigemste bannhalingaf6; sound

stimuli_ Jpresented,to the subje urj.ng. a, session, .carrupt data nma e
Lt s e BEr M 2P AR e e dine & SR wOnE R gl PRy
t hr eshQf Qi@ $nhff WHReS theGlih ¥4d; WesubjeRt Eﬁcm‘gtm@ o whitBisaff una&id@eclipedart. I n
Fig. 6b an exanple is |IIustrat|n8 the long termeffect on 11 subjects

di agnosebieciopleging 3peHpf white snefs anderdthailivh44#; fané raesubjevk dlaciagi 2pes of étewhi t e
sqyar e r s | r vijat i on i ndex of each | ect- whid e the
bl ggk 6é§ﬂru2%§££h2en1§}2 g’# ﬁgﬁgcr ¥ %@a‘t [ %'%ﬁoélgtt Jr?esrhlo?sllvtrﬁe"}Sa pt%rrcgﬁtﬁé? z)lrflhl%ﬂrleegf)fgcr% soetJ state

at a | alieting esmpaed vhe bastink 0deachdesdkutijsctunder goi ng treatment using a
medi cation. Fromthe plot it is evident that medication known for having an

ff i di ag d.wi t.h. ADHD.] h i vi f th
Cat or al b arkerdis sePRRREESL ety 4TE i MElich 3F ERY SLAREE b fodg e asy ©
medi catticathgen REf8&t STQr pdybiRitroped f:(ﬁﬁ;?]odhﬂ dabfaice odlifeanes @ Gubettis dBt@GE ONs

is here raisjn? the activity of the average lateral brainstemresponse
st at e. schematically.

15 A first session at t(0), lasting a period of tifne, was performed to establish a baseline
of the subject to which the effectrof a compound could be compared to obtain a deviation
index 50. The éstablishing of the baseline is done the same way vas previously mentioned
using the invented device and method. In this example, when establishing the baseline the
subject was not under influence of a psychotropic compound or substance or food 48. The

20 subject is then delivered a psychotropic compound or substance or food 49. A second session,
lasting a period of time, was performed at t(i ). This second session occurred either a day,
such as days; or a week, such as weeks, or a month, such as months, after the first session.
‘The subject, now under influence of a psychotropic compouhd or substance or food or a
placebo, is again presented with repeated sourid stimuli in a similar way as previously

25  described regarding short term effects Fig 5a-c (pharmacokinetic).

In some embodiments when evaluating a long term related effect, such as a treatment
effect, the effect on the brainstem response (measured values) may be averaged over the

whole period of time for each session.

Additibhally and/or alternatively, further subsequently performed sessions may be

30 conducted. Thus the long term treatment effect of a psychotropic compound or substance or



31 on the sane side as stinulation, contralateral activity, neaning
activity on the side which sounds are not presented, or any conbi hations of
- mentioned conditions. Thus conplex |lateral and topographic response
-profiles may be established in relation to a specific investigated state.
5This may be conducted by presenting the sane stinuli to both ears either
simul taneously or altenmatingly one ea?oat.a time. Alternatively different

'sounds stimuli nay be used for_each ear. i These | ateral vari ation
r espondeodpp; Jubtechray bestudisd. Ppeallyothsseptassions take iplase nfdefag 8merperi@éidr ni ne

how a %ei(?iﬁ)lﬁt QQIHdﬂosﬁee&&‘?thEgP%éa?ﬁce i nfl uences function of a defined 10

t opogr aphical position i1nt rainstem For instance it can be shown that
a certain substance onl%[i nfluences a single side of the brainstem An
exanmpl e i s tAditiqnelly rangler abemmptiealbnsubbesbently aerformedaneasyring sessighs camlde, but

not th%elu‘EL& tOs'S lish': as%ﬁﬁé/gftbgg@[{jg&ng of bilateral activity, ipsilateral
activity, or contralateral actrvity may be provided by stinulating only one
of the ears at a tinme while nmeasuring the activity of both brainstem sides

as ®el | as dedditioriallyagd/osaltemativelihsa dugi¢d merruioing s¢rsionmeayurgyeluaedr at i o

of left/riaght ear stimulation in relatiqn to.the left/right brainst si de
may be "brr %tlgbeda’gsa e o aeé’%bzf.dlmen > of%ha YR I‘T’%’s F a%llgzﬁlé%aﬁ{y

exanpl ergihstam r@spgdinbé 8f ¥adhoRedomph readkinRCad ¥erdgePdfotht lrésposedbver ithe thbke
exanple, elicited auditory brainstemactivity. The response is in this

exanpl eessigsmerbe eitahished andgised fordboloagrempeatuation ofthetafieet. r ange post
stinulus. Topography nmakes it 20 possible to investigate where a certain

psychot r opi cA cOmPRIEHeRuretnths sasion nty, roRkhd smBydimy@s, a0 a¥4id &0ahinafcbect
may be shown. This can be perforned either as a short tine

( pHar medspkidieg pe fheseviod sHmuti usad.i Ty sessiomgnayanmpmeesmbrdimends be shorsesrbives of
e S oD R R R DB NS el 4

br ai nst'en T &sponse state 1°s _ at er al
brai n shenmuresssiserest.ate for nore than one 25 neuron is then anal yzed. The

activity of the neurons can be plotted in the sanme graph to show where a

psychot r opi c,conpound Qr_su ance or food is haying an.active effect and
o strong (TG BPRUERe dfme W8 ShEiEnfin 558 e femb ot p MRS Sielsoa | s
" The t opepeaahyf Msafficid@y mésorealRaw dhy bermakesurhy! iaRedshRm@gPaRS6s, Ket ween
the left and right side, 32 being under influence of a substance or a

- corffouriermatly, &ap Herepreiously Ingtepd,flis tg3he wast amapmrtofisgund stipaulppresetedsion) ect s

the | ef i i de: 53 ; } _ . T Th
dasheq ¢ Sed: the &SR oornby féeo iy WY B EA BRAEBRORTGwis pIRESCLLIERY ThE
br ai nstdam maypmniientfiedabg uhgjestaildid@ the measwred fabres ituthclq&itbih atgued tramgee.  As

can be 1sleen there is a _
thereof. .

In Fig. 6b an example is illust'rating the long term effect on 11 subjects diagnosed

20 with ADHD and presented with different medications. The white square represents the
baseline or deviation index of each subject while the black box represents the activation of

the lateral brainstem response state at a later session when the individual is undergoing
treatment using a medication. From the plot it is evident that medication known for having an
effect on subjects diagnosed with ADHD lowers the average activity of the lateral brainstem

25  response state for the related neurons. In contrast medications known for their effect on
subjects diagnosed with depressions is here raising the activity of the avérage lateral

brainstem response state.

