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Theodor acopul os, Philip Yee and McDonal d Conrie BACKGROUND 5 A portion of
t he di scw%%éaf this patent docunent contains material ppiyghy/dags7Subj ect
to copyright protection. The copyright owner has no objection to the
facsimle reproducti on by anyone of the patent docunent or the patent

di sclosure, as it appears in the Patent and 10 Trademark O fice patent file
or records, but otherwi se reserves all copyright rights whatsoever.

Cogni tive dysfunctiQBabirih§ YREFAHS-fiOFFB1P0SEE I tavsi @bkl eashcpublic
health problem Drugs avail to treat certain fornms of cognitive

dysfunction. Mipeysych. 1b-phasorcepscal kPHOSHCt§1 268 Usf BhenbhsYeof ten
have adverse side effects which becone nore severe as larger doses of the
drug are used by &:he pRldLRMracHHS 04,0 B8l i d he ORlHdmadhenapeddiGe
response froma specific patient, the drug needs to be admnistered in a
dosage | arge enough 20 to obtain efficacy against cognitive dysfunction,

but small enough to minimze the severity of the drug's unwanted or
adverse side effects. For a particul giacdidgtgureduct, the optinal dosage
anount varies frompatient to patienf. The amnobunt Page 1 of 66 WO 01/54650

PCT/ US01/ 92187 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
10 Trademark Office patent file or records, but otherwise
reserves all copyright rights whatsoever.
Cognitive dysfunction in its various forms poses
a significant public health problem. Drugs avail to treat
certain forms of cognitive dysfunction. While such
15 pharmaceutical products are useful, they often have
adverse side effects which become more severe as larger
doses of the drug are used by the patient. Thus, to get
the optimum therapeutic response from a specific patient,
the drug needs to be administered in a dosage large enough
20 to obtain efficacy against cognitive dysfunction, but
small enough to minimize the severity of the drug's
unwanted or adverse side effects.
For a particular drug product, the optimal

dosage amount varies from patient to patient. The amount
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vari es depending on a nunber of factors, including the patient's weig
age, genetic nmakeup, stage of the disease, etc.... To adm nister such
drugs, the practice standard in the art has been to prescribe an init

drug 5 d

dosage may

should b
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a4 pased on the patient's weight or age. Such patisailo208ug
e subsequently adjusted, or "titrated." Drug dosages opti

carefully, and perhaps repeatedly, adjusted for each patie

over the course of tine, to assure that the 10 patient receives a drug
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adjusted, or "titrated." Drug dosages optimally should be
carefully, and perhaps repeatedly, adjusted for each
patient, over the course of time, to assure that the
patient receives a drug dosage large enough to glive the
most therapeutic benefit, without incurring an unwarranted
severity of adverse side effects. Titration is now done
based on the results of biological (e.g., hair follicle or
blood serum) sample testing or a physician's somewhat
subjective evaluation of the patient, including the
patient's responses to personally-administered cognitive
tests. These methods of titration are expensive,
potentially painful for the patient, and not completely
accurate.

For example, the symptoms of attention deficit
disorder are treatable with a stimulant,

o-phenyl-2-piperidineacetic acid methyl ester (commonly

called "methylphenidate," commercially avaiable under the
trademark RITALIN (TM), from Novartis Pharmaceutical

Corporation, East Hanover, New Jersey). The use of
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met hyl pheni date to treat the synptons of attention deficit disorder is
described in Pelham WE. et al., Journal of Consulting dinica

Psychol ogy, v. 61, pp. 506 et seq. (1993); Klein, R G, Encephale, v. 19,
pp. 89 et (1993). If the patient is given too littl
nethylphéﬁ?gg‘ggohomever, then the patient may not have su |%PQ%P7

t herapeutic benefit, and may thus consequently exhibit the |low attention
| evel s synptomatic of attention 10 deficit disorder. If, however, the sane
patient is given Hoo nuéh nethylghenidate, then the patient may have
excessi vel y sBFEFEIENGBIERFECctS” SHBRCas PeddEPIERSI AT BRYSNEAPNGASRRLT
depression or sadness,  headache, anxiety_ or hyperactivity. 15 Wth

met hyl pheni dattéSCFHFE HésﬁﬁécéaFﬁgthﬁn?eﬂgamno&-ﬁonétb§lsub

patient to biol ogical pling, to assess the physical concentration of
certain met hRBRBALYEECibiabali RSEERALEEY i H-t Ré, phPieAP S PlHessane need
to determne optimal drug dosing 20 exists to sone extent for each

i ndi vi dual patL8A8)andleeon, Br§.drHgcebheladi g M@nypphaBfaeeusical s
available to treat cognitive dysfunction. For exanple, another drug used
to treat the $yAPBobras of attention deficit disorder is an anphetam ne
comonly called "adderall,"” which nust Page 3 of 66 WO 01/54650

PCT/ USOL/ 02187 be adm hfstkeedatneonpt inabidesages fotachi eve opti nal

methylphenidate, however, then the patient may not have
sufficient therapeutic benefit, and may thus consequently
exhibit the low attention levels symptomatic of attention

10 deficit disorder. If, however, the same patient is given
too much methylphenidate, then the patient may have
excessively severe side effects such as reduction in
physical growth, depression or sadness, headache, anxiety
or hyperactivity.

15 With methylphenidate, this dosage adjustment is
now done by subjecting the patient to biological sampling,
to assess the physical concentration of certain
methylphenidate metabolic products in the patient.

The same need to determine optimal drug dosing

20 exists to some extent for each individual patient and for
any drug, including many pharmaceuticals available to
treat cognitive dysfunction. For example, another drug
used to treat the symptoms of attention deficit disorder

is an amphetimine commonly called "adderall," which must

Page 3 of 66



effects. Determining for an individual patient the correct
drug, can be problenmatic because it 5 can be difficult to

dosage of a
assess the

exi stence and severity of the drug's effect on the patient's cognition
quant it aty,yel¥sesdNe assessment now typically involves a Wﬁl%ﬁs‘:f&”“al |y
and tallyi

showi ng a patient a series of picture cards or words,
patient's ability to 10 correctly respond to these inages.
is done by hand, adm nistered individually and personally

ying the
Such assessnent
to a patient by

a psychi at ri stbeoradyeialitstemerkem cfutcihna petsonpdd yadmbniisiergd testing is

time intensive and therefore sonewhat expensive. Further,
15 such assaysMargtsdependi ng on the identity and psychiatr

the results of
i C experience

of the specific physician or health care worker adm nistering the assay.
Thus, results obtained Ietedififrementtoqrhysi ciriss: RfdiepwardiingHan di fferent
| ocations, are often difficult to conpare. 20 There has thus been a need
for a way to neaswa ddsageo@fi ta e ef,f eCin @fe HrU@S «ia8CT a5t hai 1
effect on cognitive dysfunction, rather than indirectly, as by the

physi cal pdeserce bef drfifg audsi dues sere sEetaf0ld:S Bt ByRr QdUCSve25 tRukld shed
patents include the followi ng: Page 4 of 66 WD 01/54650 PCTI USOL/ 02187

Steven J. Browedidstigdses faentt bod ther p@dita@mesiss cognition
quantitatively. The assessment now typilcally

physician manually showing a patient a series

involves a

of picture

cards or words, and tallying the patient's ability to

10 correctly respond to these images. Such assessment 1is

done by hand, administered individually and personally to

a patient by a psychiatrist or health worker.

Such

personally administered testing is time intensive and

therefore somewhat expensive. Further, the results of

15 such assays vary depending on the identity and psychiatric

experience of the specific physician or health care worker

administering the assay. Thus, results obtained by

different physicians, often working in different

locations, are often difficult to compare.

20 There has thus been a need for a way to measure

the cognitive effect of drugs directly, by their effect on

cognitive dysfunction, rather than indirectly,

as by the

physical presence of drug residues or metabolism

byproducts.

