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This application is a continuation-in-part of
application serial no. 09/494475, filed on January 31,

2000.

A portion of the disclosure of this patent
document contains material which is subject to
copyright protection. The copyright owner has no
objection to the facsimile reproduction by anyone of
the patent document or the patent disclosure, as it
appears in the Patent and Trademark Office patent file
or records, but otherwise reserves all copyright

rights whatsoever.

Cognitive function can bae impaired by physical
insults such as radiation or chemical exposure.
Measuring changes in cognitive function is thus an
important way to quantify the adverse cognitive

effects of such insults.

Intentional exposure to electro-magnetic
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as the cognitive inpairnent effects of ECT are difficult to neasure.
Simlarly, radiation therapy (as, for exanple, for a cancer patient) is
acknow edged to create nenory loss. It is, however, 10 gliffd to nmeasure
this rreﬁ%‘gﬁ}”'fz@s?s. Cther el ectromagnetic exposure, suchmgfs/ﬁ%&x}g%)ltssﬁre to

| aser |ight, or even excess exposure to sunlight, may inpair cognition.
Simlarly, accidental exposure to radiation 15 may inpair cognition. For
exanple, it has been argued that cellular tel ephones, by exposing the
user's brain__to.electt ic i ad g @3k tHEpakrceggntiveon. The
accuracy of f?élsa é’%r (ﬁggggcggﬁe e?j,:@%%%dil?t}?t tg measur e‘.NZO Ot her types of
physi cal i nt-%ﬁea/%hfme?ﬁe.orpo% heg aRy1 &R Ye B dtae-congul sive. tkerapxanpl e,

vacci nes, gen % erapy and ot her kinds of biological inplants (e.g.,
transpl ant s, St LMLeklhchipt AN St 2wk dind, aal bckhnpledged, ivxpPrBure to
toxins, nolds or chemcals in 25 the environnent (including, for exanple,
Gul f War 7 Substid seebsheeic{Rul €0 A r MABr0 Har22pEsPCTIUSHE/ 02189 syndr one
and ot her exposure to pollution or weapons chemi cal, uc{:)ear, conventi onal
or bi ol ogs cabdwevamgasEEbaubt ot awAmEL Ehdols PeBREFCEAL thuhter

conposi tions or honeopat hic preparations_or other i ngested things, my

i mpai r Cognias\n;q|g@gp;§ﬁyeb£#pa1rment effects o% EéT DQg

difficult to measure. Similarly, radiation therapy

(as, for example, for a cancer patient) is
acknowledged to create memory loss. It is, however,

10 difficult to measure this memory loss. Other
electromagnetic exposure, such as exposure to laser
light, or even excess exposure to sunlight, may impair
cognition.

Similarly, accidental exposure to radiation

15 may impair cognition. For example, it has been argued
that cellular telephones, by exposing the user’s brain
to electromagnetic radiation, can impair cognition.
The accuracy of this fear is, however, difficult to
measure.

20 Other types of physical intervention or

therapy may affect cognition. For example, vaccines,
gene therapy and other kinds of biological implants

(e.g., transplants, stem cell implants and fetal cell
implants), exposure to toxins, molds or chemicals in

25 the environment (including, for example, Gulf War

pA
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measuring such effects until now has been prohibitively difficult. There
has thus been a need for a way to neasure cognitive function nore
precisely, to quantify 10 changes in cognitive functi?ﬁT Eﬁﬂﬁhéhed pat ents
i ncl udeWPRERH | owi ng:  Steven J. Brown discl oses a nme 04> Yor ¥ di agnosi s
and treatnment of psychol ogical and enotional disorders using a

m cr opr ocessor based video gane, 15 United States Letters Patent No.

5,913, 310. Disclosed exanples include "sc?aﬁgghrenia £g§ssion,

hyper act i vi¥pATsmEhRRE, OPART ce RIS TRy R G 83T Ry, and ot her

psychol ogi cal di sqrders’ such_as__"persqnall i S,
obsessive-dﬁﬁﬂﬁﬁ?i'enﬁﬁla?gbr%ﬁﬁ%fnq%ﬁﬁfgr?g,Eéﬁgb%gégﬁgia. Joel S. Dougl as

et al. discloses.an ana . festj Y hbhcbestestrips, United States
Letters PdfﬁﬁF%ﬁSP 5’8 %?%ﬁﬁﬁgTﬁg%%ﬁieéﬁgg}?Fpscare Sifective to assay

for certai Iy h | i 25ibHt bavecnmet been used to
assay cognic§@§g3§g%ﬁ%c??gﬁé%é J%gggiﬁﬁgbgﬁee% (Rule 26) WO 01/72217

PCT/ USOlY 02189 s+@l kARALEEREy Maddiclddnthtiee disctoses Buper sonal
conputer card for collecting biological data, United States Letters
Pat ent No. paa32fihd9sudheepiterd witdilnmow Bapobeabl e conputer card used
wth an air pressure

prohibitively difficult.

There has thus been a need for a way to
measure cognitive function more precisely, to guantify

10 changes in cognitive function.

Pﬁblished patents include the following:

Steven J. Brown discloses a method for
diagnosis and treatment of psychological and emotional
disorders using a microprocessor based video game,

15 United States Letters Patent No. 5,913,310. Disclosed
examples include "schizophrenia, depression,
hyperactivity, phobias, panic attacks, anxiety,
overeating, and other psychological disorders” such as
"personality disorders, obsessive~compulsive

20 disorders, hysteria, and paranoia."

Joel S. Douglas et al. discloses an analyte
testing system with test strips, United States Letters
Patent No. 5,872,713. These test strips are effective
to assay for éertain chemical changes in a patient,

25 but have not been used to assay cognitive dysfunction

3
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transducer, see id. at claim1, or a "biological data receiver," see id.
at claim6. The biological data receiver "can be adapted to receive

bi ol ogical data froma pulse oxinetry sensor” or "fro ensor." 10
This sy¥OM#dY be effective to assay for certain phygFggFﬁgﬁg%ges in a
patient such as pulnmonary function, but it has not been used to assay
cognitive dysfunction or inpairnment. Tom Marlin discloses a systemfor
constructing 15 formulae for processing nedical data, United States
Letters Patent No. 5,715,451. The patent says that rather than providing a
prepared stati shpeatmemal ysis package, Marlin discloses a conputer
interface to construct statistical and other mathematical fornulae 20 to
ease the anal ysis ofawtigl ddkchtatadiStepirm RBAFTEFEt CAFPUEFSc] oses a
health nonitoring systemthat "tracks the staﬂ?,of % IEh of a patient
and conpiIe§aédcﬁ@@n@@%kﬁQﬁﬂnghéaP%ﬁghF%{d?%ﬁai..nﬁﬁﬁ4 3? &%mul ti parametric

Subst i 1 ut & SREERET FEFEB Cnoc0 1Yo D 15 PUSOLTBI180 By & of ogi cal dat a
col | ect i | B RO S et 7 PPt b TE S party Calar “redi cal - condi 11 on”
S ses YR L ULg, B Salesatiasatatins Yo
receiver," see id. at claim 6. The biological data
receiver "can be adapted to receive biological data
from a pulse oximetry senscor" or "from an ECG sensor."”
10 This system may be effective to &assay for certain
physical changes in a patient such as pulmonary
function, but it has not been used to assay cognitive
dysfunction or iﬁgairment.
Tom Marlin discloses a system for constructing
15 formulae for processing medical data, United States
Letters Patent No. 5,715,451. The patent says that
rather than providing a prepared statistical analysis
package, Marlin discloses a computer interface to
construct statistical and other mathematical formulae
20 to ease the analysis of clinical data.
Stephen Raymond et al. discloses a health
monitoring system that "tracks the state of health of
a patient and compiles a chronological health history

... us[ing] a multiparametric monitor which ...

25 automatically measures and records a plurality of

4
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comuni cation timng system conprising an output device that generates an
alert for the proper tine to take a first nmedicine and a second nedi ci ne.
United 10 States Letters Patent No. 5,950,632 and Unit e JiQl 6 LIt ErS
Patent N O52¥80 632. M chael Swenson et al. discloses aVittua medical
instrument for perform ng nmedical diagnostic testing, United States
Letters Patent No. 5,623,925 15 and United States Letters Patent No.
5,776,057. The instrument "includes a universal interface having a nunber
of electrical contacts and sets of electrical conduits associated with the
different stored diagnostic test protocols. * * * The systemis 20
constructed to enable the sel ected diagnostic teat protocol to be perforned
on a patientprfdiencyheal c@itespaidistgstats ah ebetéctcaltbariRiits are
connected to the universal interface contacts and to the patient." 25
Paul . Tanbur igtiegt 'al body stlwisaein dildghestata. 5¢llesuedtis R sheet (Rule
26) WO 01/ 72217 PCT/USO /02189 assay for Al zheiner's_di sease based on the
pr ot eol ysi s spefcitftheadhy| vélhtrddr sorantscailar BAAEEH! States Letters Patent
No. 5,981,208. Not disclosed in the art - nor even suggested 5 init - is
our non-invasmwéﬁiééﬁpﬁﬁéhi%ﬁxFQQﬂkéﬂﬂaoﬁYFGun&E&ﬁ?ate&%lﬁ% sure cognitive

functi on and changes in
5 StatesgLetters Patent No. 5,778,882.

William Reber et al. discloses a medical
communication timing system comprising an output
device that generates an alert for the proper time to
take a first medicine and a second medicine. United

10 States Letters Patent No. 5,950,632 and United States
Letters Patent No. 5,950,632.

Michael Swenson et al. discloses a virtual
medical instfuﬁént for performing medical diagnostic
testing, United States Letters Patent No. 5,623,925

15 and United States Letters.Patént No. 5,776,057. The

instrument "includes a universal interface having a

number of electrical contacts and sets of electrical

conduits associated with the different stored

diagnostic test protoceols. * * * The system is

20 constructed to ensble the salected dismgnostic teat
protocol to be performed on a patient after the
corresponding set of electrical conduits are connected
to the universal interface contacts and to the
patient."

25 Paul. Tamburini et al. discloses a diagnostic

5
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cognitive function over tinme. There is a need for such an invention that
is easy to admnister, rapid, |ess expensive, and accurate enough to

enabl e 10 assessnent of the cognitive inpairnment inpact ? ifde variety
of agent WO EAVi ronnents. SUMVARY W have invented a gg ﬁ%?lédr%ﬁét;hat
enables one 15 to better assess the cognitive inpairnment inpact of

various physical insults. Qur solution works at m nimal cost per

adm ni stration, conpared to a roughly 55%to 65% accuracy and

approxi mately $2,000 cost per assay for the personally adm ni stered assays
20 previously known in the art. Further, our assay shows consistent results
regardl ess of the identity or experience |level of the treating physician.
Thus, the results obtained from our test can be pool ed and conpared anong

patients 25 lQGatedotnatidd Sionts siudyskopate@nsn thid hrddernslsief o
Substitute sheet (Rule 26) WO 01/72217 PCT/USO /02189 data conparability

and accur acy g¥othbehyEo oy i dett s drn prbeedn} . udhied datatezonparabi ity
greatly inmproves the usefulness and informative ness of the test

responses. | Lett@peovestdite NeC.ClE, @@\ ,a08t he di agnosis 5 of cognitive
impairment in an individual patient. It enables clinical research done at
di fferent | ocati ons,Notant syl ogielf énehhe hawt t-h nedr evgRastiggesiefls, to be

easily conpared. It inproves the ability of research )
in it - is our non-invasive, computerized invention to

accurately measure cognitive function and changes in
cognitive function over time. There is a need for
such an invention that is easy to administer, rapid,
less expensive, and accurate enough to enable

10 assessment of the cognitive impairment impact of a

wide variety of agents or environments.

SUMMARY
We have invented a solution that enables one
15 to better assess the cognitive impairment impact of
various physical insults. Our solution works at
minimal cost per administration, compared to a roughly
55% to 65% accuracy and approximately $2,000 cost per
assay for the personally administered assays

20 previously known in the art.

Further, our assay shows consistent results

regardless of the identity or experience level of the

treating physician. Thus, the results obtained from
our test can be pcoled and compared among patients

25 located in different study locations, with a level of

6

Substitute sheet (Rule 26)



scientists to correctly evaluate the cognitive inpact 10 of a potenti al
DETAI LED DESCRI PTION Qur invention entails using a conputer to
show a patient a series of cognitive dysfunction testScrhRolf5864 Vi Ng the

neur ot oxi n.

pati ent WO 182117 esponses, and anal yzi ng

t hese responses to assess

cognitive dysfunction in the patient, whereby a concl usion regarding

whet her synptons of cognitive dysfunction probably exist or

are absent in

the patient. Saliently, in contrast to 20 the prior art, which teaches

manual , one-tine testing,

test resul
responses.

our invention enables the comparison of multiple

ts over tinme, to assess the change over tine in a patient's

The patient's degree and rate of change over tine is,

in

certain ways, significantly 25 nore informative that a static, one-tine
score. Subshitat eompreetbi(IRitlve a26) aPELOAEY 2RAl FRFGHISEVEGZER8S The term
dysfunction testing protocol"” connotes caqgni.tive_testing
protocol s ton teasarte. colist idedal GABPREALYH e R Ahd™ RSt term nenory

and pattern recognition, for exanple%,b 5 proyj iqg t@& patient or user
' ivheeth 9 e T

"cognitive
with a seri

testing %0

10

15

20

25

gbeonrseBhRSs afd AREPImE

PLOLOCO! 8 PRI §5 K00 LA 108 M dud DPtderthe 1t
enables clinical research done at different locations,
and by different health care practitioners, to be

easily compared. It improves the ability of research
scientists to correctly eﬁaluate the cognitive impact

of a potential neurotoxin.

DETAILED DESCRIPTION

our invention entails using a computer to show
a patient a series of cognitive dysfunction tests,
receiving the patient's test responses, and analyzing
these responses to assess cognitive dysfunction in the
patient, whereby a conclusion regarding whether
symptoms of cognitive dysfunction probably exist or
are absent in the patient. Saliently, in contrast to
the prior art, which teaches manual, one-time testing,
cur invention enables the comparison of multiple test
results over time, to assess the change over time in &
pétient's responses. The patient's degree and rate of
change over time is, in certain ways, significantly

more informative that & static, one~-time score.