Embodiments of the innovation pertain to recording of bilateral activity, meaning

evoked responses from both sides of the brainstem, ipsilateral activity, meaning only activity



5significant lefts side peak IV anplitude reduction. 58 Further, Fig.
.7 is also illustrating nore specifically how the changes in activity due to
»a substance delivered to a subject alters only specific areas of the
-brainstem In the exanple of Fig. 7 only a specific group of neurons is
affected on one side of the brainstem_ Thus a topographic representation,
*conbining the fact that the test subjékt is his owmn reference (use 10 of an
unnodified train of sound pulses %ggra cqonsecutive nodified train of sound

pul ses)°nvihe FamReideses SmuAton fopiralaieral HEEUIY, facaniNge Ayl hbeiis, waider sus
subst a@genc&fér@ﬁ&eﬁe&ufeue&) anyWohbjtiBh OB eIl b&miii&gogﬁ@@wngﬁéx disal ay
revel of detalls ‘makes tracing of the conmpounds effect easy. Furthernore,
conpl exand dopapraghicndsponss profles cuaynbam establsbed dn relatomder a speoifad ovestigatedf
deviances in the brain's codi ng nechani snms, which m ght not be indicated
with aS&%ndard 15auditory stinul us. For clarity the curve the
transm ssion of sound stimuli in the auditory brainstem59 is shown. First
sousd sti nulThi6Onap har esadictd tby phsestiarg Gie wamehstmbli tvabetlareass fegthér on
the auditory nerve 62; then the Cochlear nuclej 63; then the Superior olive
64; t heimplancpusly PrAITRHMEC RS 65 at AHERe. vHERatvely, djffereat squads §AmBl mayn g

| ast t R JLhakamapLd:i cal structures 67. Thus 20 the sound stinulus may in
this exanpl e evoke responses fromthe | ower brainstem69 to the mdbrain
68. To_enphasi ze the inportance of using the subject as its own

ref erence wheiese BtaalcYariaom sesppiseduaiiies B@H“ieefg)[ the psgibilgy fg investigatagndy a
test of .ef f f s i b i | Q: t,e i h
P R T L L S U

pr eiventtopagraphialpsgton m thhdrgiadtermnForfinstarideiit tan weshomashatradeeitam smhsthneeound

pul se presented to the subject a correspondi ng response signal is .recorded.
The regﬁ&gﬁugv@%sm ¢ SB5ch thehragptepy Amegmie tRir t‘?f_gméwghﬁa%*r aged

to obt ajchvabd By ke duRARICAIGH Mk AORIETUE CBRORS e rERdiNBaTWild0GaSic@ivitp, at tO
for a drug freé control neasurenent of the patient (i.e. establishing an

i ndi vi dpsilatdsalsasttivitp, @f contrelafesali astivity may besprokised ibysstifulasingtdndy 80e of gie

met hyl pheni dat.e ., consuned .and ha out. to.plasma.,, 3 ... In
o seearob € e TRE BRI G arat SPEaR stitien v 2 Vel = frigmuiging,

st i 15Ul i hoRPAPEHsGinBindIkYced fifls Fdsporite LR IrMD &f lefidight &dr stimilgioh iietklfoune thaul ses:
72. Sound stimuli were presented twice to the subject (at t0+0 and tO+
Csec) dafyrighebragsteasyidnmiay e peyidadas ngagprsmenigdate recor ded and evoked
averaged brai nstemresponses were established 74a, 74b. This was 5 done

when the patpignt isiBigstiaihg WA @REmpRIJFUa ReKtrary toFd dhaphidie AttiatyeproBR adfl BN,
i.e. baseline or control state. The neasured variable is here an absol ute
val ue T7hispgxaspies ¢lirited,auslitophbragnsism aciiiatyofThp aegponse is ipfthis exppple measure
nmet hyl ' - h ' ' 3 ' .
anmodi 1 3Ee S e ERIRY TR, 57 Re it Phg® iy BT POGAEE AU 1t
st aoe Qostible tdrinngstgaté whefd acutagppsyshatopideompdunder stibbstaicatoe foddnie adtivey i.S

- being netabolized -* 0 10 sec,.Both tines _the corresponding response

si gnal sifle ™ cieo 8Br Gt dnE RFoRRY hy EPiggean %?FaPﬁg‘{rg‘ﬁfir%‘gE’&nasseé Horte time

| g?]E 22{ '@gﬁﬁfz@gneetgc?ggislidg)h%ﬂ;({hﬁingeda&Hé RN redieHELRGt SH& JTBhONMIRRRR IR ©
both cases more than one neuron is evoked and the lateral brainstem response state is
determined. The development of the lateral brain stem response state for more than one
25 neuron is then analyzed. Thé activity of the neurons can be plotted in the same graph to show
whére a psychotropic compound or substance or food is having an active effect and hoW

strong the effect of the psychotropic compound or substance or food is. The topography plot

may also show differences between the responses between the left and right side.

In Fig. 7 the solid lines 52‘ show a corresponding averaged electrophysiological

.30 response presentation of left side 53 (top) and right side 54 (bottom) of a subject without



In Fig. 8b, a neasuring with only nodified sound pul ses, i.e. the sound
stinmuli conprising only one train being a train of nodified sound pul ses
+73. Sound stimuli were 15 presented twice to the subject (at t0+0 and
10+60sec) and the correspondi ng response signals were recorded and evoked
averaged brai nstemresponses were established 75a, 75b. This was done when
‘the patient was not under influence o?znethylphenidate nmedi cation, i.e.
baseline or control state. The neasured varjable is here an absolute val ue

71 neadgingdnder wilgenceod agHpitancs 96 2agpmpawnd- (Thps theps Byo $9kid liRes Ry Fgressat e
was CO%%@G of e SBjERL tge @é@%@e&%grgﬁie%,%@ of #Corhineth RbpdtREi kifedivgynd

pul ses was presente tient "at the active state of 'the drug at
t 1 -) Theddabal hinet 5§ lshowcthk Veft st6atepwreh righte Sdr(bgftans) bide g the tbabosterned at

t 1+60 sec. Both tipes e correspondi ‘r.esponse signals,were recor.ded and
voked TPyt o, Pl GRELTARY of S PRRneh el 74T bt CRRTC i ie
meagur%@mcaﬁqeﬁggﬁgb@{mWgﬁ?%h@%ﬁmm{ggeffect coul d be established. 25In
Fig. 8c, a neasuring of relative effect 92 with repeated sound stinuli :

conprising a first_ train of unnodified so%n | ses 76 and a consecutive

d
second trai i U5hinbig {7 18 @lse UKraphg ML Pt TP Botiiee dnaty n 3RV Hteent ed
twce Faosutog'tﬁncqe%ﬁli%%dgé‘ta sublect) al@RIoA1) BASEC hread OF thRARANIEAR Th Bk XAMPR

stinmuli the correspondi ng response sighals was recorded and evoked aver aged
br ai nstofrhig.€5 polyse spenidicegrosp abhewed is9&fectd. onTbuss side Pif tist brasteay ethus @sponse
signal 30 93 for each first train,of [fied sound pul ses 76 and a
cecond ‘SRR PESpRALY SPphinn e ot B8 che LECRHRT f5th o TR (s ound
pulipes of an\WRMB AU HNEEE sobhd bREEanANCoAbedutive mSfFied 3fhid Hsolihd ﬁlsé&? diecond

[

‘aver aged response signals 93, 94 corresponding to the sound stinuli
pr esentthelusepofiancingividughbasgling Ge@bangting owgesearsusrsubancei affscied owaves)s sibar ed

78. These { wo und st i nul i Le pr } nder
o1 uertoBeh {SRRHD foskeiaPiceL MGy RYFRGE ot 1R, bl 8 e Qb Bl e
The neagsy. drtiarindb] @nifepsama tigalias niostesthinbaly reelédinrordsten agadt breked
brai nstem response as a percentage of the unnodified average evoked
r esponsievirnges indhe brgin's coding meshpripphewhigh maighirothsnindicatedtwith a standadund
stipuli : ted to the patient at the active state of the drug at t1l
: -+6ggném§g§?%52%ﬁ%he active state when the drug is being netabolized at ti

- 50 sec. Again the correﬂgonding,nesponse signals was recorded and first

and second a0 ckagidy thecyibide trangpigsign 98sound stigyulidy the auditory brrinstegh e is
shown. First sound stimuli 60 is presented to the ear 61 which will have an effect on the

auditory nerve 62; then the Cochlear nuclei 63; then the Superior olive 64; then the Lateral
lemniscus 65; then the Inferior colliculus 66; and last the Thalamocortical structures 67. Thus

20  the sound stimulus may in this example evoke responses from the lower brainstem 69 to the

midbrain 68.