25 Published patents include the following:
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and treatnment of psychol ogical and enotional disorders wusing a
m cr opr ocessor based video gane, United States Letters Patent No.
5,913, 310. Disclosed exanples include 5 "schi zophrenia, depression,

hyper act {,yi hobi as, panic attacks, anxiety, overeati ARfeAkher
psychol 08?/(%:%1?/546% sorders" such as "personality disorders, e N

obsessi ve-conpul si ve di sorders, hysteria, and paranoia." Joel S. Douglas et
al . discloses an analyte 10 testing systemw th test strips, United States
Letters Patent No. 5,872,713. These test strips are effective to assay

for certain chemcal clsarges in &peald efilscbe havene tiRld bean Usethdo Assay
cognitive dysfunction or inpairnent. 15 Patrick Lichter discloses a

per sonal conpuicert reGai@nftol f @dyetid 1rgy iki:al egiL alndatamha 1United Lhat es
Letters Patent No. 5,827,179. The patent clains a portable conputer card

used W th anwaiihgplae xS plricarsdeeeba SR vildbo dfarfd,aiURikePrlst ' ol ogi cal
data receiver," see id. 20 at claim6. The biol ogical data receiver "can be

adapted to neceiets Ipadlogi tal. data M .a pPUlste PEITRE Y SRRSO 11 @e "from
an ECG sensor." This systemmy be effective to assay for certain physical

changes i1 a "patiienbhseen 23S depamRnaiy, fipeirm.i Auty i Eah'&ﬁﬁa@,t egnr used
to assay 25 cognitive dysfunction or inpairnent. Page of 66 01/ 54650
PCT/USOl/021&1taf&mbNﬁh&ﬁ@t@hS@h@&%&t&nﬁxskﬁﬁiEﬂﬂmﬁp@ﬁﬁ&ﬂWﬁﬂdﬂlcal
disorders" such as "personality disorders,
obsessive-compulsive disorders, hysteria, and paranoia."
Joel S. Douglas et al. discloses an analyte
10 testing system with test strips, United States Letters
Patent No. 5,872,713. These test strips are effective to
assay for certain chemical changes in a patient, but have
not been used to assay cognitive dysfunction or
impairment.
15 Patrick Lichter discloses a personal computer
card for collecting biological data, United States Letters
Patent No. 5,827,179. The patent claims a portable
computer card used with an air pressure transducer, see
id. at claim 1, or a "biological data receiver," see id.
20 at claim 6. The biological data receiver "can be adapted
to receive biological data from a pulse oximetry sensor"
or "from an ECG sensor." 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

25 cognitive dysfunction or impairment.
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formul ae for processing nedical data, United States Letters Patent No.
5,715,451. The patent says that rather than providing a prepared
statistical analysis package, 5 Marlin discloses a conputer interface to
construct_ _statistical and other mathematicla fornmulae to ease th

e
anal ysi s 99 '"¥P%7t cal data. Stephen Raymond et al. discl osdLTEUHAARIA
nmonitoring systemthat "tracks the state of health of a 10 patient and

conpil es a chronol ogical health history ... us[ing] a nultiparanetric
monitor which ... automatically. asures and records a plurality of
physi ol ogi cal data frgﬁ?@e §5¥§nrﬁ158iP§€F @i EHSERE pari eApssrpedyny

wherein "[t] grgaigec | lected is ., not specifically related to a 15
particul ar medrcal  condPtiBhOCSuchiasmedynfti detadydriuhedi dhatenited States

Letters Paten .. 5,778, 882. Vy1]1iam Reber et al. discloses a nedical
connunication£?£?$ﬁ% %@g?%ﬁf%%n¥$i%?%g4§h-ou?%ﬁtpﬂé@ﬂéesaYﬁathgéneaahes an

alert for the g%gpe£ 5ign to take a 20 first nedicine and a second
medi ci ne. Uni fod St ot 6691787 t 2rR #2167 No? 55 b502 b32nahys Ui pedkSrat es
Letters B@tq@&rfbn §189§0 632. M chael Swenson et al. discloses a virtua
medi cal instrunent  forSpert ot nt ngP AT SRl 1 F akhesE | €0 250resEi@y, Unit ed

St at es Letter§t£>t§n£C .5 62%E925 and Page 6 of 66 WO 01/ 54650

PCTI USO1/ 02187 2 UnT ted St 3 & Tt dPat Ftahntc Mo, ISt @sie qee the

analysis of clinical data.

Stephen Raymond et al. discloses a health
monitoring system that "tracks the state of health of a
10 patient and compiles a chronological health history
Us[ing] a multiparametric monitor which ... automatically
measures and records a plurality of physiological data
from sensors in contact with the patient's body," wherein
"[t]he data collected is not specifically related to a
15 particular medical condition" such as cognitive
dysfunction. United States Letters 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
20 first medicine and a second medicine. United States
Letters Patent No. 5,950,632 and United States Letters
Patent No. 5,950,632,
Michael Swenson et al. discloses a virtual
medical instrument for performing medical diagnostic

25 testing, United States Letters Patent No. 5,623,925 and
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instrunment "includes a universal interface having a nunber of electrical
contacts and sets of electrical conduits associated with the different
stored diagnostic test 5 protocols. * * * The systemis constructed to

enabl e tRe, 5elgft ed diagnostic test protocol to be perforgrgdyQ@ossy Pati ent
after the correspondi ng set of electrical conduits are connected to the

uni versal interface contacts and to the patient."” 10 Paul Tanburini et al.
di scl oses a diagnostic assay for Al zheiner's disease based on the
proteolysis of  the anyloid precursor protein, United States Letters

Patent No. 5, 9BitDS LIS LS el baneffectve/ €05 assalhdor certain
physi cal changes in a patient, but it 15 has not been used to directly
measur e cogni ¥HSer URRAT undtG BT & npal veesrl amter fase Hesvinol deamisdown
effective to titrate the admnistration of drugs to treat cognitive
dysfunction. NoteR&elgsed santaetpranmt wEs -ohorlevenic2D sugyested in it
- is our non-invasjive, conputerized invention to accurately neasure the
cogni tive i npatCofe Pithrwddeutlie al st fapent os tderd byl agfjastic Heedosage of
the pharmaceutical. There is a need for such an invention that is easy to
adni ni ster, rRIFAPCYess ‘expensiThe WWREDS ot cuama e wHouy ¢ ererabd ehe
adjusting the amount of such Page 7 of 66 WO 01/ 54650 PCT/ USOL/ 02187
phar maceut i cal®!l % ahed ifsEto Yelefti @5 fal P oswtel diplt reformed on a

patient after the corresponding set of electrical conduits
are connected to the universal interface contacts and to
the patient.™”

10 Paul Tamburini et al. discloses a diagnostic
assay for Alzheimer's disease based on the proteolysis of
the amyloid precursor protein, United States Letters
Patent No. 5,981,208. This assay may be effective to
assay for certain physical changes in a patient, but it

15 has not been used to directly measure cognitive
dysfunction or impairment, and thus has not been shown
effective to titrate the administration of drugs to treat
cognitive dysfunction.

Not disclosed in the prior art - nor even

20 suggested in it - is our non-invasive, computerized
invention to accurately measure the cognitive impact of
pharmaceuticals, and to thereby adjust the dosage of the
pharmaceutical. There is a need for such an invention
that is easy to administer, rapid, less expensive, and

25 accurate enough to enable adjusting the amount of such
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adm ni stration schedul e. SUVWARY W have invented a solution that enables
one to 5 better assess the inpact of drugs for cognitive dysfunction. Qur
solution works at mnimal cost per admnistration, conpared to a roughly

55%to 65&%§§€M%@cy and approxi mately $2,000 cost per assayp s bz
personal | y-adm ni st ered assays previously known in the 10 art. Further, our

assay shows consistent results regardless of the identity or experience
| evel of the treating physician. Thus, the results obtained fromour test
can be pool ed and conpared anong patients |l ocated in 15 different study
| ocati ons, wi phaamkewekiofldata thenpasabbkhtyiandladecstgeyanotinbetate
available in the art. This data conparability greatly inproves the
usef ul ness anddihhostettvenesshofiutbe test responses. It inproves the
accuracy of the diagnosis of cognitive 20 inpairnent in an individual
patient. It enables drug clinical research done at different |ocations,
and by different health care practitioners, to be easily conpared. It
inproves the ability of pharnmaceutical Sagea8yof 66 WO 01/ 54650
PCT/USQO /02187 research scientists to correctly evaluate the cognitive
i npact of pharmaceuti cals. hDETAL hEERDESCRI PdLONion that enables one to
5 better assess the impact of drugs for cognitive
dysfunction. 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 previously known in the
10 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 pooled and compared among patients located in

15 different study locations, with a level of data
comparability and accuracy not before available in the
art. This data comparability greatly improves the
usefulness and informativeness of the test responses. It
improves the accuracy of the diagnosis of cognitive