T}
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series of tests commercially available from The Psychol ogical Corporation,
a division of Harcourt Brace Jovanovich Publishers, New York, New York.
The precise identity of the testing protocols is not 15 inportant. In our
pref err ¥@ BABYAI ment, the cognitive dysfunction testiAGTH8V#HH s are
visual or auditory. That is to say, they entail showi ng the user a series
of images or sounds and neasuring the user's ability 20 to renmenber and
respond to these. W disclose and discuss below the specific details of
sonme exanples of cognitive dysfunction testing protocol. Qur invention is
not, however, limted to these specific testing protocols disclosed bel ow
One 25 can readily make our invention using other visual 8 Substitute
sheet (Rule 26) WD 01/ 72217 PCT/USOL/ 02189 testing protocols. One can even

make versions of oui,d guenti gl Usling GLiskolies ebsEeRgOry response

protocols. For exanple, one can make our invention wusing auditory stimuli,

in place of yisualoistidahbres ddiSitBKe hesteerspabyotelsassaying blind or
visual ly-inpaired users. This nay al so be preferred as advantageous to

garner a nongeddilde Rloghutevef ride:ipatiefiess aawdiead wheuattemnd even
tactil e responsiveness to cognitive testing protocols. 10 As used herein,
the term " Vemenot'y dewop@stern recognition, for example) by
5 providing the patient or user with a series of sensory
stimuli, and measuring the user's ability to
consciously and voluntarily respond to and remember
said stimuli. To make our inventiocn, one can use any
of a wide variety of cognitive function testing
10 protocols. Examples known in the art include the
series of tests commercially available from The
Psychological Corporation, a division of Harcourt
Brace Jovanovich Publishers, New York, New York. The
precise identity of the testing protocols is not
15 important.
In our preferred embodiment, the cognitive
dysfunction testing protocols are visual or auditory.
That is to say, they entail showing the user a series
of images or sounds and measuring the user's ability
20 to remember and respond to these. We disclose and
discuss below the specific details of some examples of
cognitive dysfunction testing protocol.
Our invention is not, however, limited to

these specific testing protocols disclosed below. One

25 can readily make our invention using other visual

8
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conput er -readabl e menory on tangi ble nedia, able to store the test
protocol s, receive user responses, store a response evaluation protocol,

and pro%&?@l/ g{zd user responses according to said respRsgseg¥ssati on 15
pr ot ocol -é erate a result (or "score"). In one version of our

invention, the Menory is one single piece of.electronic hardware, able to
performall of the required functions. The Menory need not be one physical
unit, 20 however. In one preferred version, the Menory which receives the
patient's responses into Menory which is physically located in an

I nt ernet-capable wirel ess phone, while the Menory which stores the nost
up-to-date version of the cognitive dysfunction 25 testing protocol, and

the software_to performthe 9 Substitute s > .28) Q1/ 72217
PCT/ US01/ 021%@5t’grb%rﬂr ;P"&ng-r egﬁ%n%aen e%/‘g nug% oen,(vlglglssgf)ﬁgl\/é%y physical |y

 ocated i n anné@ﬁ@fo%%sqggegéhgketr:]g;gg?%?rsen%eorr resPBRs@f the advantages

of our inventionh 1§ that one can e it using an extrenely wde variety 5

of physi cal nfirgyr g hopse, aSnd h 3% )K@urPLAVEAESOAENDIY tO
perform eachlg%{@cg oelcs(r)'equi reg gn%’ti ons. As used herein, the term

"conmputing apparAtdsii torRCkudas) personsd adomrutesualcsopratessors for both
10 stand al one conputers and those connectable to an

5 This may be necessary for assaying blind or
visually-impaired users. This may also be preferred
as advantageous to garner a more full picture of the
patient's audio, visual, and even tactile
responsiveness to cognitive testing protocols.

10 As used herein, the term "Memory" denotes
computer-readable memory on tangible media, able to
store the test protocols, receive user responses,
store a response evaluation protocol, and process said
user responses according to said response evaluation

15 protocol to generate a result (or "score"). In one
version of our invention, the Memory is one single
piece of electronic hardware, able to perform all of
the required functions.

The Memory need not be one physical unit,
20 however. In one preferred version, the Memory which

receives the patient's responses into Memory which is
physically located in an Internet-capable wireless
phone, while the Memory which stores the most
up-to-date version of the cognitive dysfunction

25 testing protocol, and the software to perform the

q
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external network or software source such as the Internet. The termal so

i ncl udes any electronic hardware which can execute the neurol ogi cal
testing routine herein described. 15 Thus, for exanple, tion can
be made WQ8VR4!7a personal handhel d el ectroni c organi zerp&gﬁscdﬁ}a%ggsl t he PALM
PILOT (TM, commercially available from Pal m Conputing, Inc., Santa O ara,
California, a WNDOAN5s CE (TM (M crosoft Corporation, Rednond, 20

Washi ngton) or wirel ess application protocol standard or blue tooth
standard appliance, a wireless tel ephone wth adequate nenory, a wreless
communi cations device connectable to an external software source (such as
the Internet), or a dedicated nedical device whose 25 sole functionis to
execut e the cogni ti ve testing 10 Substitute sheet (Rule 26) WO 01/72217

PCT/ USO / 02189 toc I LNYE0L 9P &AN iavam PemBege using a
t el evi si on s&P™P ueset% §efs§f%\7les¥g% {lls %:apa | e of receiving test

reésponses fro Lhe 5 ll%%tateﬁ' aant ehevhsdOdEBibleonbmphitdevi ce, for
exanpl e. Thlg I'S one of the advantages of our invention - it is

extraordi nar gLy, £} exidlee o raRdeCanvhategss |yt pnodicedntinnadsextremel y wide
variety of hardware. Qur invention thus can be made in various versions

which ~are dupapl she ROM allke, iknexpeosavesxtatamely, Wasded¥3ri&8Y 10 by a
gi ven ki nd of user.
-5 of physical Memory configurations, as long as one
provides Memory to perform each of the required

functions.

As used herein, the term "computing apparatus”
includes personal computér microprocessors for both

10 stand alone computers and those connectable to an
external network or software source such as the
Internet. The term also includes any electronic
hardware which can execute the neurological testing
routine herein described.

15 Thus, for example, our invention can be made
using a personal handheld electronic organizer, such
as the PAIM PILOT (TM), commercially available from
Palm Computing, Inc., Santa Clara, California, a
WINDOWS CE (TM) (Microsoft Corporation, Redmond,

20 Washington) or wireless application protocol standard
or blue tooth standard appliance, a wireless telephone
with adequate memory, a wireless communications device
connectable to an external software source (such as
the Internet), or a dedicated medical device whose

25 sole function is to execute the cognitive testing

IO
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As used herein, the term"Di splay" denotes apparatus to render the testing
prot ocol perceivable by the user. In our preferred version, the display is
the visual display screen on a portable personal 15 conBEter %or PDA

devi ce) VW OBT2H wirel ess tel ephone. One can use ot her VAEUMNY8e 5| ays,
however, including television screens or projector-based systens such as
one finds for visual acuity testing at the optonetrist's. Further, where
one uses non-visual 20 testing protocols, the Display will necessarily
entail the ability to display the non-visual information. For exanple, if
one uses sound auditory testing protocols, then the Display will need to

i nclude audio speakers or the like. 25 As used herein, the term "Response

| nput " SubstitutceojtsheetOu(rRlikgeggloX\%%}{gnﬁ%@engdléSQle/iga@Q denot es

apparatus_th%fo?%e est uSer can use their responses to the test
protocol intp.{he; MDIer LRePHT L ef 8T ek MBI SisORaphbgeRgEPONSE I nput s

a keyboard or personal conputer "nouse." However, one 5 can use a stylus

for a hand- hgéce caAmtdeRd de¥pElses PESH Padsupjeat) oysti ek, and so forth,
or other types of electronic devices (e.g., wreless tel ephones, handheld

conput i ng deweXles s iionucemeteeeontispl dars)ceaandomenakpyboar Bhdevi ces as
appropriate. For exanple, one 10 can use a television infrared
renot e- cont rid and tof thieerdvehta@ksphfayous invesitdeisiroAt ¥he Response | nput

extraordinarily flexible, and can be easily produced

in an extremely wide variety of hardware. Our

invention thus can be made in various versions which

are durable, portable, inexpensive, etc..., as desired

10 by a given kind of user.

As uséd herein, the term "Display” denotes
apparatus to render the testing protocol perceivable
by the user. 1In our preferred version, the display is
the visual display screen on a portable personal

15 computer (or PDA device) or on a wireless telephone.
One can use other visual displays, however, including
television screens or projector-based systems such as
one finds for visual acuity testing at the
optometrist's. Further, where one uses non-visual

20 testing protocols, the Display will necessarily entail
the ability to display the non-visual information.

For example, if one uses sound auditory testing
protocols, then the Display will need to include audio
speakers or the like.

25 As used herein, the term "Response Input”

//
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can be anything able to communicate the user's responses to the Menory. As
used herein, the term"user response 15 analysis software"” is software
capabl e of analyzing the user's responses to the cognitive dysfunction

t est i ngWpProor22Edl , to assess whether synptons of cogni FFVESEYEIEnct i on

i kely exist or are absent in the user, based on the user's responses to
the 20 cognitive dysfunction testing protocol. The user response analysis
software i ncludes a conputer readable data structure on conputer readable,
tangible nedia to store both patient responses, and the statistical

anal ysis protocols that use the patient's 25 responses as variabl e inputs.
Such statistical 1Z Substitute sheet (Rule 26) WO 01/ 72217 PCT/ US01/ 02189
anal ysis allows the nost information to be obtained fromthese responses.

Used appropri at el t he t at it:gt;:c%eaélealslé/ I erer}’%lgxl %§§t hg Usgk to draw nore

sensitive, SOPRT BT T R 3SR FiEl oRas from the user' s responses.

Statisti cal @Qéié’?&ésfgﬁ}%@ kbt ¥h§:§% tordef Qe ibeentaenbiasey i n a single

systemwi th “cogniti unction response) gathering capability,
before the ipediate-davuertl 0BrsY6n, dineloshdrsedenauk bel #w our preferred

versi on of user 10 response analysis software. The term"CQutput"” denotes a
devi ce capabk&y®dard or personal computer "mouse." However, one
5 «can use a stylus for a hand-held computing device,
punch pads or a joystick, and so forth, or other types
of electronic devices (e.g., wireless telephones,
handheld computing devices, touch screen displays) and
non-keyboard devices as appropriate. For example, one
10 can use a television infrared remote-control unit,
where the Display is a television. The Response Input
can be anything able to communicate the user's
responses to the Memory.
As used herein, the term "user response
15 analysis software" is software capable of analyzing
the user's responses to the cognitive dysfunction
testing protocol, to assess whether symptoms of
cognitive dysfunction likely exist or are absent in
the user, based on the user's responses to the
20 cognitive dysfunction testing protocol. The user
response analysis software includes a computer
readable data structure on computer readable, tangible
media to store both patient responses, and the

statistical analysis protocols that use the patient's

25 responses as variable inputs. Such statistical

| 2
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outputting the results of the user response analysis software. In our
preferred enbodi nent, the Qutput includes two conponents: (a) a conputer
di splay 15 screen, the sane screen used as the "Display" &&E | ay the
tests toYPA¥PHtient; and (b) a comunications device f%{/@%o 1?‘i;?cate t he
user's test results fromthe user response analysis software to a Menory
for storage and later retrieval. 20 Alternatively, one may use a printer, a
nodem (including a w reless conmunication device), a disk drive, or any
ot her conbi nation of hardware appropriate for the given version of our
invention. For exanple, with a blind user, the Qutput may be an 25 audio
speaker. 13 Substitute sheet (Rule 26) WO 01/72217 PCTI US01/ 02189 The
term "conmuni cati on networ k" includes comuni cati on networks both open
(such as a maIVSilsi péloes ephemnsta irddizgatdernathr badetzinge| evi si on
network or the Internet) and closed (such 5 as an intranet or a restricted
access wide &i%eR LHESROFRSBANSOTal Uish aFBERBFRRELeAE, nBRRi oned above, our
i nvention is useful . sgecificajly to assez; t he eLfe%t on cognitive

&g °1

function of SEICIETECEd BPRLYTThEgIFRLSS 20N 18T AT UST ng acci dent al
and intentional, exRosur g, TNl S e Wies 0UGLER" B! £L0Gy s gxaessi ve
exposure to
5 responses. Statistical analysis capability had not

before been combined in a single system with

cognitive-function data (response) gathering

capability, before the immediate invention. We

disclose in detail below our preferred version of user

10 respcnse analysis software.

The term "Output" denotes a device capable of
outputting the results of the user response analysis
software. In our preferred embodiment, the Output
includes two components: (a) a computer display

15 screen, the same screen used as the "Display" to
display the tests to the patient; and (b) a
communications device to~communicate the user's test
results from the user response analysis software to a
Memory for storage and later retrieval.

20 Alternatively, one may use a printer, a modem
(including a wireless communication device), a disk
drive, or any other combination of hardware
appropriate for the given version of our invention.

For example, with a blind user, the Output may be an

25 audio speaker.

13
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radi ati on including electric shock, sunlight, burns, heat stroke or heat
exhaustion, and excess exposure to cold (frost-nip, frosthite,

hypot herm a, exposure, 15 i mrersion, chilblains, pernio, etc...) . One
advant agw @f2zar i nvention, however, is that its appl iPEAUSEHOZI® not
limted to any certain class of insult; rather, our invention can be used
to inexpensively, easily and accurately assess the inpact 20 on cognitive
dysfunction of an kind of physical insult. Thus, for exanple, our
invention can be used to quantify the anount of cognitive inpairnment due
to notion sickness, near drowning, deconpression sickness (Caisson

Di sease and gas enbolism, high-altitude 25 sickness (acute nountain

si ckness, high altitude Substitute sheet (Rule 26) WD 01/72217

PCT/ US01/ 02189 pul nonary edenm, high altitude cerebral edema, Soroche,
Puna, naroe, etc...)ThmEemdcormushcation MENEX" LRELRFFS such as

ultra-sound treatnent, el ectro-convu| sion tC;r y, radiation therapy, and
5 tissue trafSPRERtcation FFFHATSS POTRUSRET f ‘ngﬁﬁea

cognitive effects of

physi cal iHSU|tBPﬁg{iA%n%%£g %n%§n§?$%§£0}qu%g%Q%ghxang cognitive effect

of illness afd® s’ he best node we currently

et Ton FRRBSHHY AN (SNCRRLERL0, Sl ataetsceani Ui ve

5 as an intranet or a restricted access wide area
network or local area network).