To emphasize the importance of using the subject as its own reference when
conducting herein described tests, Fig. 8a-c is showing a test of the effect of oral
methylphenidate medication in a patient with ADHD. In this test each of the train of sound

25  pulses will repeatedly present sound pulses to the patient for thirty seconds and for each
sound pulse presented to the subject a corresponding response signal is recorded. The
response signal for each set of train of sound i)ulses is then averaged to obtain an evoked
averaged brainstem response.. The m_éasuririg starté at tO for a drug free control rﬁeasﬂr_ement
of the patient (i.e. establishing an individual baseline of the patient_). t1 is the time after the

30  oral methylphenidate was consumed and had passed out to plasma.



10 pul ses of each sound stinmuli was established. The first and second
aver age response signals 93, 94 were conpared 78 at ti +60sec and ti

:+120sec. Now a det ectabl e nmet hyl pheni date effect could be seen 79c, 79d.
‘Hence the conclusion may be that to trace the effect of, in this case,

met hyl pheni date the presented i nvented device and nmethod is needed. In
further enbodi nent, being illustrated3}n Fig. 9, the device or nethod for
detecting a_15 | ateral brajinstemresponse state devel opnent of a sub&ect is
used for bl IRdigddmtd Meeringivish oplysyiaedified sewidongpespi-gi thepwund sHmuli

anal ysicampiﬁgﬁgg gy &E@g&i’ﬂ%ei £ frafdl & &ﬁﬁﬁi}ﬁé e%ﬂﬂ%@g’é%ﬁ%&ﬁhtéﬁ%ﬁl X

data obtarned~usi‘ng the netitod previous scri ere the test subject
i s hi s poesanteé feice e éhelypbeep{ad yO-HQ ad thet0sec) dndsbe canespontding sdsponskisignals

conprising a fjrst train of unppdified sound pul ses d.at |least one trains
of modif§TeEFst Aangisraied aXprase] RraiTiTLERpRHCS e Pﬁ%@é?ﬁﬁg?e@ofﬁgwﬂ% ve to
thesfirgh Wh%g l’?ll'le ;_)Lagient whB o Jé?qinﬁm%@sf Hﬁg{yﬂfh@ﬁﬂaﬁe%%wioﬂ! [ &J88Inenays.

For exanpl e, sound pul ses may be used’in at least two consecutive
t r ai ns oofcopweoinstatpulTbe seaByed apeailed hierpraasahsviutg valhe 78 cuersustliinul of the a

bj ect / I Kk | at by ai.nst t at t i b
ot ai nPH0R rieek {Bsares HenaryPFHERE Ao GOBORED (B ST CRIEETE ) of
the 25 sa€trhifl dfurPhodifi@l SoUAl §fulses 7P Reteaire@tcdl toNB! pATkht aBbhedRBVY §tAR of
di fferent nodul ati ons and/or nodifications to the sound pul ses of the

second the diug asftl $81and ageingd shd active fstate Whewe fsadrug i/ being metrbotizest atwd 1 Oa
1L, TRuhal! el e PobREbRiRe 'hiRhePSEhAY \flre lRaaT id NEBEARI

dth a
di fTeren I on secon erio time an n W rd type

of nodwraihéter Pespofkes Oweie. eBblidepardd)g74die In ey Gechsienich! 8% \detebtabRt a
froma dat abase 1010 conprising information 30 froma popul ati on of

prof i | dacthyiphsnidate effestcauld he getablished of subj ects being under influence of a

di fferent .psychotropi ¢ conpound, substance, or foodstuff, an overlap

bet ween t he 15 Wigesb, & m@eﬁuﬂﬁ%fv@iﬂﬁoﬁl?dmbhﬂieﬁosmhﬁ qehlsdat Re.i fhetdo@ndatimuliase
will be found 1020. The overlap will indicate what active psychotropic
conpourf@Mprisig Ny gae tiake beipg tacdaig ofj medified sowk pulses 71 etruad (phiguli wers0. The
te . L .0p| (s) or
5 2o i FOHE %S U BIFRREICT pfl R Rebk e RIKEABIRE rEpERIRAHARL S) o
nodi f i oedre oererdetl antl eveladrayemgedrbtainskenovasponseeweoresestabtigied| 75by 2ibn Thsrwas

response state for the specjifig psychotropic ound or. substance or group
of - bey Bt OIS M Bt e not v SR g of ety oh RS e B R ooy I s ed
for obtxidhRel fERi TRE BRIl Vhgsb1Ofs Rt iBMbRoRRvAIGE M intdssared O egPaRdi Ng

treatment, i.e. a specific drug, known to have positive effects. This 10
may be agmidudsyofaisakilli Aftenthsametbplipbertidaie mats eongyanedethe spunk $tingulil Gomezid

comparing,it 10.t.0.a. dat ahas f known terns. .and ar qaceuti c drugs
el 18° Rl B8R SRRl BRSSP RRLS R BT RARE e P bne oo
of braidreg emipay 4T spaii &f the Qctive state when the drug is being metabolized at t1+60 sec.
~ Both times the corresponding response signals were recorded and evoked averaged brainstem
responses were established 75c¢, 75d. In this measurement no detectable methylphenidate

~ effect could be established.

25 In Fig. 8c, a measuring of relative.effeclt 92 with repeated sound stimuli comprising a
first train of unmodified sound pulses 76 and a consecutive second train of modified sound
pulses 77. The sound stimuli were presented twice to the subject (at tO- ) and t0+60sec). For
each train of sound stimuli the corresponding response signals was recorded and evoked
averaged ‘brainstem respdnses were established 93, 94. Thus a first averaged response signal

30 * 93 for each first train of unmodified sound pulses 76 and a second avefaged resbonsci signal

94 for each second train of modified sound pulses 77 were obtained. At tO+60 and at t1 + sec



The conparison will give an overlap 1020 that can be used to a first _
identification of a suitable o drug for a patient with a brainstem pattern
-profile 1030. This may hel ping a 15 nedical practitioner to increase the

‘t herapeutic efficiency of a therapy by choosing the nost effective drug
and/ or dosage to a specific patient. Hence a decrease may be provi ded of
“the time spent- for trying different dligs on a patient before finding one
‘that works well. Thus lowering the tine a patient may have to suffer due
to, forhe fiestpadiseaend orasegednisenonag isienala P G enseeappndiig tostheofoupd wiaubiat i on
and/ or d ' : | . ' he
sk o RS (e phlt & AGE0 and (TNCRel Hhelets, DS Borhhe B0V € PhG WD 12

here ﬁ%ﬁ_ﬁrﬁd bafulii vedidi pleséraéd Whei eopatietit \ﬁhh aof ﬁhﬁgﬂﬁﬂﬂlﬁn@&f ﬁlleﬂg'lﬂ)xgni]flsed t oh
run the sanme test quantitative. The net hod may conprise nodifying the
sound pusdigaions iof- FORgOk Fate K& bgsrdingr Bhey WS%%W% SeresRERdAS %FWS‘%’&di ng
noi ge : t r.ai sound
pul Sos: T Beny Rt GON A Al o a0'a PElEaRE bF e Unmoafict  biheg Py fed

anpl i t wesponse 79 Woc afidr thaetlyipleoidatt pas sesumedGhe same sélved wethb dvasay

conprise detecting a second response _si gnal responding to the at | east 5
one. e dBINER 49 (eoptienL i np aPOwoiain &f i gl o] pea LB aste Setsar 1o
the reffange dﬁ@%ﬁ %efhfg r%&ﬁboifi@di aet1 f 50 séé.eh%ﬁi'ﬁ‘ thé B&TésB%di %sﬁbns‘érs?grﬁl%t em

response state. e nmethod may conprise repeatedly generating and sendi ng
t he souwvas recorded andfirst anghsé®nd gvertagéd msportsasignals B¢ 3¢ iforeachdians obsowdund

| h bj . .not. bei der i nk.l f h i d
b ' Bunatfhet 8F sthrisnae sl S LB HINE Thi Fis 3BT S g BRKF REbLRR tarifibe "
st ate bmsekivige RbmiphRd SI8batatt+d0sed gl Be€DIEed. NdW aOdet&c@dblé nietyftenidate