20 impairment in an individual patient. It enables drug
clinical research done at different locations, and by

different health care practitioners, to be easily

compared. It improves the ability of pharmaceutical
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Qur invention generally entails using a conputer 5 to show a patient
taki ng a pharmaceutical product a series of cognitive dysfunction tests,
receiving the patient's test responses, and anal yzing these responses to
assess cwoisiese dysfunction in the patient, whereby a copct/useimais?
regardi ng whet her synptons of cognitive dysfunction 10 probably exist or
are absent in the patient, and the drug's |ikely causal effect on
cogni tive dysfunction. Saliently, in contrast to the prior art, which
t eaches manudleSeaRéent Sra enédsitsg toogr rinerédtyi evaénaliles hieheognanpar son of
multiple test results over time, to assess 15 the change over tinme in a
patient's resp8rées. ofhehagapicent'isadegr ee and rate of change over time is,
in certain ways, significantly nore infornative that a static, one-tine
score. The term"cognitive dysfunction testing 20 protocol™ is used herein
to connote cognitive testing protocols to neasure cognitive functions
(i medi ate and short-term menor \WEH IFA (EFSCRIRTIGN t i on, for exanple) by
providing the patient or user with a series of sensory stinuli, and
measuring the user's abPRrtynvenséascosnsirylPagenfadf s66sWOg04/ 5465Qter
PCT/ US01/ 02187 and voluntarily respond to and renenber said stimuli. To
make your PnvE&Rt SBAY BnBacaAnts&asnydok mhwideceariety ptoBucogai tevees
function testing protocols. Exanples known in the art include the series
of psychologi@éICP@§ﬁ§lve 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
10 probably exist or are absent in the patient, and the
drug's likely causal effect on cognitive dysfunction.
Saliently, in contrast to the prior art, which teaches
manual, one-time testing, our invention enables the
comparison of multiple test results over time, to assess
15 the change over time in a patient's responses. The
patient's degree and rate of change over time is, in
certain ways, significantly more informative that a
static, one-time score.
The term "cognitive dysfunction testing
20 protocol" is used herein to connote cognitive testing
protocols to measure cognitive functions (immediate and
short-term memory and pattern recognition, for example) by

providing the patient or user with a series of sensory

stimuli, and measuring the user's ability to consciously
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commercially available from The Psychol ogi cal Corporation, a division of
Har court Brace Jovanovich Publishers, New York, New York. The precise
identity of 10 the testing protocols is not inportant. In our preferred
enbodi meRfqy oiiddgsocogni tive dysfunction testing protocols acewsosezas7 or
auditory. That is to say, they entail showing the user a series of inmages
or sounds and neasuring the user's ability to 15 renenber and respond to

t hese. W disclose and di scuss below the specific details of some exanpl es
of cognitive dysfunction testing protocol. Qur invention is not, however,

limted tondheseunsPeci §i et eshdNgo P44 0OLOhSmisk 5Cs o5€ds behow . Oeo can 20
readi |y make our invention using other visual testing protocols. One can

even nmake,versions of o0 i bRVesthofan Usi N0 Qb NSt 1 YPESe OFa SEASPr YE I esponse
protocols. For® exanple, one can nmake our invention using auditory

stimuld, | ce. o I ' I ' be S f assayin
b:ind;%r %?%ﬁg Tiéi%%%%?ggkugé%ggké1%J€&§%§?%465%;%%§¥€§o%%%§1é%g Thisynas
al so be preferred, as, advant ageous to garner, a, nore full picture of the
pati ent' s"Audi bt %?%h%g? hd %%Ehest%gt??%c?%%%%hg?%eﬁ%gggto cogni tive
testing protocols. As used herein, the term"Mnpory" denotes 5

conput er - FeEHRBT &2 hehor Y2 bhabPafgr BPE HREi ASYabPECFb tore the test

prot ocol S, recei ve user responses, store a
Corporation, a division of Harcourt Brace Jovanovich

Publishers, New York, New York. The precise identity of
10 the testing protocols is not 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 to

15 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 can

20 readily make our invention using other visual testing
protocols. One can even make versions of our invention
using other types of sensory response protocols. For
example, one can make our invention using auditory
stimuli, in place of visual stimuli. This may be

25 necessary for assaying blind or visually-impaired users.
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response eval uati on protocol, and process said user responses according to
sai d response eval uation protocol to generate a result (or "score"). In one
version of our 10 invention, the Menory is one single piece of electronic
har dwar e, welmig4ds0 performall of the required functions. Ther/dsmeys7need
not be one physical unit, however. In one preferred version, the Menory
which receives the patient's responses into Menory which is 15 physically
| ocated in an Internet-capable wreless phone, while the Menory which

stores the noshispnd@-4dée versioferoldthe £ogmtd ye,dystyngt o8- testing
protocol, and the software to performthe conpl ex user response

eval uation, h&rénrheNDsycphysicaldye lOcated ihn and Hf efnet, accessi bl ey 20
conput er server. One of the advantages of our invention is that one can

make it usi ngtant ex¢ resmbyn i denvas i€l Yeddni physi €ad + Mg yo €ond i gurati ons,
as long as one provides Menory to performeach of the required functions.

As used herein, the terzs "eosmpuidng @ppaiatiusrn Bhehde) udes,pessonal
conmput er m croprocessors for both stand Page 11 of 66 WO 01/ 54650

PCTI US01/ 0218Jomsh ot €0t B Snaish-§ haser sonnecd ald e 4 0 am exterddd re
network or software source such as the Internet. The term al so includes

any el ectroni ghdaf sarer i € Lan axeced exsdherngilologi calodest i ng routine
herei n described. 5 Thus, for exanple, our invention can be made wusing a
personal handhedshred €cdv0ni Lo WP ERIco SUGh@Srocess said user
responses according to saild response evaluation protocol
Lo generate a result (or "score"). In one version of our
10 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,
however. In one preferred version, the Memory which
receives the patient's responses into Memory which is
15 physically located in an Internet-capable wireless phone,
while the Memory which stores the most up-to-date version
of the cognitive dysfunction testing protocol, and the
software to perform the complex user response evaluation,
is in Memory physically located in an Internet accessible
20 computer server. One of the advantages of our invention
is that one can make it using an extremely wide variety of
physical Memory configurations, as long as one provides
Memory to perform each of the required functions.

As used herein, the term "computing apparatus"”

25 includes personal computer microprocessors for both stand
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the PALMPILOT Il (TM, PALMPILOT V (TM or PALMPILOT VI (TM, each
comercially avail able from Pal m Conputing, 1Inc. Inc., Santa C ara,
California, a WNDOA5 CE (TM 10 (M crosoft Corporation, Rednond,

WAshi ngt ) 014638 r €l ess application protocol standard or paraesot/onsh
standard appliance, a wireless tel ephone with adequate nenory, a wreless
communi cati ons device connectable to an external software source (such as
the Internet), or a dedicated 15 nedical device whose sole function is to
execute the cognitive testing protocols. Qur invention can even be nade
usi ng a tel edilonen coBPULEEST @nché hosice Fiosings Hiad 1 &c dpalsite St eXéSdi vi ng t est
responses fromthe subject, via a television renote-control device, for
exanpl e. Thi 8&iteoZF Gfe SO tiad cadPartcagS$ Bf asurthienderisget j {fhss tern
extraordinarily flexible, and can be easily produced in an extrenely w de
vari ety of haldwRar@clogesi rentsles tiegs ¢ d@f e htadd iR var GFEFersi ons
whi ch are durable, portable, inexpensive, etc..., as desired by a given
kind 25 of (f&€r Nepggd 0Bl cofl 66 \WOTEL BAGEOPEEN9SE1 /AF2r8APeAs used herein,
the term "D splay" denotes apparatus to render the testing protocol

per cei vabPe by the usdfusin ieur gyeErdrre®Werldivem titthe Gils pIeaydcE t he

vi sual display screen on a portable personal conputer (or 5 PDA device) or
on a Wirel essitiglepherescord damndisd bttHaCt namsivalordiadpl s, HGlever

including tel evision screens or .
the PALM PILOT III (TM), PALM PILOT V (TM) or PALM PILOI

VII (TM), each commercially available from Palm Computing,
Inc. Inc., Santa Clara, California, a WINDOWS CE (TM)

10 (Microsoft Corporation, Redmond, 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

15 medical device whose sole function is to execute the
cognitive testing protocols. Our invention can even be
made using a television set, where the television 1is
capable of receiving test responses from the subject, via
a television remote-control device, for example. This 1is

20 one of the advantages of our invention - it 1is
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 by a given kind