As mentioned above, our invention is useful
specifically to assess the effect on cognitive
function of exposure to electromagnetic radiation,

10 including accidental and intentional exposure. This
includes nuclear medicine, excessive exposure to
radiation including electric shock, sﬁnlight, burns,
heat stroke or heat exhaustion, and excess exposure to
cold (frost-nip, frostbite, hypothermia, exposure,

15 immersion, chilblains, pernio, etc..).

One advantage of our invention, however, is
that its application is not limited to any certain
class of insult; rather, our invention can be used to
inexpensively, easily and accurately assess the impact

20 on cognitive dysfunction of any kind of physical
insult. Thus, for example, our invention can be used
to quantify the amount of cognitive impairment due to
motion sickness, near drowning, decompression sickness

(Caisson Disease and gas embolism), high-altitude

25 sickness (acute mountain sickness, high altitude

|4
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ot her physical insults, such as anbient radiation, cellular telephone

radi ation, or solar radiation. 15 Cognitive Dysfunction Testing Protocols A
version of our invention particularly effective for ev é j ognitive
effects WRY4#Z7 doing a patient assessnent at | east on? y@%@%gggthe
stinmulus (e.g., exposure to the radiation), and at 20 | east once after
exposure. This version entails having the patient take a series of
cognitive dysfunction tests before the patient has been exposed, and
receiving the patient's test responses, and analyzing these responses, to
forma "baseline" 25 performance |level for the patient, and to also - after
Substitute sheet (Rule 26) WD 01/ 72217 PCTIUSO /02189 the patient has been

exposed - to have the tient, tak i ogRilkve dysfunction
tests, and tEPlW%RﬁﬁX&éggm?’pbﬁ?én?f§§¥§§§ é%iﬁﬁﬁééé%?eana anal yze these

responses to.for g a it pg&‘égég}ig%ﬁ;.l)e"aeﬁ fomP Jheopaki-ggt, and to conpare

t hese new responses to s earlier ("baseline") responses to

then form a,conclusimuRgakdinga yhet fied- ot ereatheptpbabl e cogni tive

dysfunction exist. In anofher version of our invention, the 10 "baseline"
i's a conposidp.frd-@einviRsubhs tRbt @b Pedrdnsatidretheprpyunpbdvel y heal t hy

people. Alternatively, the patient's insult-influenced results can be
conpar ed Pottidsua taangdedtsbasel ine,” and to the
In addition to quantifying the cognitive
effects of physical insult, our invention is useful to
quantify the cognitive effect of illness and other
physical conditions.
10 The best mode we currently know of also
includes using our invention to evaluate the cognitive
dysfunction impact (or side effect) of exposure to
other physical insults, such as ambient radiation,

cellular telephone radiation, or solar radiation.

15 Cognitive Dvsfunction Testing Protocols

A version of our invention particularly
effective for evaluating cognitive effects entails
doing a patient assessment at least once before the
stimulus (e.g., exposure to the radiation), and at

20 least once after exposure. This version entails
having the patient take a series of cognitive
dysfunction tests before the patient has been exposed,
and receiving the patient's test responses, and
analyzing these responses, to form a "baseline”

25 performance level for the patient, and to alsoc - after

/5
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patient's personal results in the absence of the 15 insult. In the best
node we currently know of to practice our invention, one uses cognitive
dysfunction testing protocols such as the foll ow ng ones. Thes specific
pr ot ocowe taf’221pr ot ect ed by copyright, (c)2000 20 Head ﬁFﬁﬁ@Pmnf c. and

(c) 2000 Pannedix, Inc. Admnistration of the testing protocols is
preceded by displaying an ethical statenment on the privacy of the test
results and a legal disclaimer. The testing protocols begin only after the
user's 25 identity is verified by a test adm nistrator, or by 16
Substitute sheet (Rule 26) WD 01/72217 PCT/USO01/ 02189 the user entering a
code such as their social security nunber and a secret password. Before
comencing the testing protocols, the user is inforned that they should
not take the tests if the user has recentl q %I%ggg% nPr other drugs
capabl e of aFRecR#fRicdgsi PRFR SRTTTY.” A nln trati fhe testing

protocols is also receded b [l genekal shafesmation on
the user. ThF&Fnt ofFeti™ ﬁqcﬁég%e usef%#gfﬁyfd?cﬁécessaryato best adm ni ster

the tests and int hReptest Lesuld s gererakiiypéor mation
i ncl udes the pajf% p{ﬁets A tugnt.; }§1 - mal I§paon%l street addresses and

tel ephone nUQngé ;égpédy%sp%E'faim érﬁéwﬁﬁéﬁﬁﬁrmhnce level for
5 the patient, and to compare these new responses to the

patient's earlier ("baseline") responses to then form

a conclusion regarding whether symptoms of probable
cogrnitive dysfunction exist.

In another version of our invention, the

10 "baseline" is a composite of test results obtained by
other, presumptively healthy people. Alternatively,
the patient's insult-influenced results can be
compared both to a standard "haseline," and to the
patient's personal results in the absence of the

15 insult.

In the best mode we currently know of to
practice our invention, one uses cognitive dysfunction
testing protocols such as the following ones. These
specific protocols are protected by copyright, ©2000

20 Head Minder, Inc. and ©2000 Panmedix, Inc.

Administration of the testing protocols is
preceded by displaying an ethical statement on the
privacy of the test results and a legal disclaimer.
The testing protocols begin only after the user's

25 identity is verified by a test administrator, or by

16
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physi cian, the local hospital, and the patient's |legal 15 guardian (if
applicable), so that any of these can be contacted quickly in an
energency. In our preferred enbodinent, the apparatus has a comrunications
devi ce waeilmae W rel ess tel ephone capability or a nodeaT@iond318s |y, we
prefer to include contact information 20 for the patient's health

i nsurance provider, so that test information and results can be directly
comuni cated to the insurer without intervening manual transcription. The
patient's date of birth is, in our preferred enbodinent, entered into the
software and 25 used to determ ne which version of certain testing /7
Substitute sheet (Rule 26) WO 01/ 72217 PCTIUS01/ 02189 protocols to

adm ni ster (we prefer to provide certain testing protocols in several

di fferent verakonser eacteriver @i eodeustabl s foreix cOHailn S&GETHEBup). The
Test Date can be entered automatically by the conmputing 5 device if it has
a tiner/cl ockuhbertinwh.a ‘HG@IEGapiaéﬁF%dgen%%?Qresﬁ?lmf‘@nﬁg&?ea?edom nant hand
(right, [left, anbidextrous), and known prijor hi stg__&ﬁyéof type and date of

prior seizur E§5tERMARRGANTIS r £8EI HFST pt ObHARF PP ESAI tgaécati on cl asses,
festing pr ot 58011 G (S6KoASERaiSOF Dhpi1e &I Fo "5an "*BE"FAK| uded to allow
the pati eglt ggdsgfgo%noel %lrs%)thté(% d%%‘?t éggal;lhee oqataif%@c't?.neum | size(s).
cognitive ability.
Administration of the testing protocols is
also preceded by gathering certain general information
on the user. This information can be useful or
10 necessary to best administer the tests and interpret
the test results. This general information includes
the patient's Name, the e-mail and street addresses
and telephone numbers for the patient, the patient's
physician, the local hospital, and the patient's legal
15 guardian (if applicable), so that any of these can be
contacted quickly in an emergency. In our preferred
embodiment, the apparatus has a communications device
such as wireless telephone capability or a modem.
Similarly, we prefer to include contact information

20 for the patient's health insurance provider, so that

test information and results can be directly

communicated to the insurer without intervening manual
transcription. The patient's date of birth is, in our
preferred embodiment, entered into the software and

25 used to determine which version of certain testing

/7
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The identity and reginme for the physical 15 insult (e.g.,

el ectro-convul sive therapy, or radiation therapy) in questions can
optionally be entered. This enables one to integrate with the result

anal ysi swgsfafsmer e, a function to advi se on the suggest @dTfusoLe2e89 r egi ne
for the insult. 20 If the testing protocol is supervised by soneone other
than the patient, we prefer to include an electronic "signature" to be
entered by the test supervisor, to create a nedical record authenticating
who supervised the test. 25 W prefer that the testing protocols 18
Substitute sheet (Rule 26) WO 01/72217 PCT/USOL/ 02189 thensel ves be
arranged or ordered to put at the very beginning those tests nost

i ndi cative of the nbost severe cognitive inpairnent. This enables the

software to ra |d| trjiage atlents a W t h
cogni tive |nﬁﬁf } m%?%ﬁﬁﬁgnﬁﬁﬁﬁﬁwawe Phggeg Elca%gfﬂgzgg%%tlgi may be
required |rnn% telygfo¥%tJE§“1§()éU G? }éggtvgfgfgggﬂegg%heach and

every one of e fe i ng protocols we prefer to order the
testing prot %@sioﬁofab@ébpétf&ﬁtas a@rttfal%oagapgféw cogi tpesx function can,

if desired, take onger battery of assays, and obtain a statistically
nor e aCCUfatQm&@dcﬁﬁeﬁéS@hﬂ&ﬁﬁﬁ”éﬁﬂﬂhdﬁﬂ@aulyVByfﬂmethmputlng

5 device if it has a timer/clock function. The
patient's gender, sports played, dominant hand {(right,
left, ambidextrous), and known prior history of type
and date of prior seizures, concussions, reading
problems, special education classes, native language,

10 etc..., all can be used to adjust or interpret the
testing protocol resﬁlts. A chart of pupil sizes can
be included, to allow the patient (or someone else) to
quantify the patient's pupil size(s).

The identity and regime for the physical

15 insult (e.g., electro-convulsive therapy, or radiation
therapy) in questions can optionally be entered. This
enables one to integrate with the result analysis
software, a function to advise on the suggested future
regime for the insult.

20 If the testing protocol is supervised by
someone other than the patient, we prefer to include
an electronic "signature" to be entered by the test

supervisor, to create a medical record authenticating

who supervised the test.

25 We prefer that the testing protocols
18
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At the beginning of the testing protocols, the 15 user is shown the
keyboard | ayout, and shown whi ch keys are needed for responding.
testing protocol, Screen Instructions are displayed on the

t he usewaWwge2ifespond appropriately before the protocdl
cognitive function testing protocol

For each
| ay, and

Di %P
CTASQ1P89 20" Each

conprises a series of stinmuli shown to

the user, to which the user nust respond. While it is possible to nake
testing protocols which use words, we prefer to wuse protocols which are
based on i mages, not words. 25 This mnimzes the data bias based on | ess
than 1Cl Substitute sheet (Rule 26) WD 01/72217 PCT/USOL/ 02189 perfect
literacy, using a nonnative |anguage for the testing protocols,
| i ke. Exanples of cognitive function testing protocols include the
fol | owi ng Vi sHahsé Beds N arrpngbdcot sorderaddid MpPatt the Vef¥acki ng Part
Il Incidental Learning Part I; I nci dental Learning Part I1;
hing; RespopsgimhimsttitarsePaests; mos Rebpdizal NG &k i BRFt 11;

| nhi bition;

10

15

20

25

severe cognitive impairment. This enables the
software to rapidly triage patients and indicate, for
patients with cognitive impairment which is severe,
that medical intervention may be required immediately,
without forcing the patient to complete each and every
one of the testing protocols. Similarly, we prefer to
order the testing protocols so that patients with

take a

superior cognitive function can, if desired,
longer battery of assays, and obtain a statistically
more accurate and precise measure of cognitive
function.

At the beginning of the testing protocols, the
user is shown the keyboard layout, and shown which
keys are needed for responding. For each testing
protocol, Screen Instructions are displayed on the
Display, and the user must respond appropriately

before the protocol begins.

Each cognitive function testing protocol
comprises a series of stimuli shown to the user, to
which the user must respond. While it is possible to
make testing protocols which use words, we prefer to
use protocels which are based on images, not words.

This minimizes the data bias based on less than

4
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Menory Cabi net Learning; 15 Menory Cabi net Del ayed Recall; Scanni ng
Speed and Accuracy; Reaction Tinme; Cued Reaction Tinme; Visual Menory

Part |; 20 Nunber sequencing; Visual Menory Part 11; nber

recal | . WoHYEE brot ocol s are exanples. Qur preferred SBSg}tﬁlg?lﬁ({zg&sheet (Rul e
26) WD 01/ 72217 PCT/ USOL/ 02189 enbodi nent uses nmany di fferent specific
test protocols. This nmakes it less likely that a user wwll nenorize a

specific test protocol and the perceived "correct" responses to it. 5 W
now nore fully describe each these exanples of testing protocols. Tracking
Part 1 Testing Protocol At the beginning of this testing protocol, the

Di spl ay displays the follow ng Screen 10 Instructions: You are about to see
agrid wth 9 spaces, just like a tic-tac-toe board. A ball will appear

in one of the R.pe 3PRELsScy A JRMRNE nbahetiveéhbabatdgerfidr dhsappear. The
ball 15 will then reappear. If the ball appears in a different space, then

do not hing. tkfsttihe protocols, and the like.

Examples of cognitive function testing
protoccls include the following visual testing
5 protocels
e Tracking Part I;
¢ Tracking Part II
e Incicdental Learning Part I;
e Incidental Learning Part II;
10 + Matching;
¢ Response Direction Part I;
* Respcnse Direction Part II;
* Response Inhibiticn;
* Memcry Cabinet Learning;
15 + Memcry Cabinet Delayed Recall;
* Scanning Speed and Accuracy:
* Reaction Time;
¢ Cued Reaction Time;
e YVisuzl Memory Part I;
20 * Number sequencing;
* Visual Memory Part II; and

* Number recall.

These protocols are examples. Our preferred

20
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ball re-appears in the sane space as the imrediately. preceding tine, then
press the SPACE BAR 20 25 Press the SPACE BAR when you are ready to z.
Substitute sheet (Rule 26) WD 01/72217 PCT/ US01/ 02189 p@ggggmg The bal

i s di spI98Y2H a square for 1,500 5 nilliseconds, followed by 500
mlliseconds of all blank squares. If the ball appears in the same square
two tinmes in a row, the patient should press the space bar. The patient
inputs their responses into the Response Input, and thus into the Menory,
for further 10 processing by the patient response analysis software. W
prefer the testing protocol to present approximately thirty stimuli over
about one m nute. Tracking Part Testing Protocol At the beginning of

[
this testing protocol, 15 the Disp di_spl.ays e | owi ng Screen
| nstruct i ons:eMpOGIRFBT aBBLR I’E%P%é&%%?&rrgpgﬁgggst%% ore. This tine,

press the SPACE BAR if the. ball, appear (o] Y t pgs SPACEs s ERdilat el y
precedi ng, bquC’ttI"?(Sfo.l:Bacei:l%is ST 0 é’sess%eétlkg%l e 26) ®

memorize a specific test protocol and the perceived

"eorrect” responses to it.