The net hod &g{ conprise repeatedly generating and sending the sound stinuli
t o t he efig| eard beysrenmIai T4k Hegcathg canelusion maypedhaliptiaee the effegt ofs inethis
respons PiE I t brai nstem response
state fb“%h%hﬁg@§¥ﬁ%g |ng%ggﬁ?%QW%agg??ﬂggg%ﬁégééggﬂg%ﬁggession | asting a

first period of tine and wherein the subjects brainstemresponse state
devel opnent Indutthes smbadimenh bemngtiHuastiptesanifig % thetdesics gpmeghod for detectmga

TeL00 R GOITRLLS S!S 100G R0k 2 BB LA bt dIRACH B or%

psychotropl C compouna or substance or ooa ‘or a p acebo on e Subj ect.
substance through brain pattern analysis. To this end the later brainstem response state is the
complex data obtained using the method previously described where the test subject is his
own reference by employing a method based on sound stimuli comprising a first train of
unmodified sound pulses and at least one trains of modified sound pulses wherein the second

20 train is being consecutive to the first train.

The method may be performed in many different ways. For example, all 13 sound
pulses may be used in at least two consécutive trains of sound pulses. '.By repeatedly
presen_ting fhe sound stimuli to a subject a complex evoked lateral brainstem response state
pattern will be obtained 1000 that results in a brainstem response profile (see ﬁg 1) of the

25 activity of the subject's population of neurons. By applying different modulations and/or
modifications to the sound pulses of the second train of sound pulses i.e. first repeatedly run

“the test with a first modulation for a certain first period of time and then again with a different
modulation for a second period of time and then with a third type of modulation 5 and so on.

By comparing the recorded profiles with data from a database 1010 comprising information

30 from a population of proﬁles obtained from a large group of subjects being under influence of

a different psychotropic compound, substance, or foodstuff, an overlap between the subject's



15The met hod may conprise repeatedly generating and sendi ng the sound
stimuli to the subject during a first neasurenent session and then
-subsequently, during a second period of time, at |east a second nmeasurenent
session occurring at a |l ater occasion, wherein a-subjects brainstem
response state devel opnent is determ ned over the second period of tine by
“conparing the current brainsten1respoﬂ%e state to the earlier established
basel i ne of the ZOSublect. ) The net hod may conprise determning a | ong
t er m t meefilgand the eamppiled datain the data hese wikh g domidy YR0c The ppdlandvidy indigaist ance
or foo ol ] . : I

o ¢ or' o 2P BT SRR, CMPOEOF Shstance he (B SRR Tl ARMCS Snder

si mul t dfddusly. 251 n the nethod the detected | ateral brainstem response
state of a subject may be a profile of a |ateral brainstemresponse state
of the subjegt.. .3 t.h y..C | S Me] ile of a
subject to :ﬁlgatte %tbnég}é bgof%%%%giqﬁga %%Blg%u raz(g)i@(;(ir’1lf1)o$f %%?‘ﬁfdé’égaé‘?g? mdg%sdri f the

subjsectsubstane@® lor ifoddsudN®g d@fly anddsding Qburepstimald mpd wnstificatidud o alne eound f ood.
The net hod_may conprise determ ning the psychotragpic conpound or substance
or 5f osHMiliakhowmttpyeyoke lateral praingfeny retignife ftate 4o dhfapesilic dsuchotaritedi um

havi ng BERAHAFH: HBRERGI GO EihoREARI AR AFaRGAERTAICRY by 2 comut e,

such as In the a tem is provided for detecting
a lateral brainstemresponse state devel opment of a subject over a period
of tinme as allfeusrsna sethad magobrimsad &1 obtaiming branstayp psefiles Hf grpsients snder ns

to 10 tj ' t i Si 4k 2 | d
 segnent Sy S Bmondg - GHE 2F SLRRFREEOTRONT D 8afk Rttt i e
suliyjoectmay bddenetyustdainingrapatisnte \bedinsiegm tpatternguis file 4 00@ apd osapgriigtie i OO wher ei n

the sound stimul ys conprising a first an t least a second. consecutive
train ofdaiehaseof ;&P%sp,aﬂaméé’@érﬂl%ﬂ‘é“%’g e Fapoy &/E?‘f%@osé“‘fq remEs ponse

ST anal dhitol difa bidleht with disBecic BRURF bRILRAS paRdn BitAliENg a second response

signal by the second train of "15 sound pulses; a third code segment for
detecting a brainstemrespaonse sigpal related to the neurqns response
patterns: andCLorPansen whsve ayprsiiaril20 that eabs vsed to pdirt adeptificatinngfist em

g gi gﬁgss‘ﬁletgl%gtnog g :’ngrIQ?OgEﬁEnt Ra®ed G1inSeh PR%rh $ROARSIABE Thih fal Heffingd
15 medical practitioner to increase the therapeutic efficiency of a therapy by choosing the most
| effective drug and/or dosage to a specific patient. Hence a decrease may be provided of the
time spent for trying different drugs on a patient before finding one that works well. Thus
lowering the time a patient may have to suffer due to, for the patient, wrong medication -

and/or dosage or use of a medication and/or dosage with low effect. 5 This could also help to

20 lowering the risk of the patient to experience side-effects.

These methods are here described in qualitative terms but the invention may also be

used to run the same test quantitatiVe.

The method may comprise modifying the sound pulses, forming the second train of
sound pulses, comprising adding noise before, after or on top of each sound pulse of the train
25  of sound pulses; 0 and/or by increasing and/or lowering the frequency and/or amplitude of the

second train of sound pulses.

The method may comprise providing a reference value for the subjects lateral

brainstem response state based on the first response signal.



The conputer program nmay be provided for enabling carrying out the afore
descri bed 20 a nethod. Use of, or a nethod of using, an audionetry

- brai nstem response system or of the afore described system or the afore
-descri bed nethod may be provided for detecting an effect of a substance on
~the brain of a person based on differences in obtained responses. The

" substance nay be a psychoactive conpoﬂﬁd and the effect is caused by the
‘psychoactive_ 25 cquound The substance may be food and the effect is
caused by t H&iefpghod max cempesudtectingp %eoxaiy IeERANS @ pighRlrgTasReNAING tRfhedt i s

caused h I tan

adm ni sl%%tr gd@%%ﬁg&lggg{s %g Sg{rll-lﬁjelp Etg&;?g&; m?gﬂ é;us e i erggpﬁggec Egﬁ?cg fe

subst aneferenédealaeibSthanclgectdyr dateratining theclhtecad bponstein aes@omdeestaeé.f ect is caused
by the herbal conpound. The substance nay be a gas inhaled by the person

and the of{ otk hi3uRaUAGY ke reHBORP acTlfd AR AEENI. NEufly iRRsANCe

to which the person’is cause

f r agr aregprising at Teast t8€ consedutivet figids of soiidpulsaytocthepubjeet, det Being Mhdg when
a person_starts to perceive the effect. The effect may be determ ned before
t he SUBP%‘&HC? of gmy@lngoptqq@r@?opgétor substance or food, and thus establishing a lateral

brainstem response state baseline of the subject to the second train of sound pulses.