25 of user.
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proj ector-based systens such as one finds for visual acuity testing at the
optonetrist's. Further, where one uses non-visual testing protocols, the
Display will 10 necessarily entail the ability to display the non-visual

i nf or mat iwo.01/64550 exanpl e, if one uses sound auditory testpagussiaemszol s,
then the Display will need to include audio speakers or the |like. As used
herein, the term "Response Input” 15 denotes apparatus that the test user
can use to input their responses to the test protocol into the Menory. In

our preferred version, the Response Input is a keyboard or er sonal
T (ipré%%ejtfé’e ghgtﬁ?ﬁg ]%{Jo?p a%an‘a@ﬁ%?%ls conmput i ng

conputer "nouse." However,

devi ce, punch_pads or_ a 20 joystick, and so forth, or other types of
CRNL T o9ie 1 Y SpoReR: © HifftheheF Cotn 1 hgdY

el ectronic i ces

devi ces, touch screen displays) and non-keyboard devices as appropriate.
‘Ohe tan 1512 %ﬁé?ﬁ%?%?,’fe?n‘f LEEF 1 et et 36l L8ntte where

For exanpl e, one Can use
the Displ ay i§.lsaLl Plagcgi 13 of 66 WD 01/54650 PCT/US01/02187 television. The
Response | nput™t&h b hitHg B L1 P R TR IHA LSRR plirses to
t he Meror y; A%l?;ys(gdviheer ein, the term "usertres onse analysis software" is
sof tware capable Of #nadl YA M the' UseresS st ¢ st PRIy 9T
dysfunction téasstianlg pr ot.ocol, . to assess C\r\/\fe her Ig‘gr/rrpt_oms of cognitive
dysfunction ITKE13 SAR1A6H S RbTent i N tH Uset . € Basrl o 19 User ' s
projector-based systems such as one finds for visual
acuity testing at the optometrist's. Further, where one
uses non-visual testing protocols, the Display will
10 necessarily entail the ability to display the non-visual
information. For example, 1if one uses sound auditory
testing protocols, then the Display will need to include
audlio speakers or the like.
As used herein, the term "Response Input"
15 denotes apparatus that the test user can use to input
their responses to the test protocol into the Memory. In
our preferred version, the Response Input is a keyboard or
personal computer "mouse." However, one can use a stulus
for a hand-held computing device, punch pads or a
20  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 can use a television

infrared remote-control unit, where the Display is a
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responses to the cognitive dysfunction testing protocol. The user response
anal ysis software includes a conputer 10 readable data structure on
conput er readable, tangible mnedia to store both patient responses, and the

statisti G536l ysis protocols that use the patient's repppuses02a87
vari abl e inputs. Such statistical analysis allows the nost information to

be obtained fromthese responses. 15 Used appropriately, the statistical
anal ysis enables the wuser to draw nore sensitive, sophisticated

concl usi ons <LngmLhesusenis kesponsesTnBhat el Al ADRLNsLs eapanl 1ty

had not before been conbi ne S|ng e system wth co nit fve-function

data (1 esponse)gauheting,20.capatl Lty - beCoge ke M@%E? ate invention. Ve

disclose in detail below our erre versi on of ‘user sponse anal ysis

software. The term * OJhB“h"se@e%%%%n, ﬂ‘é' C&%rﬁap%@e? QESPQHEBU%%@%SEEG

results of the user response analysis tware. In our preferre

enbodi ment, e Output ; Page 14 .0 ISpggaw@eoyf%@gqﬁpgxﬁ%/9@%@7 i ncl udes

two conponents: a) a conputer Yy ScCreen me screen used as the

"Displ ay” sto nn%%k%%st@% test 3o .hoctbe BgEEﬁHEt %ﬂdtggklggegggeehgat'ons

device to nicate the user”s test sults ron1t response 5

anal ysi s SOf%%@ %s%gs WNQQB%¥ f Pﬁgﬂrag% gggpl E%@ d %%ﬁh%%@bn likely

Al ternatively, one nay use a pr inclu |ng a Wrel ess
Connun'cat'ogxqg%'%§)ar@ gb%%nqrﬁ%ethe user, based on the user's

responses to the cognitive dysfunction testing protocol.
The user response analysis software includes a computer

10 readable data structure on computer readable, tangible
media to store both patient responses, and the statistical
analysis protocols that use the patient's responses as
variable inputs. Such statistical analysis allows the
most information to be obtained from these responses.

15 Used appropriately, the statistical analysis enables the
user to draw more sensitive, sophisticated conclusions
from the user's responses. Statistical analysis
capability had not before been combined in a single system
with cognitive-function data (response) gathering

20 capability, before the immediate invention. We disclose
in detail below our preferred version of user response
analysis software.

The term "Output" denotes a device capable of
outputting the results of the user response analysis

25 software. In our preferred embodiment, the Output
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or any other conbination of hardware appropriate for the given version of
our invention. For exanple, with a blind 10 user, the Qutput nmay be an
audi o speaker. The term "conmuni cati on network"” includes conmunication
net wor ks woblysagen (such as a ground-line tel ephone, a radmUSON2EB7
broadcast television network or the Internet) and closed (such as an
intranet or a 15 restricted access w de area network or |ocal area
network). As nentioned above, our invention is useful specifically for

met hyl pheni da i tion. er y hogl. | ef ul assess
t he effect onigﬁig%%%i%ggecﬁgé u%%??bn?%% %a§§£%?§%$ %%ﬁ%%#§i%% %élhg many

other potent’ o cogal tye. dys{ungt i on g ugs i nch pel noy, g 1. el

. ) e
Al zhei ner' s disease (rivastigmne, |azabem hysosti debenone,

propentofyl |l ipe, 1 he n ri.fonate);, dementia; anxiety
di sorders ZSPgnﬁhgc ?Q%%ﬁ%én?%? E%gg£1%0%$u%% %ﬁ}?ﬂi ?ﬁﬂfxbdf?U801/02187

One advant age.gf, Qi L oveptd on,  hovever, Ls thal Lis application is not
limted to any certain class d? rug;” Fat her, our {Avent i oh can be tsed to

inexpensiyply?n%nigi%xﬁgggN%ﬁguE@tgl e£§$§s§%%2$t#%$§gtaﬁgl é%ggtive 5

dysfunction o ar maceutica exanpl e; “our

| nventon can, b ysed, | ory 20N 10, St ANSShay | Qs SUE N AR 2Ry Of

cognitive inpairnent the

(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
10 user, the Output may be an audio speaker.

The term "communication network" includes
communication networks both open (such as a ground-line
telephone, a radio, or a broadcast television network or
the Internet) and closed (such as an intranet or a

15 restricted access wide area network or local area
network) .

As mentioned above, our invention is useful
specifically for methylphenidate titration. More
generally, our method is useful to assess the effect on

20 cognitive dysfunction of many other drugs, including many
other potential cognitive dysfunction drugs, including
drugs to treat Alzheimer's disease (rivastigmine,
lazabemide, physostigmine, idebenone, propentofylline,
galantamine, and metrifomate); dementia; anxiety disorders

25 and schizophrenia.
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causes in a population of test subjects in a clinical trial, so that the
potential for such inpairnment can be 10 properly disclosed in the drug
product's | abeling. Thus, the best nbde we currently know of al so

i ncl udes weighEs688!r I Nvention to evaluate the cognitive dysfurstiogns7i npact
(or side effect) of drugs intended for non-cognitive disorders. Exanples
i ncl ude anal gesics, 15 birth control pills or antibiotics, whether or not
known for inducing drowsiness and cognitive inpairnent. Cognitive

Dysfunction Testing ProtosoiSvdnvessi ®n &hr OUfveMYENL | O pasd+ cul ardyy- ¢
effective for evaluating the cognitive effect of a drug 20 entails doing a

patient assesstEnippliteassn oncenat t howttéherdr gy bei ngs adninisiesed to the
patient, and at |east once while the patient has had the drug

admi ni st er ed. drid$} Sraeiist Onoent s én havh Ngat Nse Paddento t ake g series, of
cognitive dysfunction tests while the patient has not 25 taken the drug,

and recei vi Nge4 HiE1 patienicsutL8d1y Page- 46 of e 66, V0 014,54650, RO IS01/ 02187
responses, and anal yzi ng these responses, to forma "baseline" perfornmance

I evel for 3 hedpaibentionsf tan@lshd -o s the-dati ent . has, takem t he drug -
have the patient take a series of cognitive dysfunction tests, and to 5

receive the patimpie s diestidwsPONseSsa@dngk anal ¥z@, L hase qHespAnses 4 form
a new performance level for the patient, and to conpare these new, drug
influenced to quantify the amount of cognitive impairment the drug
causes 1in a population of test subjects in a clinical
trial, so that the potential for such impairment can be
10 properly disclosed in the drug product's labeling.