5 We now more fully describe each these examples

of testing protocols.

Tracking Part I Testing Protocol

At the beginning of this testing protocol,
the Display displays the following Screen
10 Instructions:
You are about to see a grid with 9 spaces,
just like a tic-tac-toe board. A ball will
appear in one of the nine spaces. A moment
later, the ball will disappear. The ball
15 will then reappear. If the ball appears in
a different space, then do nothing. If the
ball re-appears in the same space &S the
immediately preceding time, then press the
SPACE BAR.

20

25 Press the SPACE BAR when you are ready to

2./
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WO 01/ 72217 PCTIUSO01/ 02189 before that one. The ball is displayed in the
square for 1,500 mlliseconds, followed by 500 mlliseconds of bl ank
squares. If the ball appears in the sane square as 5t L fore the
previ ou¥O0¥!7 t he user should press the space bar. V@égpggg?H§o di spl ay
about sixty stimuli over about two mnutes. The patient inputs their
responses into the Response Input, and thus into the Menory, for further
processing by the patient 10 response anal ysis software. This test may be
nodified for patients with high cognitive functioning to require a
response for the third preceding position, rather than the second or the

i medi ately preceding one. 15 Incidental Learning Part | At the beginning
of this testing protocol, the Display displays the follow ng Screen

I nstructions: Sodtegin. Will see a series of pictures 20 appear on the
screen. \Wenever you see a picture of a plant (such as—a—f+utq tree or
vegetabl e), press the space bar. If you see a|picture of anythijng el se,
then do nothjng. Try to be fast without naking m stakes. You 25 are being
timed on how fast you respond| Z3 Substitute gheet (Rule 26)

The ball is displayed in a square for 1,500

5 milliseconds, followed by 500 milliseconds of all

blank squares. If the ball appears in the same sguare

two times in a row, the patient should press the space
bar. The patient inputs their responses into the

Response Input, and thus into the Memory, for further

10 processing by the patient response analysis software.
We prefer the testing protocol to present
approximately thirty stimuli over about one minute.

Tracking Part II Testing Protocol

At the beginning of this testing protocol,
15 the Display displays the following Screen
Instructions:
You are about to see the same grid as before. This

time, press the SPACE BAR if the ball appears not in

the space immediately preceding, but the space

Substitute sheet (Rule 26)



WO 01/ 72217 PCT/US01/ 02189 Press the space bar when you are ready to
begin. The Display then displays pictures of plants, animals, and
everyday objects. Each picture is displayed for 2 5 seconds, followed by 1
seconds Y1 V12 k screen. The patient inputs their respBAYESMOAIEY t he
Response |Input, and thus into the Menory, or further processing by the
patient response analysis software. W prefer to display about forty
stimuli (about ten 10 plants, 15 aninals and 15 inani mate objects) over

about two minutes. Incidental Learning Part Il At the beginning of this
testing protocol, the D splay displays the follow ng Screen 15
I nstructions: Soon, you will see a series cff pictures. Sone are fromthe

series you saw a few mnutes ago, while sone are new. Wien you see a
picture that ydefogeoghrzeoheom a few 20 nonents ago, press the space bar.

If you see a picture that you have not seen before, _then do nothing. Try
to be fast wFpRoRall ekiFpriaveskes. thBuSTrereefdy 1M on how fast you

are. Press the, space ber WIS QY 25 856 LERMYSORRIUE wikmSUbStitute

squares. If the ball appears in the same square as

5 the time before the previous time, the user should
press the space bar. We prefer to display about sixty
stimuli over about two minutes. The patient inputs
their responses into the Response Input, and thus into
the Memory, for further processing by the patient

10 response analysis software. This test may be modified
for patients with high cognitive functioning to
require a response for the third preceding positionh
rather than the second or the immediately preceding
one.

15 Incidental Learning Part I

At the beginning of this testing protocol,
the Display displays the following Screen
Instructions:

Soon you will see a series of pictures
20 appear on the screen. Whenever you see a

picture of a plant (such as a fruit, tree or

vegetable), press the space bar. If you see

a picture of anything else, then de nothing.
Try to be fast without making mistakes. You

25 are being timed on how fast you respond.

23
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WO 01/ 72217 PCT/US01/ 02189 The Display then displays pictures of plants,
animal s and everyday objects. About twenty images fromthe |Incidental
Learning Part | are repeated. Each picture is displayed for 2.0 seconds,

f ol | onedv@y/ 220 second 5 of bl ank screen. The patient iHoUYOIOHE?
responses into the Response input, and thus into the Menory, for further
processing by the patient response analysis software. In our preferred
enbodi ment, separate 10 statistics for animate and i nani nate picture
responses are collected and conpared. We prefer about forty stinuli over
about two mnutes. We prefer to give this test after Incidental Learning
Part | and another, intervening task. 15 Matching At the beginning of this
testing protocol, the Display displays the follow ng Screen Instructions:
You are about to see, for ten second e 2 dwpagpai rs of shapes
laid out in a gri @58 g ?%ces%gﬁeghebogg?i gﬁgl.a%érheﬁshapes will then be
hi dden under small squares. Once the shapes are hidden, use your npuse to
click on any squa &9 he shape hi dden 25 beneath the square wi |l appear.

Then, use ISTh%u%s_Ltsiptlgg,etﬁé}g%is(plﬂlyg g8ktures of plants, animals,

and everyday objects. Each picture is displayed for 2

5 seconds, followed by 1 seconds of blank screen. The
patient inputs their responses into the Response

Input, and thus into the Memory, for further

processing by the patient responss analysis software.

We prefer to display about forty stimulil (about ten

10 plants, 15 animals and 15 inanimaze objects) over

about two minutes.

Incidental learning Part I71

At the beginning of this testing protocol,
the Display displays the following Screen
15 Instructions:
Soon, you will see a series cZ pictures.
Some are from the series you saw a few
minutes ago, while some are new. When you
see a picture that yocu recognize from a few
20 moments ago, press the space bar. If you
see a picture that you have not seen before,
then do nothing. Try to be fast without
making mistakes. You are being timed on how

fast you are. Press the space bar when you

25 are ready to begin.

24
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WO 01/ 72217 PCT/ US01/ 02189 your nmouse to click on the square that you

thi nk covers the matching shape. If you do not find the matchi ng shape,
then both shapes will be covered again. Repeat the 5 process until you
find al Iwohwatt ching pairs. Try to make all the mat ch®¥sTV¥P14218% ew tries
as possible. You will not be tined. Press the space bar when you are
ready to begin. 10 The user nust find ten nmatching pairs of shapes. Al
pairs are initially displayed for ten seconds, and then covered. In the
exanpl e above, the Display displays one shapes. The user nust then try to
find the location of the other. The patient inputs their 15 responses into
the Response Input, and thus into the Menory, for further processing by
the patient response analysis software. If the user is correct, both

2gan. The t £aF BLARIT A SnELFEo0YE| P e Tes ‘ar6 mmdb of until the b

again. The t mat ches are made or until the user

attenpts fort i S RAoht MBudrdy timaBespapse Bheection Part |
25 At the be@%ﬂﬁ%ﬁ%igggEﬁ; %%ggting Brotocol, Substitute sheet (Rule 26)

WO 01/ 72217 PCT{ H501{102189 ke pRrs Pk ayr6li sqpeited.heERohl BWMERYFScr een
I nstructions:
is displayed for 2.0 seconds, followed by 1.0 second
5 of blank screen. The patient inputs their responses
into the Response Input, and thus into the Memory, for
further processing by the patient response analysis
software.
In our preferred embodiment, separate
10 statistics for animate and inanimate picture responses
are collected and compared. We prefer about forty
stimuli over about two minutes. We prefer to give

this test after Incidental Learning part I and

another, intervening task.

15 Matching
At the beginning of this testing protocol,

the Display displays the following Screen

Instructions:

You are about to see, for ten seconds, ten
20 matching pairs of shapes laid out in a grid.
Study the shapes' locations. The shapes
will then be hidden under small squares.
Once the shapes are hidden, use your mouse

to click on any square. The shape hidden

25 beneath the square will appear. Then, use

pAS
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Soon, you will see nunbers appear briefly on the screen. Place your |eft

i ndex finger on 5 the 1 key and your right index finger on the 0 key. Wen
you see the nunber "1" displayed on your screen, pres on your
keyboar WO WiEA7you see the nunber "0" displayed on yoifqggﬁgg%%)press
nunber 0 on 10 your keyboard. If you see any other nunber, do nothing. Try
to be fast without making m stakes. You are being tined on how fast you
respond. Press the spacebar when you are ready to begin. 15 The D splay

t hen displays a nunmber for about 0.5 seconds, followed by 1.5 seconds of

bl ank screen. The patient inputs their responses into the Response |[nput,
and thus into the Menory, for further processing by the patient response
anal ysis software. 20 Responses can occur anytine before the next digit is
di spl ayed. W& preferr dicsseagpnglabbuen sibe RELRUP2T0¥BF about two

m nutes. Response Direction Part Il 25 At the beginnin this testing
protocol, z7 Substliink goyesst thruPeteEinInsiF#Rer2217 BEY B80L/ 02189 the

Di splay displays the follow ng Screen I.nstructionsg. .,,Soon, you will see
nunbers appear briqd |5ingnthe matching shape, Tl Botn

shapes will be covered again. Repeat the
5 process until you find all the matching

pairs. Try to make all the matches in as

few tries as possible. You will not be

timed. Press the space bar when you are

ready to begin.

10 The user must find ten matching pairs of shapes. All

pairs are initially displayed for ten seconds, and
then covered. In the example above, the Display
displays one shapes. The user must then try to find
the location of the other. The patient inputs their

15 responses into the Response Input, and thus into the
Memory, for further processing by the patient response
analysis software. If the user is correct, both
shapes in the pair stay uncovered. Otherwise, both
will be covered up again. The test continues until

20 all matches are made or until the user attempts forty

guesses. There is no time limit.

Response Direction Part I
25 At the beginning of this testing protocol,

2.6
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the screen. Place your left index finger on 5 the 1 key and your right

i ndex finger on the O key. Do the inverse of what you did on the |ast
test. That is, when you see the nunber "1" displayed on your screen, press
nunber @am/guar keyboard. When you see the 10 nunber "RETWEPYIA3Red on your
screen, press nunber 1 on your keyboard. If you see any other nunber, do
nothing. Try to be fast w thout naking m stakes. You are being tinmed on
how fast you respond. Press the 15 spacebar when you are ready to begin.
The Display then displays a nunber for about 0.5 seconds, followed by 1.5
seconds of blank screen. Responses can occur anytinme-before the next digit
is displayed. The patient inputs their responses into the 20 Response

| nput, and thus into the Mepory, for_ further _processing by the patient
response anaihesilissdmyndierlaye Href@l G epLayich§ Bbout sixty stinuli over
about two minutes. Response Inhibition 25 At the beginning of this testing
protocol , 28ITAFGHIPRE ‘'sheet (Rul e 26) WO 01/ 72217 PCTI US01/ 02189 the

Di splay di spl ays Lhe, T LLOM DY 6 SRS LBHLnB- BTk, you il see

the screen. Place your left index finger on
) the 1 key and your right index finger on the
0 key. When you see the number T
displayed on your screen, press number 1 on
your keyboard. When you see the number "O0O"
displayed bh your screen, press number 0 on

10 your keyboard. If you see any other number,

do nothing. Try to be fast without making
mistakes. You are being timed on how fast
you respond. Press the spacebar when you
are ready to begin.

15 The Display then displays a number for about 0.5
seconds, followed by 1.5 seconds of blank screen. The
patient inputs their responses into the Response
Input, and thus into the Memory, for further
processing by the patient response analysis scftware.

20 Responses can occur anytime before the next digit is
displayed. We prefer displaying about sixty stimuli

over about two minutes.

Response Direction Part JII

25 At the beginning of this testing protocol,

27
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Press the space bar every time you see a 5 picture except if it is of an
animal . Press the spacebar as fast as you can. You are being tined.
Renenber, press the space bar every tinme you see a pi t if itis
an aninﬁ“ﬂﬁﬁgﬁés the space bar when you are 10 ready ?%*@gﬁﬁﬁﬁgﬁhe Di spl ay
t hen displays pictures of objects, plants, and aninmals. Each picture is

di splayed for 2.0 seconds, followed by 1.0 seconds of blank screen. The
patient inputs their responses into the Response 15 Input, and thus into
the Menory, for further processing by the patient response anal ysis
software. We prefer to use about sixty five stinuli over about 3.3

m nutes. Menory Cabinet Learning 20 At the beginning of this testing
protocol, the Display displays the following Screen Instructions: In a

moment, you Wllys ' ! | ¥ ehj ects placed on
A4St iagl i o an oo

di fferent ave twenty seconds to 2g Substitute sheet
(Rul e 26) 4824 RCTIUSO /02189  nenori ze where each object is stored.
St udy hargg%%%%rs vuﬁ ° then close to cover the objects and you will be
asked to find thesgon, you will see numbers appear briefly on

the screen. Place your left index finger on
5 the 1 key and your right index finger on the
0 key. Do the inverse of what you did on
the last test. That is, when you see the
number "1" displayed on your SCIeen, pfess
number O on your keyboard. When you see the
10 number "O" displayed on your screen, press
number 1 on your keyboard. If you see any
other number, do nothing. Try to be fast
without making mistakes. You are being
timed on how fast you respond. Press the
15 spacebar when you are ready to begin.
The Display then displays a number for about 0.5
seconds, followed by 1.5 seconds of blank screen.
Responses can occur anytime before the next digit is
displayed. The patient inputs their responses into the
20 Response Input, and thus into the Memory, for further
processing by the patient response analysis software.
We prefer displaying about sixty stimuli over about
two minutes.