The method may comprise repeatedly generating and sending the sound stimuli to the

subject, and monitoring and determining a subject's brainstem response state development by

10 comparing a current the brainstem response state to the baseline in real-time during a
measurement session lasting a first period of t‘imé and wherein the subjects brainstem

response state development is a comparison to the baseline of the subject.

The method may comprise determining a short time effect or influence of a

psychotropic compound or substance or food or a placebo on the subject.

15 The method may comprise repeatedly generating and sending the sound stimuli to the
' Subject during a first measuremeﬁt session and then subsequently, during a second period of
time, at least a second measurement session occurring at a later occasion, wherein a subjects
brainstem response state development is determined over the second period of time by
comparing the current brainstem response state to the earlier established baseline of the

20  subject.

The method may comprise determining a long term treatment effect or influence of a

psychotropic compound or substance or food or a pfacebo on the subject.

The method may comprise monitoring different neurons responses to different sound

stimuli simultaneously.

25 In the method the detected lateral brainstem response state of a subject may be a

profile of a lateral brainstem response state of the subject.



S5Use of, or a nethod of using, an audionetry brainstemresponse system or
of the afore described system or the afore described nethod nay be

-provi ded for detecting when a nedication has an effect on a person. The
‘medi cati on may be an ADHD nedication and the effect is detected by
detecting a |owered average activity of the lateral brainstemresponse
"state for specific neurons. 10Use of ,3%r a method of usi ng, an audi onetry
brai nstem response system or of the afore described system or the afore
descri bed mdtRoteled” BBY ppIUPERSd comparie: dhe imiefils PhrepEliedr i dstatabasesponse
state . ] o] l: 2 Lil:cati.o : t e

t hr oug%sﬁl?g?ﬁgg?f g{rﬂﬁa%%;ﬁtf y@??lgsugeet%ﬁ&olrudg{gnéé gﬁ j!Sf &}J({S%I; Hgflﬁgﬁéaﬁg?omt ry
br ai nstpsyohotepio cempeyst @nsubstancefor fivel. 15 af ore descri bed system or the
afore described nethod may be provided for nonitoring neurophysi ol ogi cal
effects of ' . t - f t i

Feal ot me. AP RG GRIPRRLALRAA Y RO ABidihg ol SLBMer br

r ef r efo®l quansifaeiotllyi c enbodi nents. However, other enbodiments than the
above described are equally possible 20 within the scope of the invention.
D fferent thod steps than those descrihed gbov erform.n he et hod by
ar dwar e or ot AN ERRE e SPBOIERRPER B0 G BEL SO e hon.

The di fcbmipert pfe@dri rfes pRResshigelps a Rbmipater, dticR b ic@ﬂlﬁﬁged hethe aifrenReeriedot her
conbi nati ons than those described. The scope of the invention is only

| i ni t e@yBgmy Keorayded e deissting a latpral baginstom regporse Afatisdevelopment of & subiedpt ed-
detecti I NS . | eri.nd of
ime sV F AR ] of BER % ST DR TphabrRe Shudns Wl reliRl FBfE BT 1o
sound sbuntli$timuli;ah@computg: program campmsing agituralityl ofyeidersegags domprisipganat i ve
to repeatedly send, over said periqd of tine, an identical sound, stinulus

(10) téirga‘ioézssﬁg}’%‘&tfof FRegsRly Igraseatiﬂ%meowj%é‘ﬁ@n% &oypd sterles vkt sai d
sound $lehfBis KSpbrsdhaRGHR Whefth thelsbirti strhdthdeRhpriliisl sk Gd 0KA aREdoS (11)

and at | east ohe sé’cond consecutive train o
consecutive train of sounds pulses; a second code segment for revoking a first response signal

by the first train of sound pulses and evoking a second response signal by the second train of
15  sound pulses; a third code segment for detecting a brainstem response signal related to the
neurons response patterns; and a fourth code segment for determining the lateral brainstem
response state development Based on a comparison between the first and second response

signals.

The computer program may be provided for enabling carrying out the afore described

20 amethod.

Use of, or a method of using, an audiometry brainstem response system, or of the
afore described system, or the afore described method may be provided for detecting an
effect of a substance on the brain of a person based on differences in obtained responses. The
substance may be a psychoactive compound and the effect is caused by the psychoactive

25 compound. The substance may be food and the effect is caused by the food. The substance
‘may be a medical drug and the effect is caused by the medical drug. The substance may be a
chemical substance administered to the person and the effect is caused by the chemical
substance. The subsfance may be an herbal compound and the effect is caused by the herbal

compound. Thé su‘bstahce may be a gas inhaled by the person and the effect is caused by the



10sound pul ses (12); a detection unit operative to detect a brainstem
response signal related to said neurons' response patterns, wherein a first
-brai nstem response signal (90) is caused by said first train of sound

-pul ses (11) and at | east one second brainstemresponse signal (91) is
caused by said second consecutive train of nodified sound pul ses (12); 15a
“storage unit operative to store infordhtion based on said brainstem
Tesponse signals; and a control unit operative to repeatedly, over

sai d peges. oBheo$ubtstan96 gt beer arifragraseg do Whiddy tie fersnns tsubjeetelopundsibie stgceis( 14)
for each. o stimulus (10), said lateral brainstemresponse
states chi bgl%éjgagrg@&on comparisons (13) of said first 20 brainstem
response signal (90) and said at |east one second brainstemresponse signal
(91) of said f@oumdorsa immghads of aging may, cothpristedétermining ovleiong person | starts to,

or edet dFTHEdmERaed: (il BRndedmnBh B SHed BBt AbRe3lig: pul se

that is confi gured to evoke at | east one of said neurons in the brainstem
25an/d upon ﬂépaﬁibtannmmudcmhmmgiansmdhnmﬁydﬂmpubwasqﬂumkeyﬂﬁnaotbﬂﬂky of

'said p |on f said s ct'.s bra rons | ses nd
wher of T ertamed sedfnon HF e dwahe! BRHdans B Roviged fe i e b o
sound Rﬁé(ﬁ&ﬁlonq{agﬁﬁ B red PérSéh. r’mesfﬁecﬁéatnbﬁ rmégeé@arﬁAm{m SedMation ah@ heof
each sound pul se of said train of sound pul ses; and/or by an increased

and/ or dffsaersedetéctedqore detpctingdd doweragaierage agivityadfothe dasenali braizstem gésponsend

pul ses s'aQefor c1ﬁsoen 49 said first train 5of sound pul ses. 4.The device
accor di ny oF YT precedi ng clains, wherein said first .
10 Use of, or a method of using, an audiometry brainstem response system, or of the

afore described system, or the afore described method may be provided for detecting a lateral
brainstem response state development of a subject for blind identification of a substance

through brain pattern analysis.

Use of, or a method of using, an audiometry brainstem response system, or of the
15  afore described system, or the afore described method may be provided for monitoring
neurophysiological effects of psychotropic compounds or substance or food or therapy in

real-time.

The present invéntion has been described above with reference to specific
embodiments. However, other embodiments than the above described are equally possible

20 within the scope of the invention. Different method steps than those described above,
performing the method by hardware or software, may be provided within the scope of the
invention. The different features and steps of the invention may be combined in other

- combinations than those described. The scope of the invention is only limited by the

appended patent claims.