Thus, the best mode we currently know of also
includes using our invention to evaluate the cognitive
dysfunction impact (or side effect) of drugs intended for
non-cognitive disorders. Examples include analgesics,

15 birth control pills or antibiotics, whether or not known

for inducing drowsiness and cognitive impairment.

Cognitive Dysfunction Testing Protocols

A version of our invention particularly
effective for evaluating the cognitive effect of a drug
20 entails doing a patient assessment at least once without
the drug being administered to the patient, and at least
once while the patient has had the drug administered.
This version entails having the patient take a series of
cognitive dysfunction tests while the patient has not

25 taken the drug, and receiving the patient's test
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responses to the patient's earlier ("baseline") responses to then forma
concl usi on regardi ng whet her synptons of 10 probable cognitive dysfunction
exist and are |ikely caused by the drug. In another version of our
i nventi oo §iBegeati ent is not given the test in the absepegugbi/iigy drug;
rather, the "baseline"” is a conposite of the test results obtained 15 by
ot her people. Alternatively, the patient's drug influenced results can be
conpared both to a standard "baseline," and to the patient's personal
results in the absence of drug usage. In the best nbde we currently know
of to 20 pratespeneas, i apentnaohyzong bsesecogapbinvesdysbuhctmoa testing
protocols such as the follow ng ones. These specific protocols are
protected by"bepgiight, p62000nkkad 1#8tadefor| hbe madi®2000aXdape, al sc.
Adm ni stration of the testing protocols is 25 preceded by displaying an
et hi cal st at enghenohheheapienbchasPageed7tbe 66uMD- 014 B4660e PCTL USOL/ 02187
of the test results and a |l egal disclainmer. The testing protocols begin
only after thekeserssridentitygogsiverefdedfubytaotestsasdn andttator, or by
the user entering a code such as their social security nunber and a secret
5 passworfl. Beferiwecohmepeibgnthe testi ngspootespl sndtheal userthsséenf or ned
that they should not take the tests if the user has recently used al cohol
or other drugsspapabketo form a new performance level for the
patient, and to compare these new, drug influenced
responses to the patient's earlier ("baseline") responses
to then form a conclusion regarding whether symptoms of
10 probable cognitive dysfunction exist and are likely caused
by the drug.
In another version of cur invention, the patient
1s not given the test in the absence of the drug; rather,
the "baseline" is a composite of the test results obtained
15 Dby other people. Alternatively, the patient's drug
influenced results can be compared both to a standard
"baseline," and to the patient's personal results in the
absence of drug usage.
In the best mode we currently know of to
20 practice our invention, one uses cognitive dysfunction
testing protocols such as the following ones. These
specific protocols are protected by copyright, ©2000 Head
Minder, Inc. and ©2000 Xcape, Inc.

Administration of the testing protocols 1is

25 preceded by displaying an ethical statement on the privacy
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of affecting cognitive ability. Adm nistration of the testing protocols is
al so 10 preceded by gathering certain general information on the user.
This information can be useful or necessary to best administer the tests
and i nterwpah/;sidse test results. This general information pagusdasigzhe
patient's Nane, the e-mail and street addresses and tel ephone nunbers for
the 15 patient, the patient's physician, the local hospital, and the
patient's legal guardian (if applicable), so that any of these can be
contacted quic ncy. |.n our referred enbodi nent, the

glg in_an enerﬁgt ( .
appar atus has®h Cofmbn?taf FORSCSdelica SeehladlaF+alBees- t efephbngting
capability or_a gndef1 20 Sinilﬂrlg we Erefer to include contact
i nfor mation fOFOCPHe! parFeht: S h¥aff heF nsF anger pf ovierRF 1t ¥ ol § haer t Bhed
i nformation a€d results can be directly communicated to the insurer
Wit hout i nterVént ng®Handd 1+ ahserPht i ©h. P¥hERe paseenenkehre df Pt h and
school grade are, in our 25 preferred enbodi nent, entered into the software
and used Pag®'98 ?F B&°WD BT 52550° PETF USH D298 72RS detREFFhe which
version ofscertain ;gstingf$rotocols to admnister (we prefer to provide
certain testing protocols € SEVBFHICHR Y f et @nfe Vet Ry ofso t @ahs verids on
suitable for a certajn_age %rqggg. The Test_ Date can be entered 5
aut omati cal | y"By" the E%%ﬁ%?? gtV ey fsheubdshal §dFeries deksFunkt i on
The patient'st ender,ligorts Ifyed, dom nant hand (right, left,
anbi dext r ous) " anger s recently used alcohol or other drugs capable
of affecting cognitive ability.
Administration of the testing protocols is also
10 preceded by gathering certain general information on the
user. This information can be useful or 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
15 patient, the patient's physician, the local hospital, and
the patient's legal 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.
20 Similarly, we prefer to include contact information 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 and school grade are, in our

25 preferred embodiment, entered into the software and used
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known prior history of type and date of prior seizures, concussions,
readi ng probl ens, special education classes, 10 native |anguage, etc...

all can be used to adjust or interpret the testing protocol results. A
chart of wolpi/k4es®i zes can be included, to all ow the patiemcT{usol/snseone

el se) to quantify the patient's pupil size(s). The identity and dosage
regime for the drug in 15 questions can optionally be entered. This
enables one to integrate with the result analysis softmare a function to

o eerwi sod: SABSSLEtI Wis, ane%xﬁfo% e i, 1. dhe, Lesting, pr ot gool

IS superV|sed y soneone ude an

| t t t
o ectronic Zpucslanali e Lo b enierad By e Lesl Sé%seéwgsgi poeate
the testing pyotocols. { htﬁ”ﬁ%f’e"r?‘t xPeersaf&%‘g éjatﬁ{ &ézd%o%{j 4.0 U, ate &he Very

begi nning those ~ 25 tests nost | ndicative of severe cognltlve Page

Lo rapidly triage patie #%%823‘%7 ca%@@ R o S cotgﬂ?t?%;we
| mredt atoly, W CRBIE T 1 (RS patronr A B Sbinaegﬁ'e?i
of the tesun@]trﬁél?} oéks unSégt}tdnarlyThe efne,d' to Qdeerr t estlng

protocols SO |en superi or COgnItI Undtl n can,
played, dominant hand (right, left, ambidextrous), and

known prior history of type and date of prior seizures,
concussions, reading problems, special education classes,
10 native language, etc..., all can be used to adjust or
interpret the testing protocol results. 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 dosage regime for the drug in
15 questions can optionally be entered. This enables one to
integrate with the result analysis software, a function to
advise on the suggested future dosage of the drug.
If the testing protococl is supervised by someone
other than the patient, we prefer to include an electronic
20 "signature" to be entered by the test supervisor, to
create a medical record authenticating who supervised the
test.
We prefer that the testing protocols themselves
be arranged or ordered to put at the very beginning those

25 tests most indicative of the most severe cognitive
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desired, take a longer battery of assays, and obtain a statistically nore
accurate and preci se neasure of 10 cognitive function. At the beginning of
the testing protocols, the wuser is shown the keyboard |ayout, and shown
whi ch keygg opé@sneeded for respondi ng. For each testing pipetrasele2i1sBer een
Instructions are displayed on the D splay, and the 15 user nust respond
appropriately before the protocol begins. Each cognitive function testing
protocol conprises a series of stimuli shown to the user, to which the
user must respond. Wiile it is possible to nmake 20 testing protocols which
use words, wempehrpeeter Tbi@sénab¥©§OEBPSSQBF@ﬁr%rEDbé%@ddgh FFades, not
words. This mnimzes the data bias based on | ess than perfect [iteracy,
usi ng a nonnagkventangodgenfiorathe festPaglepEdtotbrscoamdtihe |ike. Page
20 of 66 WO 01/54650 PCTI USCL/ 02187 Exanples of cognitive function testing
protocol s i nérpdérrpaetfonien kg %?%ﬁéﬁxtggﬁFn@e%%@@ cOPSeIVaRBERE B2 Part |
Tracking Part Il 5 Incidental Learning Part I; | nci dental Learning Part
Il Mat chi hg; reRespoAsenpedéet £ by, Paithput forcing the patient to

5 complete each and every one of the testing protocols.
Similarly, we prefer to order the testing protocols so
that patients with superior cognitive function can, if
desired, take a longer battery of assays, -and obtain a
statistically more accurate and precise measure of