Response Inhibition

25 At the beginning of this testing protocol,

78
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one at a tinme. You can do this by either 5 (A) pressing the nunber key
(1-9) on your keyboard that is the sane as the door where you think the
obj ect is hidgen, or (B) pointing and clicking your co/pWi®i use on
t he dooP”Qwﬂ§217you think the object is 10 hidden. If you ma gagsﬂystake,
then the test will rem nd you where the object is, so that you can find
it later. You will be asked to find each object a total of four tines.
Press the space bar when you are 15 ready to begin. The user nust nenorize
the |l ocations of nine common objects. In one version, we prefer to use
toys as objects. The locations are randomy generated for each user, to
mnimze users being able to "nenorize" 20 the | ocations. The user is

queried about the, locatj.ons.one { oes T Re- @l ent inputs their

responses inFBet?ﬁfﬁﬁé?bg%ggifxgufsgaﬁ%i%éﬁipﬁ'nto the Menory, for further

processi ng bénéggkggggﬂgqt response analysis software. After one round (9
r [

queries), th S a second 10 second display, and then the process -30

Substitute sheet ﬁ@gﬂﬁy%6kowfh914733é7aFgaiﬂéilbﬁogi&ﬁureepeats. Thi s
continues until the usér has been asked for a |ocation of each object four
tinmes. |f the usefreQURREEEphBEOBEECETYrY tthiere tWoe ce&er éct | ocation is
5 picture except if it is of an animal. Press
the spacebar as fast as you can. You are
being timed. Remember, press the space bar
every time you see a picture except if it is

an animal. Press the space bar when you are

10 ready to begin.
The Display then displays pictures of objects, plants,
and animals. Each picture is displayed for 2.0
seconds, followed by 1.0 seconds of blank screen. The
patient inputs their responses into the Response

15 1Input, and thus into the Memory, for further
processing by the patient response analysis scftware.
We prefer to use about sixty five stimuli over about

3.3 minutes.

Memor abi

20 At the beginning of this testing protocol,
the Display displays the following Screen

Instructions:

In a moment, you will see a cabinet with
nine common objects placed on different

25 shelves. You will have twenty seconds to

29
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briefly shown.

if he guesses correctly, the Display 5 displays "cor

rect.”

Statistics are collected for each round. There is no tine.limt. Menory
Cabi net Del ayed Recall At the beginning of this testingxghgﬁggggg

Di spl ay ™A 46FHYs the fol l owing Screen 10 Instructions:

you saw a cabi
nonment, you w
did 15 before.
not be told if

further processi ng BgRQHEpAPEERt SPE

T ew nonent
net wwth nine objects placed on different shelves. i
|1 be asked to find those itens one at a tine, just
This time, you will not see the objects first, and

t he

S ago,

n a

i ke you
you Wil |l

you are right or wong. Press the spacebar when you are
ready to begin. There is no initial display of objects. The user nust 20
recall their locations from Menory Cabi net Learning. The patient i

their responses into the Response In ;@#%%:dﬁé?%§okggg tg@uggnory,

only one round of queries, _and no Egegﬁgéhi%%ﬁﬁqukoygg g¢Qer ect ness

response. This test Bard-  SOBEEi Fo
PCT/ USOL/ 02189 be gi ve

after anot her
begi nni ng of t

5

10

15

20

25

e 26) WO 01/ 72217

iﬂter 1Ty tas anni ng Speed and Accuracy At the
hi's tq;&érg% %rQﬁﬁgql’You can do this by either

(A) pressing the number key (1-9) on your

keyboard that is the same as the decor where

you think the object is hidden, or (B)

pointing and clicking your computer's mouse

on the door where you think the object is

hidden. If you make a mistake, then the

test will remind you where the object is, so

that you can fiﬁd it later. You will be

asked to find each object a total of four

times. Press the space bar when you are

ready to begin.
The user must memorize the locations of nine common
objects. In one version, we prefer to use toys as
objects. The locations are randomly generated for
each user, to minimize users being able to "memorize"
the locations. The user is queried about the
locations one at a time. The patient inputs their
responses into the Response Input, and thus into the
Memory, for further processing by the patient response
analysis sﬁftware. After one round (9 queries), there

is a second 10 second display, and then the process

30
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5 the Display displays the following Screen Instructions: Now, |ook at the
sanpl e shapes bel ow. The shapes are in tw groups. If both the shapes on
the left hand side of the line are 10 also on the right hand side of the
line, Wo8¥3221he space bar ONCE. If the shapes are nofCBEMVBI he right
hand side, then press the space bar TWCE. You only get one chance for
each item Renenber - press ONCE 15 for yes and TWCE for no. Wrk as fast
as you can w thout meking any m stakes. Press the space bar when you are
ready to begin. The Display then displays to the patient two groupings of
synbol s, one on the left side of the D splay and 20 one grouping on the
right side of the Display, like this: eL A? z A A 32 Substitute sheet
(Rul e 26) WO 01/72217 PCT/US01/ 02189 Each of approxinmately thirty

groupi ngs of syrdedsts apaedss conphnn el ynt Thehpatisent hiespbeen tdhoted
responses into the Response Input, and thus into the Menory, for further
processi ng by tier paticrdtivespinsach ehidositPwolttingse. W prefeiedo fix
the tine required at ninety seconds.

guesses incorrectly, then the correct location is
briefly shown. If he guesses correctly, the Display
5 displays "correct." Statistics are collected for each

round. There is no time limit.

Memory Cabinet Delaved Recall

At the beginning of this testing protocel,
the Display displays the following Screen

10 Instructions: |
A few moments ago, you saw a cabinet with
nine objects placed on different shelves.
In a moment, you will be asked to find those
items one at a time, just like you did

15 before. This time, you will not see the
objects first, and you will not be told if
you are right or wrong. Press the spacebar
when you are ready to begin.

There is no initial display of objects. The user must

20 recall their locations from Memory Cabinet Leazxning.
The patient inputs their responses into the Response
Input, and thus into the Memory, for further
processing by the patient response analysis software.
There is only one round of queries, and no feedback

25 about the correctness of a response. This test must

3/
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An alternate version of this testing protocol is to ask the patient to hit
the nunber "1" key if one target shape is present on the right side 10 of
the Display. and the nunber "2" key if both target shapes are yresent
there. Weawrioh Tinme At the beginning of this testing BFEUSEWI2I® ¢ he

Di splay displays the followi ng Screen 15 Instructions: Look at the sanple
white circle below. Each tine that you see the white circle, press the
space bar. Try and be quick w thout making m stakes. Press the space bar
when you are ready. 20 The Display then displays a series of pictures to
the patient, using a ratio of 1 "target” inmage (in this exanple, a white
circle) for every several non-target images (in this exanple, nonwhite
circles) displayed. 25 The patient inputs their responses into the 33

Substitute Sheﬁ%ﬁé&j‘%&f C??&)cfiwgéézg%zbfgd USQL/Q2589 anBegpefiseabbiput , and

thus into the urt processi ng by the patient response

anal ysi s software.. 1.0 Qur PEafervediN@rsign, in the Reaction Time testing
protocol, the visual stimulus duration is 1.5 seconds, 5 followed by

0.5-seconds of bl ankssGheen. sthed pedimatimsaawesponse can therefore occur
any time within the 1.5 second stinulus, but is not allowed
At the beginning of this testing protocol,
5 the Display displays the following Screen
Instructions:
Now, look at the sample shapes below. The
shapes are in two groups. If both the
shapes on the left hand side of the line are
10 also on the right hand side of the line,
press the space bar ONCE. 1If the shapes are
not BOTH on the right hand side, then press
the space bar TWICE. You only get one
chance for each item. Remember - press ONCE
15 for yes and TWICE for no. Work as fast as
you can without making any mistakes. Press
the space bar when you are ready to begin.
The Display then displays to the patient two groupings
of symbols, one on the left side of the Display and

20

one grouping on the right side of the Display, like

this:

EYA
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thereafter. For the personal conputer versions of our 10 inventions (in
contrast to, for exanple, the PALM PILOT (TM based versions), we prefer
using certain software operating systens nost able to accommbdate the
rapid re¥POhZ81tinme linmts of this testing protocol. PB¢EBHUIZESput er
timers operate 15 i ndependently of the m croprocessor speed. Thus, using a
266 MHz m croprocessor, or a 450 MHz one, does not affect tiner speed.
However, different operating systens have different rates of updating the
timer. Thus, on WNDOAS 3.11 (TM, WNDOAS 95 (TM and 20 W NDOAS 98 (TM
(each commercially available from Mcrosoft Corp., Rednond, Washington),
the tinmer is wupdated only 18.2 tinmes per second, resulting in a nmaxinmm
resolution of +27 mlliseconds. For many testing protocols, this will have
no significant ERGAnPAcEPPBAXIHREe}Y (A Ko FECERUPES 26) SBAYT2217

PCT/ US01/ 02189 Cued Reaction Tinme At the heginning of thjs testing
protocol, the BGPSSPAy AFRPTAVRIY he ThA POKEA tSt’:’r‘%‘g’hs &% uctions: 5 Press

B T A Tl o e e s

Memory, for further processing by the patient response

5 analysis software. We prefer to fix the time required
at ninety seconds.

An alternate version of this testing

protocol is to ask the patient to hit the number "1"
key if one target shape is present on the right side

10 of the Display. and the number "2" key if both target

shapes are present there.

Reaction Time

At the beginning of this testing protocol,
the Display displays the following Screen
15 1Instructions:
Look at the sample white circle below. Each time
that you see the white circle, press the space
bar. Try and be quick without making mistakes.

Press the space bar when you are ready.
20 The Display then displays a series of pictures to the
patient, u=ming a ratio of 1 "target" image (in thias
example, a white circle) for every several non-target

images (in this example, nonwhite circles) displayed.

25 The patient inputs their responses into the

33
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di spl ayed after any other shape, nor any other color of square. Renenber,
press the space bar 10 only when the white circles is displayed after a

bl ack square. Try and be quick w thout making m stakes. Press the space
bar whenwpan/7zmie ready to start. The Display then di spP&FASPHEI ack
square followed by 15 white circle pair, inaratio of 1:6 with total
other stimuli. The ratio of the target (white circle) with target priner
(bl ack square), to target without a target primer, is 2:1. The patient
inputs their responses into the Response Input, and thus into the 20
Menory, for further processing by the patient response anal ysis software.
This portion of the testing protocol takes 3 mnutes. Visual Menory Part |
At the beginning of this testing protocol, 25 the Display displays the
foll owi ng Screen 36 Substitute sheet (Rule 26) WO 01/ 72217 PCT/USQO /02189
Instructions: NOMesySHkMInbu$eeaBdSehiesimio pirnt Megoryapfedr Tonthee

di splay. Sonetines,” you will see a picture a second tine. Each tine you 5
see a picture foprddesHierony theepapiess tésporsgraceadysispFeisWeFR®: space
bar when you are ready to begin.

In our preferred version, in the Reaction Time testing

protocol, the visual stimulus duration is 1.5 seconds,
5 followed by 0.5 -seconds of blank screen. The
ccur any time within

patient's response can therefore o

the 1.5 second stimulus, but is not allowed

thereafter.

For the personél computer versions of our

10 inventions (in contrast to, for example, the PALM
PILOT (TM) based versions), we prefer using certain
software operating systems most able to accommodate
the rapid response time limits of this testing
protocol. Personal computer timers operate

15 independently of the microprocessor speed. Thus,
using a 266 MHz microprocessor, or a 450 MHz one, does
not affect timer speed. However, different operating
systems have different rates of updating the timer.
Thus, on WINDOWS 3.11 (TM), WINDOWS 95 (TM) and

20 WINDOWS 98 (TM) (each commercially available from
Microsoft Corp., Redmond, Washingtqn), the timer is
updated only 18.2 times per second, resulting in a
maximum resolution of +27 milliseconds. For many

testing protocols, this will have no significant

25 impact.

24
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The Display then displays a series of pictures, as for exanple: 10 0O O ti
Each of the single forty pictures is displayed for two seconds. O the
forty pictures, twenty are repeated and twenty are not, for a test tine of
two mi nuwes1/722fhe patient inputs their responses into tREV/HEHGE8e 15

I nput, and thus into the Menory, for further processing by the patient
response anal ysis software. Nunber Seauencing At the beginning of this
testing protocol, the Display displays the foll ow ng Screen 20
Instructions: Belowis a key that pairs the nunbers 1 through 9 with
synbol s. Beneath the key, you will see a aeries of synbols with enpty
boxes underneath. Fill in the correct 3co Substitute sheet (Rule 26) WD
01/ 72217 PCT/ USOLl/ 02189 nunbers for each synbol using the nuneric keypad.
| f you make a mstaF%B—Q-J—%%i—ﬁé&él}a—Lé% ng. Try and fill in as many nunbers as

you can. Press the spac ce heg Thes Ol splpppdeen, di spl ays,
for ninety seconds, %Fa?h r}i éntnﬁlg EDEEJ\C/I—é:sLl OSPIE@

the Display displays the following Screen
Instructions:

S Press the space bar only when the white circle 1is

displayed after a black square is displayed. Do

not press the space bar if the white circle is
displayed after any other shape, nor any other
color of square. Remember, press the space bar
10 only when the white circles is displayed after a
black square. Try and be quick without making
mistakes. Press the space bar when you are ready
to start.
The Display then displays the black square followed by
15 white circle pair, in a ratio of 1:6 with total other
stimuli. The ratio of the target (white circle) with
target primer (black square), to target without a
target priﬁer, is 2:1. The patient inputs their

responses into the Response Input, and thus into the

20 Memory, for further processing by the patient response
analysis software. This portion of the testing
protocol takes 3 minutes.

Visual Memorvy Part I

At the beginning of this testing protocol,

25 the Display displays the following Screen

35
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123456 10 TESTP N << 0 $ 0 15 The patient inputs their responses
into the Response Input, and thus into the Menory, for further processing
by the patient response analysis software. 1In our preferred enbodi nent, we
use ani waloigedthouettes rather than typographic synbol SCTRSPV/ RS,

nunbers, 20 and any other visual indicia are all acceptable. Visual Menory
Part 1l At the beginning of this testing protocol, the D splay displays
the followi ng Screen 37 Substitute sheet (Rule 26) WD 01/72217

PCT/ US01/ 02189 Instructions: Just a few noments ago, you saw a |list of

pi ctures. Sone you saw once, others twice. Press the space bar when you
see a picture 5 that you recognize frombefore. It can be one that you
just saw once, or one that you saw tw ce. Press the space bar when you are
ready to begin. ITseriksigngy t hen di spl ays a series of pictures, one 10
every two seconds. Al the forty pictures fromthe

Now, you will see a series of pictures
appear on the display. Sometimes, you will
see a picture a second time. Each time you

5 see a picture for the second time, press the
space bar. Press the space bar when you are
ready to begin.