25



brai nstem response signal (90) corresponds to said first train of sound
pul ses (11) and provides a reference state signal within said sound
.stimulus (10) for said subject's lateral brainstemresponse state. 105. The
-device according to any of clains 1 to 4, wherein said control unit is
adapted to detect a devel opnent of said |ateral brainstemresponse states
~over said period of tine. 6. The devd®e according to claim 1-5, wherein
'said control unit is operative to determ ne an average first brainstem
respondd-AiMhal and at | east one average second 15brai nstem response signal
fromsaid first and said at |east second train of sound stinuli when
comprising of a plurality of sound pulses. 7. The device according to any
of clainse 1 to 6, wherein said control unit is operative to nonitor

different neurons, responses to di.fferent sound stinmuli sinmultaneously. -
208. The devilce act BPUFHAPEISRIFCHRE BIoffREaInsien roepopot ok I ¥ o
lateral braiaghewr HARPANS Aindlicd 6f @poPulatidt SFfeurSns? ePaMdiGeshaRsObattenho @
| ateral brainstemresponse state of said subject. 9. The ‘devicte according

to &l ai m8, sehedgimulsabohpdsingr ol unit is adapted to conpare said pattern
profile to a known profile froma database conprising a 25popul ati on of

known profiles, andubhg HeLA"IhSGihd ufitbfergtitl fGept d&fa, b0 URNE&IRAN 2
psychotropic COfT'pOUI’l]lh Sr sutgsasanéeégr Pg%ra 10. pT eedwdeﬁ ce acc;org‘?lng to
claim?9, V\hejfetiime,safn ddeichlr sbundnstimulss a(di@n)ptcedaiﬂps@ﬁcenarrieweks anid neurons
832?\? IOE ;,? PL%F%’.%H eoupgtqergg, %v grsetmar;gi% g(r)unfdogt(ljmgfijlgl zlt()?tclo\r/nei‘)l 'sesarzlldéig)srt train of
unmodified sound pulses (11) and at least one second consecutive train of modified

10 sound pulses (12);

a detection unit operative to detect a brainstem response signal related to said
neurons’ response patterns, wherein a first brainstem response signal (90) is caused by
said first train of sound pulses (11) and at least one second brainstem response signal

(91) is caused by said second consecutive train of modified sound pulses (12);

15 a storage unit operative to store information based on said brainstem response

signals;

and a control unit operative to repeatedly, over said period of time, determine

said lateral brainstem response states(14) for each of said sound stimulus (10), said

lateral brainstem response states (14) are based on comparisons (13) of said first

20 brainstem response signal (90) and said at least one second brainstem response signal

(91) of said sound stimulus (10).’

2. The device according to claim 1, wherein said generéted first train of sound
pulses is a train of predetermined and fixed sound pulses comprising at least one
sound pulse that is configured to evoke at least one of said neurons in the brainstem
25 : and upon repetition, and wherein said sound pulses evoke an activity of said

population of said subject’s brainstem neurons.

3. The device according to claim 1 or 2, wherein the generated second train of

sound pulses comprises at least one modified sound pulse of said first train of sound



41 11. The device according to claim8, wherein said control unit is
adapted to conpare said pattern profile to a known profile from a dat abase
-conprising a popul ation of known profiles, and to determ ne an effective
.therapy and/or treatnment 5for said subject. 12. A systemfor detecting a

| at eral brainstemresponse state devel opnent of a subject conprising a
“device according to any of clains 1 t% 8; said systemis adapted
-‘to repeatedly generate and send, over a period of tine being a first period

of time, a Pulsesl andiwherain theonpdifisatinn of the paundipudsep, formg iheisgsand &8iniand at

| east a seco Lve. | . iof I t | bj ect
. “and i HHEF Lot illaddedhoi P il BEAHE it R oR 3B o B SondldyL
response st gutseldseidi trein of samidddsed] anlorlinsadinoreassingidrordowsredffregaemtyf i r st
brai nstem response signal, ((90) and said at | east one second brajnstem
response si gRgior e@m}m%fc of 16l seeoAdrait Phiaund PHISER I CUPRIiEPN ©afayl Hifst EfiNper i od
of tinme. 1513 Jhf syskem according to claim12, wherein said systemis
adapted to repeat y generate and send said sound stinuli over at |east
said period of time being a second period of tine to said subject after
adni ni stratifen ofThe gexjeshasqosding teo#oahdhe mressiingatlaimnsyrwhesein wid il acebo

or therapy; i i: ' i t mnag] IS

noni t or ed arPEQﬁétg&lgg%grﬁgrfgﬁ%g%q @o@%ﬁ%&ﬁ%&?@ﬁ%ﬁﬁg ﬁtﬁ&rﬁe@ﬁﬁﬁ%é&ﬁe l(}ri ng a
measur ement preddéson réfeshie gtatasignal ewidiin spidr somedd atintuluse(18n dorduid subjedtise
determ natiqgn of said subject's brainstemresponse state devel opnent is a
conpari son ofterd! BiRinstER rSBONSE &1ty aj nst em response state to said baseline
of said subject. 14. The system according to claim 13, wherein said system

i s 1@dapt ed t9 25dRHeeddvidteacosdiny to thyref efdimctl @r 4, whergianesid @bnteol unit is
psychotropi ¢ conmpound or substance or food or. a placebo or therapy on said
subj ect's bragpwgngéqndp@gtpg exelgpmery of said lateral brainstem response states over said

period of time.

6. The device according to claim 1-5, wherein said control unit is operative to
determine an average first brainstem response signal and at least one average second
15 brainstem response signal from said first and said at least second train of sound

stimuli when comprising of a plurality of sound pulses.

7. The device according to any of claims 1 to 6, wherein said control unit is .
- operative to monitor different neurons responses to different sound stimuli

simultaneously.

_ 20 8. The deyice according to any of claims 1 to 7, wherein said detected lateral
brainstem response state of a subject is a pattern profile of a lateral brainstem

response state of said subject.

9. The device according to claim 8, wherein said control unit is adapted to
compare said pattern profile to a known profile from a database comprising a
25 population of known profiles, and to determine if said subject is under influence of a

psychotropic compound or substance or food.

10.  The device according to claim 9, wherein said control unit is adapted to
determine said psychotropic compound or substance or food qualitatively and/or

quantitatively.



42 second neasurenent session subsequently conducted at a | ater occasion
after a first session, and wherein said control unit is operative to
-determ ne said subject's brainstemresponse state devel opnent as a
-conparison of said current |ateral brainstemresponse state to said
basel i ne of said subject, wherein said baseline is 5established at said
first measuring session. 16. The syst®em according to any of clainms 15
*wherein said systemis adapted to deternmne a long termtreatnent effect or
i nfluence of a psychotropic conpound or substance or food or a placebo on
said subject's brainstemresponse state. 17. A nethod for detecting

| ateral braijnst emyeedRaRs ccdtd@h@do Maim 8URIhSLIn QXar cohtrbPRAIt Radapteliito® as a
function of a popul ation of neurons evoked response patterns to sound

st |b nul i, mhﬁspmpnrezaaldl mttehb@rcaidiqﬁm sikngwn profile rfmea@t édﬂapaspr @mmmngg asai d
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first train fof saihgadgdct.i ed sound pul ses and at | east a second consecutive
15train of nodified sounds pulses; evoking a first brainstenlresponse

signal by sai,d fiyst tr unno | nd pul ses d,e second
br ai nst em rfaalgpon Sg?taﬁ Wtegté?%ag @ﬁ?ﬁ)rqlpsgfnﬁ r(%?por%%rsép g Hb"%bafées
detecting s%ugheéﬂdog{pr@ﬁ@ amg;@qcécgaﬂg%%)sbmﬁh@ Irelsated to sai d neurons 20
response patterns; and determ ni ng said | ateral brai nstem response

states repeatedly,. over sai iod of tinme, base on a conpar.i .bet ween
Sara oD S St eBR 1o erielly Eehera 4 send Jurt edad gF tBeng

stimul us, V"Qfefn%' J‘ﬁ?s@b%d@&ﬂ“t‘ﬁﬂe %%ﬁh%ﬁ&uhﬂ%ﬁ{p%ln%ga ﬁx%l Qalfn' dfSbudd ﬁl'xlEleSOf
sound pulses conprising a train of predetermned and fixed sound pul ses 25

andOupon r epetiat least agkcerli agnsesutive wainsrof medidiledagund pidses taeid subjest; pad ses,
and wherein said sound pul ses determning an activity of said subject's

brai nst em neur ong,Rc E}leérﬁ %elr%ngﬁ&étlﬂeﬁeéﬁéﬁlﬁﬂ e ?dt?raﬁ SFa%@l:nrx rré‘éanQJ staund

pul ses conprising at | east e nodi fied sound pul se of said first train of
sound pul sedaseline of said subject based on comparisons of said first brainstem response signal

(90) and said at least one> second brainstem response signal (91) of said sound

stimulus repeated over said first period of time.