10 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

15 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

20 testing protocols which use words, we now prefer to use
protocols which are based on images, not words. This
minimizes the data bias based on less than perfect
literacy, using a nonnative language for the testing

protocols, and the like.
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Response Direction Part Il1; 10 Response Inhibition; Menory Cabi net
Learning; Menory Cabi net Del ayed Recall; Scanni ng Speed and Accuracy;
Reaction Tine; 15 Cued Reaction Tine; Visual Menory Part |; Nunber

sequenci Rgg o1/ Mes¢'al Mermory Part I1; and Nunmber recall. 2QThh®$6218F ot ocol s
are exanpl es. éUr preferred enbodi nent wuses nmany different specific test

protocols. This nakes it less likely that a user will nenorize a specific
test protocol and the percieved "correct” responses to it. Page 21 of 66
WO 01/54650 PCT/ US01/02187 We now nore fully describe each these exanples
of testing protocols. TExokd s Raf tcdgTest vegf Prot beol tegt trhe hegiamilg of
this testing protocol, the 5 Display displays the follow ng Screen
I nstructions: irYowae etlaboinl tovsee aigrald vwesthi®g gpacescoiust |ike a
tic-tac-toe board. A ball will appear in one of the nine spaces. A noment
| ater, the bal Trackindi ®appear,. The ball will then 10 reappear. If the
bal |l appears in a different
* Tracking Part II
5 * Incidental Learning Part I:;
* Incidental Learning Part II;
* Matching;
* Response Direction Part I;
* Response Direction Part II;
10 ¢ Response Inhibition;
* Memory Cabinet Learning;
¢ Memory Cabinet Delayed Recall;
* Scanning Speed and Accuracy;
* Reaction Time;
15 ¢ Cued Reaction Time;
* Visual Memory Part I;
* Number sequencing;

* Visual Memory Part II; and

* Number recall.

20 These protocols are examples. Our preferred embodiment
uses many different specific test protocols. This makes
it less likely that a user will memorize a specific test

protocol and the percieved "correct" responses to it.
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space, then do nothing. If the ball re-appears in the sane space as the

i mredi ately preceding tine, then press the SPACE BAR Press the SPACE BAR
when you are ready to begin. 15 S Page 22 of 66 WO 01/ 54650

PCTI US01/ The ball is displayed in a square for 1,5 i dol A onds,
follomed‘géﬁg%gﬂhilIiseconds of all blank squares. If theqqggw$ﬁg%%gars in
the sanme square two tinmes in a row, the patient should press the space
bar. The patient inputs 5 their responses into the Response Input, and thus
into the Menory, for further processing by the patient response .analysis
software. W prefer th&S &80 A5 &g&é’lgdte Crﬁ%§s§ﬁtc(%a§6’1’ec?ﬁ FEEEFY Sthrity
stinmuli over. about one mnute. 10 Tracking Part |l Testing Protocol At

t he begi nni n@ foft &Hid % ELEERE Dot ocol, the Display displays the follow ng
Screen Instructions: You are about to see the same grid as before. This
time, press the SPAGEXBASQ Pen FRS iR EXRL o8, in the 15 space

i mredi ately preceedi ng, but the space before that aone. The ball i%

di spl ayed in the squar &% &1 55660040 iode ESrds F B PGWEd by Sd0  the

mlliseconds of hlank squares. If the ball appears in the sane square as
t he S Display displays the following Screen 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 momnent later, the
ball will disappear. The ball will then

10 reappear. If the ball appears in a different
space, then do nothing. If the ball re-appears
in the same space as the immediately preceding
time, then press the SPACE BAR.
Press the SPACE BAR when you are ready to begin.

15
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20 tinme before the previous tinme, the user should press the space bar. W
prefer to display about sixty stimuli over about two m nutes. The patient
inputs their responses into the Response Input, and thus into the Menory,
for furt essing by the patient response anal ysis T 5 This
t est nayhﬁg H§ﬁ8€|ed for patients with high cognitive PaggTZB 0?2%% WO

01/ 54650 PCT/ US01/ 02187 functioning to require a response for the third
preceedi ng position rat her than the second or the inmediately preceeding

one. Incident rni.n ar t 5 At the be of this testin

protocol , t he L%%}a % Cgpflpa%ﬁyet%e”f dt I%ﬁﬁ%ge S%?’%eln 395 Tt %dSsdon you
will see a se of . pi ct pear on screen. \Wenever you se a

pi cture of a {Ci)]ﬁéjr’{f &Y h%{% %f%rjlﬁetcoridrse@ ra]\}eg%;taa{ﬂi IV F Sr esls

space bar. u see a picture of anything else, then do nothin Try to
be fast rﬁ%&ol %%} s 5 WU i P i ERP o hdW'astt %ey
respond. Press t he sp ce b r mhentaﬁfu are ready to begin. 15 The D splay
then di spl ay?ap’i]t?trlﬁ Od‘\‘ IR raace Hff - e%‘reyd’a%ﬁlc%]tedt@utéa

pi cture |§ | ayed for seconds, foI | owed 1 seconds of bl ank screen.
nt

The pati sretSrPéﬁnrserSeslddr?sets“ﬁ QOSHWER NuS 35t} HGE i nt o

the Menory, fﬁ)r furthfe tr ssing by the
emory, tor rther processing by the patient response

analysis software. We prefer the testing protocol to
present approximately thrity stimuli over. about one
minute.

10 Tracking Part II Testing Protocol

At the beginning of this testing protocol, 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
15 space lmmediately preceeding, but the space before that
one.
The ball is displayed in the square for 1,500
milliseconds, followed by 500 milliseconds of blank
squares. If the ball appears in the same sguare as the
20 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 response analysis software.

25 This test may be modified for patients with high cognitive
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20 patient response analysis software. W prefer to dislay about fourty
stinmuli (about ten plants, 15 aninmals and 15 i nanimate objects) over about
two mnutes. Incidental Learning Part Il At the beginning of this testing
pr ot ocol , Di splay displays the follow ng Screen | . Page
D or o6 VB89 50 Rt Usos | 03367 Soon, you will see L R ShIoRNs
pictures. Sone are fromthe series you saw a few m nutes ago, while sone
are new. Wien you see a picture that you recognize froma few nonents ago,
press the 5 space bar. |If you see a picture that you have not seen before,
t hen do not hi AgncTigning beo festln thoutspeksaglor stiakesh 1 Yo up ae e bei ny
timed on how fast you are. Press the space bar when you are ready to
begi n. 10 Ther®ksplay, thephel sphaystipe csaresd obr ptlant Snmeadi ae¢ by and
everyday objects. About twenty inmages fromthe Incidental Learning Part |
are repeated.PEacPepiey wreis displayed for 2.0 seconds, followed by 1.0
second of blank screen. The patl ent |nputs their responses into the
Response 15 | nput ,laaddeny 5 Baotyl for further processing by the
pati ent response anal ysis software In our preferred enbodi ment, separate
statistics® for ani mat eAtanthé naed et enpi ef urlel 5 esponses zar@t@mlectleed and
conpared. We prefer about fourty stinmuli over about

Display displays the following Screen Instructions:

Socon you will see a series of pictures appear on
the screen. Whenever you see a picture of a
plant (such as a fruit, tree or vegetable),

10 press the space bar. If you see a picture of
anything else, then do nothing. Try to be fast
without making mistakes. You are being timed on
how fast you respond. Press the space bar when
you are ready to begin.

15 The Display then displays pictures of plants, animals, and
everyday objects. Each picture is displayed for 2
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

20 patient response analysis software. We prefer to dislay
about fourty stimuli (about ten plants, 15 animals and 15
inanimate objects) over about two minutes.

Incidental Learning Part II

At the beginning of this testing protocol, the

25 Display displays the following Screen Instructions:
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20 two mnutes. We prefer to give this test after Incidental Learning Part
| and another, intervening task. Matching At the beginning of this testing
protocol, the Display displays the follow ng Screen Instructions: Page 25
of 66 WD 01 0 PCT/USQOL/ 02187 You are about to see, f nds,
ten nat3%1égd%§irs of shapes laid out in a grid. Study tEéTs g$§§§P

| ocati ons. The shapes will then be hidden under small squares. Once the 5
shapes are hidden, use your nouse to click on any square. The shape hi dden
beneath the square w | appear. Then, use your nouse to click on the

square that you t%&ﬁf{ec %@rﬁifﬁesé@t§h% e Shape,; 4y you dosgd find the

mat chi ng shape, 1 ot h shapes wi be covered again. Repeat the

process unti | you, i nd al 1 the 1l chi ng, payrs. rdivnig.@kesgd| the matches
e.

inas few tries as pOSS|bT ou wI1 not be tinmed. Press the space bar

when you are ready, 10, beghD. ,.d%,Jhe Usery MHSt Liad, ten. mmsshing: pai rs of
or

shapes. Al pairs are initially displayed ten seconds, and then

covered. In the exanple.above. ths.Dbsplav.dioptaygooneorsbanege The user

must then try to tTind ocation the other. The patient inputs their
responsessinto thgpggeﬂggppns?flQgHtse@nQ ﬁpg§u£@t9h£@ey$@nﬁgﬁé for further

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 are ready to begin.