The Display then displays a series of pictures, as for

example:

10 S Qe T o= o0x

Each of the single forty pictures is displayed for two
seconds. Of the forty pictures, twenty are repeated
and twenty are not, for a test time of two minutes.
The patient inputs their responses into the Response
15 Input, and thus into the Memory, for further
processing by the patient response analysis software.

Number Seguencing

At the beginning of this testing protocel,
the Display displays the following Screen
20 Instructions:
Below is a key that pairs the numbers 1
through 9 with symbols. Beneath the key,
you will see a series of symbols with empty

boxes underneath. Fill in the correct

Bk
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Vi sual Menory Part Il testing protocol are displayed, in addition to
twenty new pictures, over a two mnute total tinme. The patient inputs
their responses into the Response Input, and thus into the Menory, for 15
further wiyAeessi Nng by the patient response anal ysis secmsoso21dunber
Recall At the beginning of this testing protocol, the D splay displays the
follow ng Screen 20 Instructions: Now, you will see a series of nunbers
appear on the display, followed by a display screen wth sonme bl anks on
it. Using the nunber keys, enter the numbers in the blanks in 25 exactly
the sane order as you see them You W Substitute sheet (Rule 26) WO

01/ 72217 PCT/US01/ 02189 can use the backspace key to change your answer if
you think you have made a mistake. Press the space bar when you are ready
to begin. 5 The Di sphiserd hor displ asysbalsesirg Uie iHdisidfual  nuneral s,
one nuneral at a tinme, like this: 5 3 Each group of nunerals is displayed

for 750 nillisecondeypdthe fif stougmadss adrspraked THHsideRf 10 only two

nuneral s. Latter groups consist of |aonger
going. Try and fill in as many numbers as

you can. Press the space bar once to begin.
5 The Display then displays, for ninety seconds, a

screen like this:

KEY
B 7.} )=} % % «
1 2 3 4 5 6
10
TEST
@ % 7.} « B %
B z % * % &

15 The patient inputs their responses into the Response
Input, and thus into the Memory, for further
processing by the patient response analysis software.
In our preferred embodiment, we use animal silhouettes
rather than typographic symbols, but words, numbers,

20 and any other visual indicia are all acceptable.

visual Memory Part II

At the beginning of this testing protocol,

the Display displays the following Screen

37
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and | onger groups of nunerals: 7 4 8 2 9 The patient inputs their responses
into the Response Input, and thus into the Menory, for further 15
processing by the patient response analysis software. The testing protocol
cont i nuego o2kl t he patient nakes two consecutive err orGI/gSIINIE sane | evel
of difficulty (i.e., tw consecutive errors with nuneral groups having the
sane quantity of nunerals in them). Wien 20 the patient nmakes these two
consecutive errors, the testing protocol stops. Number sequencing At the
begi nning of this testing protocol, the Display displays the follow ng
Screen 39 Substitute sheet (Rule 26) WO 01/72217 PCT/ USO /02189
I nstructions: Now, you will see a group of nunerals appear on the display,
foll owed by a display screen wth sone blanks on it. Using the nuneric 5
keypad, enter the nunbers in the blanks in ASCENDI NG order. That is, order
them from | owektstrmciiighest. You can use the backspace key to change your
answer if you think you have nmade a m stake. Press {he_ 10_space bar when
you are ready to begiust Zhéed mphents R divEP &FY 3 éﬁﬁﬁp" Hf nunbers, Iike
this:

pictures. Some you saw once, others twice.

Press the space bar when you see a picture
5 that you recognize from before. It can be
one that you just saw once, Or one that you

saw twice. Press the space bar when you are

ready to begin.

The Display then displays a series of pictures, one

10 every two seconds. All the forty pictures from the
Visual Memory Part II testing protocol are displayed,
in addition to twenty new pictures, over a two minute
total time. The patient inputs their responses into
the Response Input, and thus into the Memory, for

15 further processing by the patient response analysis

software.

Number Recall

At the beginning of this testing protocol,
the Display displays the following Screen
20 Instructions:
Now, you will see a series of numbers appear
on the display, followed by a display screen

with some blanks on it. Using the number

keys, enter the numbers in the blanks in

25 exactly the same order as you see them. You

Substitute sheet (Rule 26)



5 3 4 The patient inputs their response (the correct 15 response woul d be
"3 45" in the imedi ate exanple) into the Menory. Each group of nunbers
is presented for two seconds. The first groups displayed consist 20 of
only thrvagomapr al s. Latter groups consist of |onger ar@f/AUMM@HBY gr oups of
nunerals: 2 8 3 1 9 The patient inputs their responses into the Response

+0 Substitute sheet (Rule 26) WO 01/ 72217 PCT/USOL/ 02189 |Input, and thus
into the Menory, for further processing by the patient response analysis
software. The testing protocol is discontinued when the patient makes two
consecutive errors on the same level of 5 difficulty (i.e., with two
_consecutive nunber groups having the sanme quantity of nunbers in them.
This test portion takes approxinmately three mnutes. Summary On

conpl etion of the teasr ngeprbeobatksyace By Heo FAENERt YPYTi nforned that the
testing is conplete. Either after conpletion of all protocols, or during
the test process, tlRngwer éft veurtbiphsPHAtAYS $aG€eqd A8 95F1 abl e i nput s

in the patient response analysis software. 15 Patient .Response Anal ysis
Softmarg pPress theyspace barvg%en you are read? £8 y

begin.
5 The Display then displays a series of individual

numerals, one numeral at a time, like this:

Each group of numerals is displayed for 750
milliseconds. The first groups displayed consist of
10 only two numerals. Latter groups consist of longer

and lbnger groups of numerals:

7 4 8 2 9

The patient inputs their responses into the Response
Input, and thus into the Memory, for further

15 processing by the patient response analysis software.
The testing protocol continues until the patient makes
two consecutive errors on the same level of difficulty
(i.e., two consecutive errors with numeral groups
having the same quantity of numerals in them). When

20 the patient makes these two consecutive errors, the
testing protocol stops. Number sequencing

At the beginning of this testing protocol,

the Display displays the following Screen

37
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The user's results for the cognitive dysfunction testing protocols are
then anal yzed statistically, to obtain the nost information from 20 them
In our invention, the statistical analysis capability is inﬁe rated into
the sysWeBL7a7s is done by incorporating directly i nfGTOHPVEE em
pati ent response analysis software. The patient response analysis software
uses as variable inputs the 25 testing protocol results discussed above.
The patient y/ Substitute sheet (Rule 26) WO 01/ 72217 PCT/ US01/ 02189
response anal ysis software then statistically analyzes these responses and
cal cul ates certain values for each specific testing protocol, the val ues
for certain protocols conbined, and the values for all the 5 protocols
conbi ned. W discuss each in turn. .In our preferred version, we use the
followi ng statistical analysis protocols. This conpilation of these
statistical pratreeoistiensprotected by copyright, (c)2000 PanMedi x, Inc. 10
I ndi vi dual Testing Protocols For each separate co nit&%e qxgnynction
testing protocol, tNewpavpentikesimse FeaPySitsP EoftwarF Tatcul ates: t =
Average Response Tine 15y = correct responses g,: Frrors égncnﬁssion
(misses or errors) on the display, followed by a dispiay Scx

with some blanks on it. Using the numeric

5 keypad, enter the numbers in the blanks in

ASCENDING order. That is, order them from

lowest to highest. You can use the

backspace key to change your answer if you

think you have made a mistake. Press the

10 space bar when ycu are ready to begin.
The Display then displays a group of numbers, like

this:

5 3 4

The patient inputs their response (the correct

15 response would be "3 4 5" in the immediate example)

into the Memory. Each group of numbers is presented

for two seconds. The first groups displayed consist

20 of only three numerals. Latter groups consist of

longer and longer groups of numerals:

2 8 3 1 9

The patient inputs their responses into the Response
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C = Errors of Conm ssion (false positives, if applicable) 20 Fromthese,
the following ratios can be derived: Proficiency Index = (0 + C / t
Discrimnability = 100 x [1 - (0 + C/ Nunmber of Stinuli)] Substitute
sheet (RwW@/28)y WO 01/ 72217 PCT/ US01/ 02189 Note that iRECTHRFO1/P2I8Y erred
enbodi nent, neither Proficiency Index nor Discrimnability are used.
Response Bias = (C- 0) / (C+ 0); if no errors then = 0. 5 Response
Variability = mean standard deviation of response tinmes. Response
Variability is calculated for the continuous perfornmance test protocol (s)
(e.g., the "Go No-Go Test" above) only. 10 O Level =y - C- O Retention
I ndex = 100 x Delayed Recall / Imrediate Recall. Retention Index is
calculated for the nenory tests only. 15 Test - Retest Correlation If
basel i ne data i$npwi |aisl ghisi thép f—%@nM%mO@ért it 7868 %or specifically
froma prior test adnministered to that patient), t .t h Lept
response anal ysPECSHTTiRG @YcéﬁeaPéfilEﬁFcE‘F%‘foéfs (‘)-’lrnaq‘g’gls Sohelathl

The testing protocol is discontinued when the patient
makes two consecutive errors on the same level of
5 difficulty (i.e., with two consecutive number groups
having the same quantity of numbers in them). This
test portion takes approximately three minutes.
Summar
on completion of the testing protocol(s),
10 the patient is informed that the testing is complete.
Either after ccmpletion of all protocols, or during
the test process, the patient's response data is used
as variable inputs in the patient response analysis
software.

15

Patient Response Analysis Software

The user's results for the cognitive
dysfunction testing protocols are then analyzed
statistically, to obtain the most information from

20 them. In our invention, the statistical analysis
capability is integrated into the system. This is
done by incorporating directly into our system,
patient response analysis software. The patient
response analysis software uses as variable inputs the

25 testing protocol results discussed above. The patient

oy

Substitute sheet (Rule 26)



20 each of the above values, the correlation between a given baseline test
value ("a") and the value obtained in a subsequent test ("b"). W denote
this correlation here as "r(ab)." r(ab) = S(ab) / sqrt [S(aa) x S (bb) I
4- 3 Subgdishe sheet (Rule 26) WO 01/ 72217 PCT/ USOL/ 02e8Bus@/02188i gma =
standard deviation Mu = nean S (aa) = SUM[ (a - nean (a) 21 S (bb) = SUM
[(b - nean (b)) " 21 5 S(ab) = SUM[abs [ (a - nean (a)) x (b - nmean (b)) ]
] Selectively Conbined Testing Protocol Analvsis |In addition to anal yzing
data for each testing protocol separately, the patient response 10

anal ysis software conbines the results of certain testing protocols for
certain anal yses. Ceneral Attention = total correct responses for Nunber
sequenci ng and Nunber recall protocols. Attention Consistency = the

wei ght ed nunber of 15 digits in Nunber sequencing and l\lggger rlecal | .
Attention AccurzesponseDeselyainath itare GlhenR§§6gﬁ§El%f> ghalyzes
Discrimnability for Response Cueing %pd InhibitLon% 4ué§ At 0N

Ef fici ency = (HSSecit&FOPFBF F%%pﬁﬁﬁﬁ? %ﬁ@ssﬁgéaainPr% Ici ency tor Response

in n I nhi bi tiaon 2. ;
Cueing and sg%éifgc)tésting protocol, the values for certailn

protocols combined, and the values for all the
5 protocols combined. We discuss each in turn.
In our preferred version, we use the
following statistical analysis protocols. This
compilation of these statistical protocols is
protected by copyright, ©2000 PanMedix, Inc.

10 Individual Testing Protocols

For each separate cognitive dysfunction
testing protocol, the patient response analysis

software calculates:

t = Average Response Time
15 y = correct responses
O = Errors of Omission (misses or errors)
C = Errors of Commission (false positives, 1if
applicable)

20

From these, the following ratios can be derived:

Proficiency Index = (0 + C) / t

Discriminability = 100 x [1 - (O + C / Number of

Stimuli)]
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Processing Steed Accuracy = (Q Level for Synbol Scanning + Q Level for
Nunmber sequencing) / 2. Processing Speed Efficiency = (Proficiency for
Substitute sheet (Rule 26) WD 01/72217 PCT/USO /02189 Synbol Scanning +
Profi ci swey//2mr Nunber sequencing) / 2. Menory Accur acRCEUSN/0318? Vi sual
Menory Part | +y for Visual Menory Part 1) / 2. 5 Menory Efficiency =
(Proficiency for Visual Menory Part | + Proficiency for Visual Menory

Part 11) / 2. Reaction Time Index = average reaction tine for Response
Speed + average reaction tine for 10 Response Cueing and I nhibition.
Processi ng Speed I ndex = average reaction tinme for Synbol Scanning +
average reaction tinme for Nunber sequencing. Conplex Reaction Tine =
average reaction tinme for 15 Visual Menory Part Il + average reaction tine
for Response Cuein d . L.nhi,bi 1] almriaieg Testheg Protocol Val ues
For all cogni t%oet%l%s%r}néh g%ptéeg?ﬁégﬁ otocols conbined, the patient
response anal ysjs, sof taahe 128 ¢ah&H | i a5 imiQuaridl It ySeedus&deral | Accuracy
Overall Proficiency - Ovérall Speed / Overall

Response Bias = (C - o) / (C + 0); if no errors
then = 0.
5 Response Variability = mean standard deviation of
response times.
Response Variability is calculated for the continuous
performance test protocol(s) (e.g., the "Go Ne-Go
Test" above) only.
10 QO Level =y ~-C-20

Retention Index = 100 x Delayed Recall /

Immediate Recall.
Retention Index is calculated for the memory tests
only.

15 Test - Retest Correlation

If baseline data is available (either from a

patient pool, or specifically from a prior test

administered to that patient), then the patient

response analysis softwére can also calculate, for
20 each of the above values, the correlation between a

given baseline test value ("a") and the value obtained
in a subsequent test ("b"). We denote this

correlation here as "r(ab)."

r(ab) = S(ab) / sqrt [S(aa) X S(bb)]
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Accuracy 45 substitute sheet (Rule 26) WO 01/72217 PCT/ USOL/ 02189

preferred enbodi nent, the speed, accuracy and efficiency result
the domain level; that is to say, if one cognitive

ing protocol at baseline is outside t FETAGONISS range,
still generate a statistically neaningful score. If this
is not done, then if a patient does not understand the instructions, or
has attention deficit disorder, or is disturbed by a telephone
then that patient's 10 erroneous results will create
which can distort the general score. Reliable Chance

are generated at
dysf uncwicon/7211est
the software can

during the test,
systematic error
| ndex The pati ent

change index." The reliable

response anal ysis software then calculates a "
15 change i ndex descri bes the change fromthe

I n our
i ndi ces

cal |

reliable

basel i ne val ue, which change is statistically reliable. There are many

ways known in the ard -=ofSismat Fssiescesd
prefer to calculate the reliable change index (or

&V i reliabl e changes. W
RCI") as follows: 20

RCI = X (b) - X (a) Muss (mdan X(a) = the baseline value X(b) = the
i medi ate value s(d) = the standard difference for the sub test
cal cul ation, as cal cy|aed ppve.(a - mean (a)) "~ 2]

S (bb) SUM [(b - mean (b)) "~ 2]

S (ab)

Selectivelyv Combined Testing Protocol Analysis

In addition to analyzing data for each

testing protocol separately, the patient response

10 analysis software combines the results of certain

testing protocols for certain analyses.