15 13. The system according to claim 12, wherein said system is adapted to
repeatedly generate and send said sound stimuli over at least said period of time being
a second period of time to said subject after administration of a psychotropic

compound or substance or food or a placebo or therapy;

wherein a subject’s brainstem response state development is monitored and

20 determined by said system, such as in real-time, during a measurement session lasting
said second period of time and wherein the determination of said subject’s brainstem

response state developmént is a comparison of a current lateral brainstem response

state to said baseline of said subject.

14.  The system according to claim 13, wherein said systéin is adapted to
25 determine a short time effect or influence of a psychotropic compound or substance or

food or a placebo or therapy on said subjéct’s brainstem response state.

- 15. _The system according to any of claims 12 to. 13, wherein said system is

adapted to repeatedly generate and send said sound stimuli to said subject at least at a



43 18. The method according to claim 17, providing a reference state
signal, within said sound stinuli, for said subject's lateral brainstem
-response states being said first brainstemresponse signal corresponding to
-said first train of sound pulses. 19. The nethod according to any of
clainms 17 to 18, determ ning a devel opnent 5of said |ateral brainstem
“response states over said period of t fe. 20. The nethod according to

“claim17-19, determ ne an average first_ brainstemresponse signal and at
| east an aveSEeRyd meassrenapt sessionaybycgupshseondpeirdiat afaipr agragion afist adiy sat

at | east se traiin L] s gpb' | L iy @ und
pul ses. 102%9%%31’ n@?hgggr§§’2§?‘ i E%ﬂt{qi)l %nﬁflqof %’%Q?ﬁglgetgtﬂé%,% etseé%cl?(r%g sai d
| ateral braibraihstemr espomnsestateatievebépnzens udy ac torbparisgnaop atide corrgrtofatdrd of a

| ateral brainstemresponse state .of said subj.ect. . 22. The met hod

accor ding t PTEPHFT BILONSS 3G f%@algahaagaﬁt ?fg?Jﬁ SHRIEFY SRR, SR‘EQ@WC File

frog a dat a%&ﬁliﬁﬁgﬁf LS H&t%eﬁﬁﬂlﬂlg%%is%. of known profiles, and determ ning
e

i f 15sai d subject I ng under 1 nfll'uence of a psychotropic conpound or
substance or food. 23. The nethod according to claim?22, determning said
psychot r opi dfeonpdniysism agepeking oeanyr off gaignsglratheiein said systemds adapted o

qual i tati Vel dermine g ikt torth ol iR 18R Hlehck O Sydhatfopic RAG A S Al

pattern profile to a kmown pro rom a dat abase nprising a population
of known pr cubitasce oafficbd ar ajeae@boionsaidGabjeetl § mainstem fekppmapsta@nd/ or tr eat ment
for said subject. 25. The nmethod according to any of clains 17 to 21

further conpr4 sing: I shi | 4
basel i e of War d 2 atyiiod s el el ook ABSIERAGERAINRL Rr 2 (1 o
periood of tipeeiod ditithes ssum durktiomafia popatatios iof @eswisl evoked response patterns to

sound stimuli, wherein said method comprising:

repeatedly presenting said subject with an identical sound stimulus, over said
period of time, evoking said neurons response patterns wherein said sound stimulus
comprising a first train of unmodified sound pulses and at least a second consecutive

15 . train of modified sounds pulses;

evoking a first brainstem response signél by said first train of unmodified
sound pulses and evoking a second brainstem response signal by said second train of

modified sound pulses;

detecting said first and second response signals related to said neurons

20 response patterns; and

determining said lateral brainstem response states repeatedly, over said period

of time, based on a comparison between said first and second brainstem response s

ignals of each of said sound stimulus, wherein said method comprises: generating 'séid

| first train of sound pulses comprising a train of predetermined and fixed sound pulses

25 and upon repetition of said sound stimulus always identical sound pulses, and wherein
said sound pulses determining an activity of said subject’s brainstem neurons activity,

and/or generating said second train of sound pulses comprising at least one modified

sound pulse of said first train of sound pulses.



first train of sound pul ses and at | east said second consecutive trains of
nodi fi ed 25sound pul ses to said subject, not under influence of a

- psychotropi ¢ conpound or substance or food or therapy 26. The net hod
--according to claim25, further conprising: 44 generating and
sendi ng, repeatedly, said sound stimuli, over at |east a second period of

time, to said subject after adm ni str&ion of a psychotropi ¢ conpound or
“subst ance or food_or pl acebg or therapy; nopnitoring and determ njng said
subj ect's bri& nst%‘?@g% Agordipg tQ C@raewep@aﬁdém ajrpferenge siafenignab withiy a

nmeasur enent sﬁi‘ass?)hf?@ stg{‘tﬁ‘ﬁ thop Chid il e S&CQMREHI BELihREn %s bhistatBBeiNb SLig itfstt he

determ nation of said subject’'s brainstemresponse state devel'opnment bei ng
a conpari sorrahstemaesponsetsigri esradspbndingtot sand fissranof saimdtpmltesn sai d basel i ne
of said subject 27. The nmethod according to claim26, determning a short

time effect ,or 1 h%frhé{ﬁcﬁ‘&ﬁcc%idlgg g&_yhi?{ ElQ&'Br 1?%"?@%%&5:11&%%%@518@9& food

or a placebo"or therapy on sal al nstém response st at
Thesmet hod adfcasiddatagl bainstea fesﬁrﬁtsestatwmén safl smiod of @peat edl y generating and
sending of said sound stinuli to said subject at |east at a second

Tedsur eent eSS AURSEIUERALY BLIAR Prib! R8RSk huedke Bed Hyfihstom

occasi on; determning sai rai nerem r es
devel opnment rByponse signal and at least an average second brainstem response signal when said

first and sat at least second train of sound stimuli comprises of a plurality of sound

pulses.

10 21. The method according to any of claims 17 to 20, detecting said lateral
brainstem response state of a subject being a pattern profile of a lateral brainstem

response state of said subject.

22. The method according to claim 21, comparing said pattern profile to a known
profile from a database comprising a population of known profiles, and determining if.

15 - said subject being under influence of a psychotropic compound or substance or food.

23.  The method according to claim 22, determining said psychotropic compound

or substance or food quantitatively and/or qualitatively.