10 The Display then displays pictures of plants, animals and
everyday objects. About twenty images from the Incidental
Learning Part I are repeated. Each picture 1is displaved
for 2.0 seconds, followed by 1.0 second of blank screen.
The patient inputs their responses into the Response

15 Input, and thus into the Memory, for further processing by
the patient response analysis software.

In our preferred embodiment, separate statistics
for animate and inanimate picture responses are collected
and compared. We prefer about fourty stimull over about

20 two minutes. We prefer to give this test after Incidental
Learning Part I and another, intervening task.

Matching
At the beginning of this testing protocol, the

Display displays the following Screen Instructions:
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processi ng by the patient response analysis software. |f

the user is

correct, both shapes in the pair stay uncovered. OQtherw se, both wll be
covered up again. The test continues until all matches are nade or until

t he 25 zggﬁngé#ﬁnpts fourty guesses. There is no tine llnﬁéﬁ” g 63726 of 66

WO 01/5 USO /02187 Respionse Direction Part

eglnnlng of

this testing protocol, the D splay displays the follomﬁng Screen
I nstructions: Soon, you will see nunbers appear briefly on the 5 screen.

Pl ace your left index finger on the 1 key and your right

i ndex finger on

the 0 key. Wen You see aheunuhbeseel"fdispbayedcondypurenscreen, press
nunber 1 on your keyboard. When you see the nunber "0" displayed on your
screen, 10 press hahbein® balyourtkeybpasdlalfi gou seeaamyidot her nunber,
do nothing. Try to be fast w thout making m stakes. You are being tined on
how fast you respdhdly Pileesshieespatebariohen Ybe ahapesadylio begin. 15

The Display then displays a nunber for about 0.5 seconds,

followed by 1.5

seconds of blank skefeene Thedpatiedtr $hpulssgheresresponseshiénto the
Response Input, and thus into the Menory, for further processing by the
pati ent 5esponse5%®@¢§s@§es@i@@%me ufResponsesogan becutiahydine 20 before

the next digit is displayed. W prefer displaying

any square. The shape hidden beneath the square

will appear. Then, use your mouse to click on

the square that you think covers the matching

shape. If you do not find the matching shape,

10 then both shapes will be covered again.

Repeat

the 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.

15 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 responses into the

20 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 all matches are made or until the

25 user attempts fourty guesses. There is no time limit.
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about sixty stinmuli over about two m nutes. Response Direction Part |1 At
the beginning of this testing protocol, the Display displays the follow ng
Screen Instructions: Page 27 of 66 WO 01/54650 PCTI US01/02187 Soon, you
Wl seewipbess appear briefly on the screen. Place yourpd@fidorisidex
finger on the 1 key and your right index finger on the O key. Do the

i nverse of what you did on the last test. 5 That is, when you see the
nunber "1" di splayed on your screen, press nunber 0 on your keyboard. When
you see the nunber "0" displayed on your screen, press nunber 1 on your
keyboard. If you ResonmysetberequnderPado hothing. Try to be 10 fast

w t hout maki ng m stakes. You are being tined on how fast you respond.
Press the spacebar wheht youe dpegiwatydtof belgi n. tdheibysprayothen displ ays
a nunber for about 0.5 seconds, followed by 1.5 seconds of blank screen.
Responses canP13Blagcdisahyys nehdef ok bowheg neéxrednginsisudi sphayed. The
patient inputs their responses into the Response Input, and thus into the
Menory, for furthefoprocessingl bysehenupattentpresponseeihal gsishsof t war e.
We prefer displaying about sixty stimuli over about two mnutes. 20
Response Ihhi bitioscreer he beagianyogr ofefhi sndest fhgopr obocobe 1 he

key and your right index finger on the 0 key.
When you see the number "1" displayed on your
screen, press number 1 on your keyboard. When
you see the number "0" displayed on your screen,

10 press number 0 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 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 software. Responses can occur anytime

20 before the next digit is displayed. We prefer displaying
about sixty stimuli over about two minutes.

Response Direction Part II

At the beginning of this testing protocol, the

Display displays the following Screen Instructions:
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Di splay displays the followi ng Screen Instructions: Shortly, you wll see
a series of pictures. Press the space bar every tine you see a picture 25
except if it is of an aninmal. Press the Page 28 of 66 WD 01/ 54650

PCTI USO / pacebar as fast as you can. You are bein i nmeber,
press thégééﬁg‘gsiar every tinme you see a picture except iq)féljlﬂf%?/gngﬁ
animal. Press the space bar when you are ready to begin. 5 The D spl ay

t hen di spl ays pictures of objects, plants, and aninmals. Each picture is
di spl ayed for 2.0 seconds, followed by 1.0 seconds of blank screen. The
patient inputs theoonyegpongeslinte niveb&espamseat nprief aydoit httise i nt o t he
Menory, for further processing by the patient 10 response anal ysis
software. W prefesctoense Bbatk goxtyleftvengéik nlngevesn abioatl 3. 3

m nutes. Menory Cabinet Learning At the beginning of this testing protocol,
the D splay displbhyg s¢he yohl omiqgt Scnéen fhsgevcdr orise ASkdy. a nonent,

you wi Il see a cabinet with nine commobn objects placed on different
shel ves. You wi | | Dhavkee t wen¢ ys s ecOnelisa t oy oendt & zen whes el asacteobj ect i s
stored. Study hard. Doors will then close to cover the objects and you

will be 205 asked tBh&fndst helmgn opeu atea theaenunorr c'an” doi sphdgedy eit her
(A) pressing the nunber key (1-9)
on your screen, press number 0 on your keyboard.
When you see the number "0" displayed on your
screen, press number 1 on your keyboard. If you
See any other number, do nothing. Try to be
10 fast without making mistakes. You are being
timed on how fast you respond. Press the
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
15 occur anytime before the next digit is displayed. The
patient inputs their responses into the 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.

20 Response Inhibition

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
Shortly, you will see a series of pictures.
Press the space bar every time you see a picture

25 except if it is of an animal. Press the
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on your keyboard that is the same as the door where you think the object
is hidden, or (B) pointing and clicking your conputer's nouse on 25 the
door where you think the object is hiddeen. Page 29 of 66 WO 01/54650
PCT/ USOL/ Q@1 faeshf YOU make a mistake, then the test wll ﬁ@%gﬂmyggu wher e
the object is, so that you can find it later. You wll be asked to find )
each object a total of four tinmes. Press the space bar when 5 you are
ready to begin. The user nust nenorize the |ocatinos of nine comobn
objects. In one version, we prefer to use toys as objects. The | ocations
are random y generidR@tEhdf @achasiuses,veo admi m Yeu uses sobieing able to
"menorize" the 10 | ocations. The user is queried about the |ocations one at
a time. The patientiTeput sSReHET r esPORSesh¢ ntwatheva Respanset imput , and
thus into the Menory, for further processing by the patient response

anal ysis sof tware.YO'Af§%% driet¢ourel ¢ epleries)t ihere dsimakecond 10
second 15 display, and then the process repeats. This continues wuntil the
user has been asketF3ot &' otash A ededn objectre forady itmeshedfn t he user
guesses incorrectly, then the correct locatin is briefly shown. If he
guesses cor reks ISRy Dyt a9 o spraysi clooreectf "olgtet i st icsrars 200d
collected for each round. There is no tinme limt. Menory Cabi net Del ayed
Recal | 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 Input, and thus
into the Memory, for further processing by the patient

10 response analysis software. We prefer to use about sixty
five stimuli over about 3.3 minutes.