15

20

General Attention = total correct responses for

Number sequencing and Number recall protocols.

Attention Consistencv = the weighted number of

digits in Number sequencing and Number recall.

Attention Accuracy = (Discriminability for

Response Speed + Discriminability for Response

Cueing and Inhibition) / 2.

SUM fabs[(a - mean({a)) X (b - mean (b))1]

Attention Efficiency = (Proficiency for Response

Speed + Proficiency for Response Cueing and

Inhibition) / 2.

Processinag Speed Accuracy = (Q Level for Symbol

Scanning + Q Level for Number sequencing) / 2.

Processing Speed Efficiencv = (Proficiency for

4
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25 p = the probability of error 46 Substitute sheet (Rule 26) WD 01/72217
PCT/ US01/ 02189 Regardl ess of the specific statistical nethod used to
calculate the RCl, the RClI threshold values should, optinmlly, be set

consi dernwoggereral |y accepted statistical principles.PQesaigeisgd and
other tests 5 are possible. In our preferred version, the positive and
negati ve RCl threshold values are derived from accented nedi cal neurol ogy
standards. Exanples are given in Hi nton-Bayre, A D., "Concussion in
Contact Sports: Reliable Change Indices of Inpairnment and 10 Recovery,"”
Journal of dinical and Experinental Neuropsychol ogy, v.21, pp.70-86
(1999). O her values nmay, however, be used. For a one tailed test, we
prefer to use a negative RCl threshold value of -1.65, with p < 0.05. 15
W simlarly prefer to use_a positive . Ve 0f -1.04 with p <
0.15. Using these aﬁﬁﬁﬁF@,séa e5f ?egg%%léfgﬁéggk%bl < inef?65, i ndi cat es
synptons of cognitive d %Egg tDOQ likely exist in the patient. By
contrast, an RCl > -LEYFWai ateS ‘synptoms of 20 cognitive dysfunction
likely do not exist in the. patient._ her .ty £shol eS ray, +of, course,
be used. If an RCIM%%%%¥4%§4¥¥¥%&§i§% ?%g'ﬁggatiygnM%gr thresholg range,

or If there is at |§§§¥ ﬁyy%al Memory Part II) / 2.

5 Memory Efficiency = (Proficiency for Visual

Memory Part I + Proficiency for Visual Memory

Part II) / 2.

Reaction Time Index = average reaction time for

Response Speed + average reaction time for

10 Response Cueing and Inhibition.
Processing Speed Index = average reaction time
for Symbol Scanning + average reaction time for

Number sequencing.

Complex Reaction Time = average reaction time for

15 Visual Memory Part II + average reaction time for
Response Cueing and Inhibition.

Total Combined Testing Protocol Values

For all cognitive dysfunction testing protocols
combined, the patient response analysis software
20 calculates:

Overall Speed

Overall AccuracvVv

Overall Proficiency = Overall Speed / Overall

Accuracy
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25 active cognitive dysfunction synptomin the q7 Substitute sheet (Rule
26) WO 01/72217 PCT/USOL/ 02189 pre-testing protocol user survey, then the
user response analysis software indicates that synptonms of cognitive

dysf uncwoew7izikel y exist in the user. Conversely, if ECI/URYONE ues are
within the positive 5 RCl threshold ranges and if there is no active trauma
synptom then the user response analysis software indicates that synptons
of cognitive dysfunction likely do not exist in the user. If at |east one
RCI value falls inside the negative RCl threshold range 10 but outside the
positive RClI threshold range, and if there is no active trauma synptom
then the user response analysis software indicates that synptons of
cognitive dysfunction may exist in the user. For certain applications

(clinical trials, 15 for exanple),. .patien can tabli "Rasel i ne”
score and use tIM SUBaBEFFRAETED Aty %i?e?pegébr%éséé%n@such a use, RC

scores which fall tqo far outside, .the [ (3e pref@Imdigss than
two standard GSFRE&EEFBAY F?%‘ME? HE HSan ggﬁggrgg%ggtggg, as 20 cg;;r%i tive

i npai rment, even_sever t >t atd $hieCabbyikovwerdas smnreioshi ch is
al ready quite eé’v%&’Tﬁﬁ%Fn?% %?esfa@f to not have such users (nor their

physi cians) rely,QaLhesers6o1 st damuihagelisneutstdeesheowahdle due to a
nunber of factors 1ncluding a - o
5 range, the software can still generate a statistically
meaningful score. If this is not done, then if a
patient does not understand the instructions, or has
attention deficit disorder, or 1is disturbed by a
telephone call during the test, then that patient's
10 erroneous results will create systematic error which

can distort the general score.

Reliable Change Index

The patient response analysis software then
calculates a "reliable change index.ﬁ The reliable
15 change index describes the change from the baseline
value, which change is statistically reliable. There
are many ways known in the art of statistics to

calculate reliable changes. We prefer to calculate

the reliable change index (or "RCI") as follows:

20 RCI = X(b) - X(a) / s(d)
X (a) = the baseline value
X (pb) = the immediate value

s(d) = the standard difference for the sub test

calculation, as calculated above.

25 p = the probability of error
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25 history of |earning problens, distraction and g-8 Substitute sheet (Rule
26) WO 01/72217 PCT/US01/02189 confusion over the instructions, and a
conscious attenpt to fake a | owered score, in order to manipulate future
resul t swoS1/RMMARY Al t hough the present invention hasPEEMSOVEEScri bed in
considerable detail with reference to certain preferred versions, other
versions are possible. Therefore, the spirit and scope of the 10 appended
clainms should not be limted to only the description of our preferred
versions contained in the foregoing discussion. The features disclosed in
this specification, and the acconpanying clains and abstract, my be

repl aced by alternative features 15 serving the sane equivalent or simlar

pur pose, unless expressly stated otherw se.. Thus,, u psessly stated
ot her wi se, eacmeQE%ﬁlﬁ$§(ﬁfsGPGSéHeF%fiﬁmftiﬁéﬁﬁﬂ%?%Jﬁ%§%§§ gégeneric seri es

of equivalent or  simlar featur 'W§$ {g&ﬂ 4Gl ahBB1@ppended, the
word "a" incl uerRscuide Shfglfar gée $A§%H% e ﬁ?ural. The phrase "in
communi cat i on i {1 ent abl.S ot gLt ect; £orwA AaTloB ccapdeand rect
conmuni cat i on FTH r nore internediary pieces (e.g., mcroprocessors,
cables, 25 etgtatigtical principles. One tailed and other tests

5 are possible. In our preferred version, the positive

and negative RCI threshold values are derived from

accepted medical neurology standards. Examples are

given in Hinton-Bayre, A.D., "Concussion in Contact
Sports: Reliable Change Indices of Impairment and

10 Recovery," Journal of Clinical and Experimental

Other values

Neuropsvchology, v.21, pp.70-86 (1999).
may, however, be used.

For a one tailed test, we prefer to use a
negative RCI threshold value of -1.65, with p < 0.05.

15 We similarly prefer to use a positive RCI threshold

(v

value of -1.04 with p < 0.15. Using these amounts,
test result with an RCI < -1.65, indicates symptoms of

cognitive dysfunction likely exist in the patient. By

contrast, an RCI > -1.04 indicates symptoms of

20 cognitive dysfunction likelv do not exist in the

patient. Other threshold values may, of course, be

used.

If an RCI value falls outside its negative
RCI threéhold range, or if there is at least one

25 active cognitive dysfunction symptom in the

L7
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Substitute sheet (Rule 26) WD 01/72217 PCTIUSO1/02189 CLAIMS i claiml. A
nmet hod for using conputer readable, tangible Menory to evaluate the
cognitive performance of a 5 person, said nmethod conprising: a. providing
Test i ngwiame3i7on conput er readabl e, tangi bl e nedi a, §5F6%WE§??£9 Menor y
storing cognitive dysfunction testing protocols, b. providi ng Response
Menory on conputer readable, 10 tangible nedia, said Response Menory able
to receive and store user responses to said neurological pathology
testing protocols, and c. providing Statistical Menory on conputer

readabl e, tangible nmedia, said Statistical Menory 15 storing user response
anal ysis software. 2. The nethod of claim 1. said Response Menory
conprising a "baseline” which is not the results of said user, whereby

sai d user respose 80al i s QiddBnR hasLr8yronhan etitd Juddre cogni ti ve
function testing protoco results for said user to (ii) said baseline
result. 3. TheJmbhed gfarisismskrtsairt Responses VERDE yS EBHTTSITg sai d
user's cognitive pathology testing protocol results taken on 25 at | east
two different tdggmsriegddgg¥unction likely exist in the user.

Conversely, if all RCI values are within the positive
5 RCI threshold ranges and if there is no active trauma

symptom, then the user response analysis software

indicates that symptoms cf cognitive dysfunction

likely do not exist in the user. If at least one RCI

value falls inside the negative RCI threshold range
10 but outside the positive RCI threshold range, and if
there is no active trauma symptom, then the user
response analysis software indicates that symptoms of
cognitive dysfunction may exist in the user.
For certain applications (clinical trials,
15 for example), patients can establish a "baseline”
score and use this baseline to compare to later
scores. In such a use, RCI scores which fall too far
outside the normal range (we prefer less than two
standard deviations from the mean) are rejected, as
20 cognitive impairment, even severe, may not
statistically lower a sSCore which is already quite
low. Thus, we prefer to not have such users (nor
their physicians) rely con these scores. Low baseline

scores could be due to a number of factors including a

25 history of learning problems, distraction and
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Substitute sheet (Rule 26) WD 01/72217 PCTIUSO1/ 02189 wherein said user
response anal ysis software can conpare said results. 4. The nethod of
claim3: wherein said data structure conprises responses 5 for said user

t aken omwadi/kzast two di fferent tines,

software can thereby conpare for said user, responses of said user
plurality of times. 5. The nmethod of claim4: 10 wherein said user
anal ysis software calculates a reliable change index. 6. The nethod of

claim5: wherein said Menory is conmunicable to a
15 whereby said user's cognitive dysfunction testing protocol
communi cation network. 7. The nethod of

20 essentially of the

may be conmuni cated over said
claim6: wherein said comruni cati on network consi sts

wher eby sai d ud&TYRYBYASe anal ysi s

at a
response

conmuni cati ons devi ce,
responses

Internet. 8. Theonfushod oYX &ieniAS VETAPRSsaf e cOrMmT T2 on net wor k

consi sts

essenti al |

claimb5: 25 us@@tﬁﬁpéuéﬁtf4§et%uQQﬁiﬁﬁqjs§8anpéFr%%&ﬁr

manipulate future results.

5 SUMMARY
Although the pfesent invention has been

described in considerable detail with reference to
certain preferred versions, other versions are
possible. Therefore, the spirit and scope of the

10 appended claims should not be limited to only the
description of our preferred versions contained in the
foregoing discussion. The features disclosed in this
specification, and the accompanying claims and
abstract, may be replaced by alternative features

15 serving the same equivalent or similar purpose, unless
expressly stated otherwise. Thus, unless expressly
stated otherwise, each feature disclosed is one

example only of a generic series of eguivalent or

similar features.
20 As used in the claims appended, the word "a" includes

the singular as well as the plural. The phrase "in

communication with" entails both direct communication
and indirect communication via one or more

cables,

intermediary pieces (e.g., micCIOCPIoCessors,

25 etc...).

d4
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Substitute sheet (Rule 26) WO 01/ 72217 PCT/US01/ 02189 associated with
notion sickness. 10. The nethod of claimb5: used to quantify the cognitive
i mpai rment associated with an insult selected fromthe group 5 consisting
of near woownizrg, deconpression sickness (e.Q, CaissoRCTHUSHEAIB? gas
enbolism and high-altitude sickness (e.a., acute nountain sickness, high
altitude pul nonary edema, high altitude cerebral edema, Soroche, Puna,
maroe). 10 11. The method of claim5: used to quantify the cognitive

i mpai rment associated with non-drug nedical intervention. 12. The met hod

of claim 11: wherein said non-drug nmedical intervention

15 conpri ses

ultra-sound treatnent. 13. The nethod of claim 11l: wherein said non-drug
medi cal intervention conprises electro-convulsion therapy. 14. The net hod
of claim 11: 20 wherein said non-drug rpgdirgal intervention conprises

radi ati on therapy. 15. The nethod of clarm I1l: wherein said non-drug

nmedi cal intervegt&ggimcpnprises tissue transplant. 25 16. The net hod of

claim 15: Sa

1. A method for using computer readable, tangible

Memory to evaluate the cognitive performance of 2

5 person, said method comprising:

a. providing Testing Memory on computer readable,

tangible media, said Testing Memory storing

cognitive dysfunction testing protocols,

b. providing Response Memory on computer readable,

10 tangible media, said Response Memory able to

receive and store user responses to said

neurological pathology testing protocols, and

c. providing Statistical Memory on computer

readable, tangible media, said Statistical Memory

15 storing user response analysis software.

2. The method of claim 1:

P ] "
said Response Memory comprising a "baseline

which is not the results of said user,

whereby said user response analysis software can

20 compare (i) the cognitive function testing protocol

results for said user to (ii) said baseline result.