24.  The method according to claim 21, comparing said pattern profile to a known
- . profile from a database comprising a population of known profiles, and to determine

20 an effective therapy and/or treatment for said subject.
25.  The method according to any of claims 17 to 21; further comprising:

establishing a lateral brainstem response state baseline of said subject by repeatedly
generating and sending, over a first period of time, said sound stimuli comprising said
first train of sound pulses and at least said second consecutive trains of modified
25 sound pulses to said subject, not under influence of a psychotropic compound:or

substance or food or therapy

26.  The method ‘according to claim 25, further comprising;:



conparing said current |ateral brainstemresponse state to said baseline of

sai d subject, wherein said baseline is established at said first neasuring

»Session. 29. The nmethod according to claim?28, determ ning a | ong
~termtreatnent effect or influence of a psychotropic conpound or -substance

_or food or a placebo on said 20subject’'s brainstemresponse state. 30. The

net hod according to claim26 or 28, c ri sing establishing said baseline,

‘during said first period of time, when said subject i s not under influence
of a psychot ropi EBFARLMY Hndgnrepspfedyosald a%laldomq%'epaﬁsﬁﬁe%a&e‘mnﬂg

measur enent el 0pGinsitd sRCABcP aftbOfRnistdaliBn 3F hefsyaiBopiStmpda &f a
psychot ropi ¢ conpound or 25subStance or food or a placebo or therapy to

sai d subj ectsubst8ice oAfadmyatpacebe attistapynedi um havi ng enbodi ed t hereon a
conput er program for processing by a conputer, such as conprised in the.

device of any of Iﬁéxﬁf-owﬁgl aMl) %%teghg]?n%j?%g&;%ﬁge 1R q{ré‘ihstgﬁlai@%o%g% r§afonse

states of a subject over a perio unctiron of a ‘popul ation of
neusons evokiedelopapatiis eegbaities dmsing ameasumemattiseasion, lastieg said serpad perigar afgr am

conprising a plurality of code segnents conprisin first code segnent for
repeat edl y ﬁ’r"g‘“se ety dﬁ% nagiop hoéﬁgﬁd chéﬁ’rg’é‘ﬁtﬁﬂl LEsPARcustatey oki ng

sai d neur 0Nl S PRBH DR 4 Q&Hﬁaﬁk‘aﬁro@‘iarl:u%‘éhﬂla?é?é{rtﬂai%&t%ﬂ%&bﬁn%Qfoei tdishd a
first train of sound pulses and at |east a second consecutive train of

modi fi ed sounsdingwi s&ad subjectsecond code segnent for neasuring a first
brai nstem response signal evoked by said first train of sound pul ses and a

second brai ngt empRSHARRE SIQRAlnE KLY 6S Eenﬁﬁﬁﬁg" d @ Bnff offodi & ed
sound pul se??] a tﬂ}%rd coge%&ggmant for’ get ect1ng sall{od Pll_rfr%s'? and second
br @ionst em r dsfiaense ofa gsyehetropmt advagouml araubstaree oo isodrarspdacsbo patteeapyon and

10a fourth cogf Eegm t . for determ ning, over said period of tine, said
| ateral br ai A YRS PRHSEMLTERPUSe F31C- cach sound stimul us based on a

conpari son between said first and second brai nstemresponse signals of said
sound stinul2gs. The method according to claim 25, conducting said repeatedly generating and

sending of said sound stimuli to said subject at least at a second measurement session

subsequently after a first session, at a later occasion;

© 15 determining said subject’s brainstem response state development by
comparing said current lateral brainstem response state to said baseline of said subject,

wherein said baseline is established at said first measuring session.

29.  The method according to claim 28, determining a long term treatment effect or
influence of a psychotropic compound or substance or food or a placebo on said

20 subject’s brainstem response state.

30.  The method according to claim 26 or 28, comprising establishing said baseline,
during said first period of time, when said subject is not under influence of a
psychotropic compound or substance or food or therapy; conducting measurements
during said second period of time after administration of a psychotropic compound or

25 . substance or food or a placebo or therapy to said subject.

31. A computer-readable medium having embodied thereon a computer program
for processing by a computer, such as comprised in the device of any of claims 1 to 11,
for detecting lateral brainstem response states of a subject over a period of time as a

function of a population of neurons evoked response patterns to sound stimuli, the



32. Use of, or nethod of using, an audionetry brainstemresponse system or
of the device of any of clains 1 to 11, or systemof any of clains 12 to
«16, or the 15 nethod of any of clainms 19 to 30, for detecting an effect of
-a substance on the brain of a person based on differences in obtained
brai nstear responses states , wherein said substance is a psychoactive
compound and said effect is caused by*%aid psychoactive conpound, or
‘wherein said substance is food and said effect is caused by said food, or
wher ei n sai GOBWBSE RFREEaM CorpmsHigch Pluglily ofsade spements eemprising g fuslicade sai d
medi cal 20 ' ok f1a, L Sy e
i i st er e P SRERED ghBletil QPR Feck Jvifh FHEMLAaL SHAR! REL
subst ance, @vokihgkgidmes@hsrespdist paitans wherelmeraihdouad stmulud camgrisiag d festf ect
i s caused by said herbal conmpound, or erein.said subst e is a gas
| Pha ed by VAP S e an B ek eeendion s vy SLmouti Souis Tl n
sai d substance is a fragrance to which said person is subject to and said
effgct 25 is caussedorddycodlaiselgrhémdommesuriagd fesrpdinsemgespohey sigml egokaden
said person starts to perceive said effect, wherein said effect is
det er ni ned B&rgKelitshiag afjseand pulsespiide gcond, ragpsteap gesponse signabevaled byr  of
met hod of  ughiaGecdH Bk LLRBLIRCdREG A& r esponse system or of the device
of any of clains 1 to 11, or systemof any of clainms 12 to 16,  or the

30nmet hod of any of clainms 19 to 30,for detecting when a nedication has an
effect on a a 46 Padsewde ssgmentafor detepingpsaid dirstaandosecenth beanistene respense] s
detected by | . l.viiy of the lateral brainstem
response Stg@%ﬁ%&la@%g@%@‘ﬁ@%@ﬂ?%ﬁg&rﬁgg?%%,\ﬁgﬁd/Or wherein said use is for
detecting lateral brainstemresponse states of a subject for blind

i ddftification ofa Bughivedesesmnert foudetensrining, peartseidnpaivdl ofstinse, saitlagaral
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psychot ropi ¢ conpoun ance or
said first and second brainstem response signals of said sound stimulus.

32.  Use of, or method of using, an audiometry brainstem response system, or of
the device of any of claims 1 to 11, or system of any of claims 12 to 16, or the
15 " method of any of claims 19 to 30, for detecting an effect of a substance on the brain of
a person based on differences in obtained brainstem' responses states , wherein said
substance is a psychoactive compound and said effect is caused by said psychoactive
compound, or wherein said substance is food and said effect is caused by said food, or
wherein said substance i§ a medical drug and said effect is caused by said medical
20 drug, or wherein said substance is a chemical substance administered to said person
and said effect is caused by said chemical substance, or wherein said substance is a
herbal compoﬁnd and said effect is caused by said herbal compound, or wherein said
substance is a gas inhaled by said person and said effect is caused by said gas, or
wherein said substance is a fragrance to which said person is subject to and said effect
25 is caused by said fragrance; and comprising determining when said person starts to
perceive said effect, wherein said effecf is determined before the subject is aware of

the effect.

33. Use of, or method of using, an audiometry brainstem response system, or of
the device of any of claims 1 to 11, or system of any of claims 12 to 16, or the

30 method of any of claims 19 to 30,for detecting when a medication has an effect on a
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person, such as an ADHD medication and said effect is detected by detecting a
lowered average activity of the lateral brainstem response state for specific neurons
thereof; and/or wherein said use is for detecting lateral brainstem response states of a
subject for blind identification of a substance through brain pattern analysis; and/or
wherein said use is for monitoring neurophysiological effects of psychotropic

compounds or substance or food or therapy in real-time.