3. The method of claim 1:

=aid Response Memory comprising said user's

cognitive pathology testing protocol results taken on

25 at least two different times, and

SO
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Substitute sheet (Rule 26) WO 01/72217 PCT/US01/ 02189 wherein said tissue
conprises stemcells. 17. The nethod of claim 15: wherein said tissue
conprises at least part of an anatomical organ. 5 18. The nmethod of claim
15: wheweiov7gard tissue conprises fetal tissue. 19. THETHSOH®ASHf clai m
15: wherein said tissue consists essentially of genetic material. 10 20.
The nmethod of claim11l: wherein said non-drug nedical intervention

conpri ses nucl ear nedicine. 21. The nethod of claim1l1l: wherein said
non-drug nedical intervention 15 conprises at |east one nedical scan (e.g.,
CT scan, Magnetic Resonance | magi ng and CAT scan). 22. The nethod of claim
11: wherein said non-drug nedical intervention conprises at |east one
vacci ne conponent. 20 23. The nethod of claim 11: wherein said non-drug
medi cal interventi ogneseisedLrd akdr e@sbbaser anplesnsi s¢frwpmdf calnt ernati ve
medi cine, vitam ns, a botanical and a honeopathic conpound). 25 24. The

met hod of cl ai Bompar®3said results.
4. The method of claim 3:
wherein said data structure comprises responses
S for said user taken on at least two different times,
whereby said user response analysis software can
thereby compare for said user, IreSpoOnses of said user
at a plurality of times.
S. The method of claim 4:

10 wherein said user response analysis software

calculates a reliable change index.
6. The method of claim 5:

wherein said Memory is communicable to a
communications device,

15 whereby said user's cognitive dysfunction testing
protocol responses may be communicated over said
communication network.

7. The method of claim 6:
wherein said communication network consists
20 essentially of the Internet.

8. The method of claim 7:

wherein said communication network consists
essentially of a wireless telepnhone network.

9. The method of claim 5:

25 used to quantify the cognitive impairment

S|
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Substitute sheet (Rule 26) WO 01/72217 PCTI USOL/ 02189 wused to quantify the
cognitive inpairnment associated with excessive exposure to radiation. 25.
The net hod of claim 24: wherein said radiation conprises elegé i.c shock. 5
26. The WROHMB&of claim 24: wherein said radiation conprisey %‘r??. ght. 27.
The nethod of claim24: wherein said radiation conprises anbi ent

el ectromagnetic radi ation due to an el ectronmagnetic 10 device or structure
(e.qg., cellular tel ephone, high tension power cable) 28. The nethod of
claimb5: used to quantify the cognitive inpairnment associated with an
insult. 15 29. The nmethod of claim 28: wherein said insult is selected from
the group consisting of a burn, heat stroke, heat exhaustion, and excess
exposure to cold (e.g., frost-nip, frostbhite, hypotherm a, exposure,

i mver sion, 20 chil bl.ains, [ 0): 0301 R sket hod of claim 28: wherein said
i nsul t conpriseﬁ?%ﬁ%lgﬁsﬁrggﬁégﬁa *oFRsult. 31. The method of claim 30: 25

wherein said enyjreageptahodnstld1£L0018:d ses an  Substitute sheet (Rule 26)
used to quantify the cognitive impairment
associated with an insult selected from the group
5 consisting of near drowning, decompression sickness
(e.g., Caisson Disease, gas embolism) and
high-altitude sickness (e.ag., acute mountain sickness,
high altitude pulmonary edema, high altitude cerebral
edema, Soroche, Puna, maroe).
10 11. The method of claim 5:
used to quantify the cognitive impairment
associated with non-drug medical intervention.
12. The method of claim 11:
wherein said non-drug medical intervention
15 comprises ultra-sound treatment.
13. The method of claim 11:
wherein said non-drug medical intervention

comprises electro-convulsion therapy.

14. The method of claim 11:

20 wherein said non-drug medical intervention
comprises radiation therapy.
15. The method of claim 11:
wherein said non-drug medical intervention
comprises tissue transplant.

25 16. The method of claim 15:
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WO 01/ 72217 PCT/ USCOL/ 02189 airborne particulate (nold, dust, etc...). 32.
A system usi ng conputer readable, tangible Menory to evaluate the

cogni tive performance of a person, said system conprisj Testing
Menory W@Wﬁ"b‘ﬁt er readable, tangible nedia, said Testlcﬁguﬁ\?ilpr%Pg/ storing

cognitive dysfunction testing protocols, b. Response Menory on conputer
readabl e, tangi ble nedia, said Response Menory able to receive and 10
store user responses to said neurol ogical pathol ogy testing protocols, and
c. Statistical Menory on conputer readable, tangible nedia, said
Statistical Menory storing user response analysis softmare. 15 33. The
nmet hod of claim 32: said Response Menory conprising a "baseline" whichis

not the results of saidiMser;qwhesahy saipdibser stespoasksanal ysis software
can conpare (i) the cognitive function testing protocol 20 results for

sai d user to (ij7). sabdnbassd ise ¢eaid t15: 34. The nethod of claim 32: said
Response Menory conprising said user's cognitive pathology testing
protocol results takenetm said|bstud werpirisesenat tEaes,P %éiﬁhereln
sai d uaer.re.sponse analysis software can 55 Substitute sheet (Rule 26)
anatomical organ.
5 18. The method of claim 15:
wherein said tissue comprises fetal tissue.
19. The method of claim 15:
wherein said tissue consists essentially of
genetic material.
10 20. The method of claim 11:
wherein said non-drug medical intervention
comprises nuclear medicine.
21. The method of claim 11:
wherein said non-drug medical intervention
15 comprises at least one medical scan (e.g.. CT scan,
Magnetic Resonance Imaging and CAT scan) .
22. The method of claim 11:
wherein said non-drug medical intervention
comprises at least one vaccine component.
20 23. The method of claim 11:
wherein said non-drug medical intervention is

selected from the group consisting of alternative

medicine, vitamins, a botanical and a homeopathic

compound) .

25 24. The method of claim 5:
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WO 01/ 72217 PCT/US01/ 02189 conpare said results. 35. The nmethod of claim
34: wherein said data structure conprises responses for said user taken on
at Ieast;w;n '7fferent times, 5 whereby said user respsiysesodifBYSi S

sof tware can ereby conpare for said user, responses of said user at a
plurality of tinmes. 36. The nethod of claim 35: wherein said user response
anal ysis software 10 calculates a reliable change index. 37. The nethod of
claim 36: wherein said Menory is comuni cable to a conmunications device,
whereby said user's cognitive dysfunction testing 15 protocol responses
may be communi cated over said conmunication network. 38. The nethod of
claim37: wherein said communi cati on network consists essentially of the
Internet. 20 39. The nmethod of claim38: wherein said communication network
consi sts essenti alk¥q0fo aquirtalfgs sheekbephbnevaeinpaicmerd. The net hod of
claim36: used to quantify the cognitive inpairnment 25 associated with
noti on si cknessssSchaBabistltutexcslseéve( Rypespey to radiation.

25. The method of claim 24:
wherein said radiation comprises electric shock.
5 26. The method of claim 24:
wherein said radiation comprises sunlight.
27. The method of claim 24:
wherein said radiation comprises ambient
electromagnetic radiation due to an electromagnetic
10 device or structure (g.d., cellular telephone, high
tension power cable)
28. The method of claim 5:
used to quantify the cognitive impairment
associated with an insult.

15 29. The method of claim 28:

wherein said insult is selected from the group
consisting of a burn, heat stroke, heat exhaustion,
and excess exposure to cold (e.g-., frost-nip,
frostbite, hypothermia, exposure, immersion,

20 chilblains, pernio).

30. The method of claim 28:

wherein said insult comprises an environmental
insult.
31. The method of claim 30:

25 wherein said environmental insult comprises an

4
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WO 01/ 72217 PCTI USOL/ 02189 41. The nethod of claim 36: used to quantify
the cognitive inpairnent associated with an insult selected fromthe group
consi sting of near drowning, deconpression sickness 5 perfke/o2fed SsSon

Di seaseVOJY&¥thbol i sn) and high-altitude sickness (e.a., acute mountain

si ckness, high altitude pul nonary edema, high altitude cerebral edens,
Soroche, Puna, maroe). 42. The nethod of claim 36: 10 used to quantify the
cognitive inpairnent associated with non-drug nedical intervention. 43.
The met hod of claim42: wherein said non-drug nmedical intervention
conprises ultra-sound treatnent. 15 44. The nmethod of claim42: wherein
said non-drug nedical intervention conprises electro-convul sion therapy.
45. The nethod of claim42: wherein said or%-dreq;% r)redi cal intervention 20
conprises radiBTRAFANSREHY CUABTE THRC df Clai'm 42: wherein said

non-drug nmedical intervention, conprises t] rapspkanie Mdmorne net hod
of claim46: 2% whér SYTEEY BSEPE TR orpr illsetsaa?é?tltgm ggl Fs. 57 SIE%s}?i tute

sheet (Rule 2690 evaluate the cognitive performance of a person,
said system comprising:

5 a. Testing Memory on computer readable, tangible
media, said Testing Memory storing cognitive
dysfunction testing protocols,

b. Response Memory on computer readable, tangible
media, said Response Memory able to receive and

10 store user responses to said neurological
pathology testing protocols, and

c. Statistical Memory on computer readable, tangible
media, said Statistical Memory storing user
response analysis software.

15 33. The method of claim 32:
said Response Memory comprising a "baseline"

which is not the results of said user,
whereby said user response analysis software can
compare (i) the cognitive function testing protocel
20 results for said user to (ii) said baseline result.
34. The method of claim 32:
said Response Memory comprising said user's
cognitive pathology testing protocol results taken on

at least two different times, and

25 wherein said user. response analysis software can

S5
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WO 01/ 72217 PCT/US01/ 02189 48. The nethod of claim46: wherein said tissue
conprises at |least part of an anatom cal organ. 49. The nethod of claim
46: 5 wherein said tissue conprises fetal tissue. 50. The net o,?j9 of claim
46: wher®PR1ERIY ti ssue consists essentially of geneti SO 51, The
met hod of claim42: 10 wherein said non-drug nedical intervention

conpri ses nuclear nedicine. 52. The nethod of claim42: wherein said
non-drug nedical intervention conprises at |east one nedical scan (e.g.,
CT scan, 15 Magnetic Resonance | magi ng and CAT scan). 53. The nethod of
claim42: wherein said non-drug nedical intervention conprises at |east
one vacci ne conponent. 54. The nmethod of claim42: 20 wherein said non-drug
medical intervention is selected fromthe group consisting of alternative
medi ci ne, vitantospaee F@ighireghla6d a homeopat hic conpound). 55. The

met hod of claim36: 25 used to quantify Ehe cognitive inpairnment 58
Substitute sheeB5¢Rulke Z@thod of claim’ 34:

wherein said data structure comprises responses
for said user taken on at least two different times,

5 whereby said user response analysis software can
thereby compare for said user, responses of said user
at a plurality of times.

36. The method of claim 33:
wherein said user response analysis software
10 calculates a reliable change index.
37. The meth§d'of claim 36:
wherein said Memory 1is communicable to a
communications device,
whereby said user's cognitive dysfunction testing

15 protocol responses may be communicated over said

communication network.
38. The method of claim 37:

wherein said communication network consists
essentially of the Internet.

20 39. The method of claim 38:

wherein said communication network consists
essentially of a wireless telephone network.

40. The method of claim 36:

used to quantify the cognitive impairment

25 associated with motion sickness.
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WO 01/ 72217 PCT/ US01/ 02189 associated with excessive exposure to

radi ati on. 56. The nethod of claim55: wherein said radiation conpri ses
el ectric shock. 57. The nethod of claim55: 5 wherein said radiation
conpri s&O&iEti’ght . 58. The net hod of cl ai m 55: wher ei T U %83 ati on
conprises anbient electromagnetic radiation due to an el ectromagnetic
device or structure (e.a., cellular tel ephone, high 10 tension power
cable) 59. The nmethod of claim 36: used to quantify the cognitive

i mpai rment associated with an insult. 60. The nethod of claimb59: 15
wherein said insult is selected fromthe group consisting of a burn, heat
stroke, heat exhaustion, and excess exposure to cold (e.cx., frost-nip,
frostbite, hypaothe nla S rsion, chilblains, pernio). 20 61
The method of &tai 1§H%$éﬁacggﬁgﬁﬁgéult conprises an environnent al

insult. 62. The ne thehereh Dt Sed dirggndsmosment al i nsul t
conprises an 25 aﬁ% %r%%cgg?#ﬁgﬁﬂate ngld dust, etc...) . 59 Substitute

sheet (Rule 26) 50ciated with an insult selected from the group

consisting of near drowning, decompression sickness
5 (e.g., Caisson Disease, gas embolism) and
high-altitude sickness (e.d., acute mountain sickness,
high altitude pulmonary edema, high altitude cerebral
edema, Soroche, Puna, maroe).
42. The method of claim 36:
10 used to quantify the cognitive impairment
associated with non-drug medical intervention.
43. The method of claim 42:
wherein said non-drug medical intervention
comprises ultra-sound treatment.
15 44. The method of claim 42:
wherein said non-drug medical intervention
comprises electro-convulsion therapy.
45. The method of claim 42:
wherein said non-drug medical intervention
20 comp;ises radiation therapy.
46. The method of claim 42:
wherein said non-drug medical intervention
comprises tissue transplant.
47. The method of claim 46:

25 wherein said tissue comprises stem cells.
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48. The method of claim 46:
wherein said tissue comprises at least part of an
anatomical organ.
49. The method of claim 46:
5 wherein said tissue comprises fetal tissue.
50. The method of claim 46:
wherein said tissue consists essentially of
genetic material.
51. The method of claim 42:
10 wherein said non-drug medical intervention
comprises nuclear medicine.
52. The method of claim 42:
wherein said non-drug medical intervention
comprises at least cone medical scan (e.g., CT scan,
15 Magnetic Resonance Imaging and CAT scan) .
53. The method of claim 42:
wherein said non-drug medical intervention
comprises at least one vaccine component.

54. The method of claim 42:

20 wherein said non-drug medical intervention is
selected from the group consisting of alternative

medicine, vitamins, a botanical and a homeopathic

compound) .
55. The method of claim 36:

25 used to quantify the cognitive impairment
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10

15

20

25

associated with excessive exposure to radiation.
56. The method of claim 55:

wherein said radiation comprises electric shock.
57. The method of claim 55:

wherein said radiation comprises sunlight.
58. The method of claim 55:

wherein said radiation comprises ambient
electromagnetic radiation due to an electromagnetic
device or structure (e.g., cellular telephone, high
tension power cable)
59. The method of claim 36:

used to quantify the cognitive impairment
associated with an insult.
60. The method of claim 59:

wherein said insult is selected from the group
consisting of a burn, heat stroke, heat exhaustion,
and excess exposure to cold (e.g., frost-nip,
frostbite, hypothermia, exposure, immersion,
chilblains, pernio).
61. The method of claim 59:

wherein said insult comprises an environmental
insult.
62. The method of claim 61:

wherein said environmental insult comprises an

airborne particulate (mold, dust, etc..).
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