Memory Cabinet Learning

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
15 In a moment, you will see a cabinet with nine
commmon objects placed on different shelves.
You will have twenty seconds to memorize where
each obje;t is stored. Study hard. Doors will
then close to cover the objects and you will be
20 asked to find them, one at a time. You can do
this by either (A) pressing the number key (1-9)
on your keyboard that is the same as the door
where you think the object is hidden, or (B)
pointing and clicking your computer's mouse on

25 the door where you think the object is hiddeen.
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At the beginning of this testing protocol, the Display displays the

follow ng Screen Instructions: A few nonents ago, you saw a cabinet with

ni ne

obj ect s.

25 objects placed on different shelves. In a Page 30 of 66 WD
01/ 54650 /02187 noment, you will be asked to fin jL£nMs one
rubae mﬁgﬁhﬁ%g’ql TR Fodb

objects first, and you will not be told if you are right or wong. 5 Press
t he spacebar when you are ready to begin. There is no initial display of

i ke you did before. This tinme, you will "not see the

The user nust recall their locations from Menory Cabi net

Learni ng. The patienfoy npaks a helstaksponses it otdde Respanseiddput ,

thus into the Menory, for further processing by the 10 patient response
anal ysi s soft war e. YOJheteelis g yolmrect rioundsof thiateryes, cand inad fieedback
about the correctness of a response. This test nust be given after Menory

Cabi net

Lear ni ng, L &fRE pr efat ralblly L tagkerhothefindteratembgedask.

and

Scanni ng Speed and Accuracy 15 At the beginning of this testing protocol,
Di spl ay di spl&8/fs2} Hef fisiurowiime Scr dared nstiraictiaores :baowhdrook at t he
sanpl e shapes bel ow. The shapes are in two groups. If both the shapes on

t he

t he |
i ne,

eft

10

15

20

25

nd sideVy@f adtre 19

The user must memorize the locatinos 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 gueried 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 software.
After one round (9 queries), there is a second 10 second
display, and then the process repeats. This continues
until the user has been asked for a locatin of each object
four times. If the user guesses incorrectly, then the
correct locatin is briefly shown. If he guesses
correctly, the Display displays "correct." Statistics are
collected for each round. There is no time limit.

Memory Cabinet Delaved Recall

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
A few moments ago, you saw a cabinet with nine

objects placed on different shelves. In a

Page 30 of 66
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press the space bar ONCE. If the shapes are not BOTH on the right



hand side, then press the space bar TWCE. You only get one chance for
each item Renenber - press ONCE for yes and TWCE for no. Wrk as Page 31
of 66 WD 01/54650 PCTI USOLl/ 02187 fast as you can wi thout naking any
m st akes ywd¥8g8s0t N€ space bar when you are ready to begi npcthgofAigt ay then
di splays to the patient two groupings of synbols, one on the l-eft side of
the Display and one 5 grouping on the right side of the Display, |like this:
A 91 s ? A A Each of approximately thirty groupings of synbols appears
separately. The patient inputs their responses into the Response |nput,
and thus into thempBapty, vborwflitt her aiB@epr acesshdgtbhysthétpaki ent response
anal ysis software. We prefer to fix the time required at ninety seconds.
An alternate verspoa af thismtestiing pietogol Hsd befask.thehpatient to hit
the nunber "1" key if one target shape is present on the right side of the
Di spl ay. and the t5maunber w21lkeyti 6ebothet abgettshapestarengresent there.
Reaction Tinme At the beginning of this testing protocol, the D splay
di spl ays the fol |l BaikngiStreeh bastoldt ionsouleok atghheosanpbegwhite circle
bel ow. Each tinme 20 that you see the white circle, press the space bar.
Try and be qui ck Riehsuthemkpagehistakes. yPnesset headgpacebbainwhen you are
r eady.

There is no initial display of objects. The user must

recall their locations from Memory Cabinet Learning. The
patient inputs their responses into the Response Input,
and thus into the Memory, for further processing by the

10 patient response analysis software. There is only one
round of queries, and no feedback about the correctness of
a response. This test must be given after Memory Cabinet
Learning, and preferrably after another intervening task.

Scanning Speed and Accuracy

15 At the beginning of this testing protocol, 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 also on the
20 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 for yes and TWICE for no. Work as
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The Display then displays a series of pictures to the patient, using a
ratio of 1 "target"” inage (in this Page 32 of 66 WO 01/ 54650
PCT/ USOLl/ 02187 ---Y L U, GV V u exanple, a white circle) for every several

non-targ&%nngm% es (in this exanple, nonwhite circles) displa¥fthzis7ihe
patient ['nputs tTheir responses into the Response Input, and thus into the

Menory, for further 5 processing by the patient response anal ysis software.
In our preferred version, in the Reaction Tinme testing protocol, the
visual stinmulus duration is 1.5 seconds, followed by 0.5 seconds of blank
screen. The pati eABS§ 2fegponsencuhthfBFelarengcelly BAFEEKAB-within the 1.5
10 second stinulus, but is not allowed thereafter. For the personal

conmput er versi onsPeespukhej prefti BAS FhANCHALr asE F@?dVOFOegaﬁﬁPe, t he PALM
PILOT (TM based versions), we prefer using certain software operating
syst ens nost TaBl Bieplagcbhnpdat Pt ABST Api ANESPRESPBASEVPI HECYPHIES Bf this
testing protocol. Personal conputer tinmers operate independently of the

m croprocess6¥MEpéed. OTRUS: GBEngeat266drHRT mEr BpFBéa¥saPd 8Rea 450 MHz
one, does not affect tiner speed. However, different operating,systens have
20 dif f er ent 9ratesngf cupdati AgIhhestimerl ThasPisAlPWNDOWSe 80318 (TM),

W NDOAS 95 (TM and WNDOAS 98 (TM (each commercially avajlable from
Mcrosoft Corp., Redmond, A § {s? 8§ ¢:; AA

Each of approximately thirty groupings of symbols appears
separately. The patient inputs their resbonses into the
Response Input, and thus into the Memory, for further

10 processing by the patient response 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 of the Display. and the

15 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 Instructions:
Look at the sample white circle below. Each time
20 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.
The Display then displays a series of pictures to the

patient, using a ratio of 1 "target" image (in this
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Washi ngton), the tinmer is updated only 18.2 tinmes per second, resulting in
a maxi numresol ution of +27 Page 33 of 66 WO 01/ 54650 PCT/USO01/ 02187
mlliseconds. For many testing protocols, this will have no significant

i npact. CwerbiRaemti on Tinme At the begi nning of this testingcpustoneds, the

5 Display displays the followi ng Screen Instructions: Press-tte spacevbar
only when the white circle is displayed after a black square is displayed.
Do not press the space bar if the white circle is displayed after any

ot her shape, nor any other color of square. 10 Renenber, press the space
bar only whenexa@prwhit e wbiitel esricdedi $prayedraf teveaabl ack-squaee. Try and
be quick w thout making m stakes. Press the space bar when you are ready
to start. Theibegpkayithehidi sphapset haohlackesquareetol howedahyd. 15 white
circle pair, in aratioof 1:6 with total other stinmuli. The ratio of the
target (white circle) wrhk ptaiget pnpoes thkaekrsgpaners tatbarget W thout

a target priner, is 2:1. The patient inputs their responses into the
Response | npuResandsthiispiunt oahHetMesoiytof enef MefiBel, 200pr egesskng by the
patient response analysis software. This portion of the testing protocol
takes 3 ni hut esoceVisnal biveoeypPRatent AbsbbesbeghaniBgsofokhivsrtest iAg
protocol, the
our preferred version, in the Reaction Time testing
protocol, the visual stimulus duration is 1.5 seconds,
followed by 0.5 seconds of blank screen. The patient's
response can therefore occur any time within the 1.5
10 second stimulus, but is not allowed thereafter.
For the personal computer versions of our
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
15 response time limits of this testing protocol. Personal
computer timers operate 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
20 different rates of updating the timer. Thus, on WINDOWS
3.11 (TM), WINDOWS 95 (TM) and WINDOWS 98 (TM) (each
commercially available from Microsoft Corp., Redmond,

Washington), the timer is updated only 18.2 times per

second, resulting in a maximum resolution of +27
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Di splay displays the followi ng Screen Instructions: Page 34 of 66 WO

01/ 54650 PCTIUSO /02187 Now, you will see a series of pictures appear on
the display. Sonetines, you will see a picture a second tine. Each tinme you
see a piclbGsh@p the second time, press the space bar. Pﬁ@?/%sﬁﬂﬁlsﬁ space
bar when you are ready to begin. The D splay then displays a series of

pi ctures, as for exanmple: (r)A O ti Each of the single forty pictures
is displayed for two 10 seconds. O the forty pictures, twenty are
repeated and twenty are not, for a test tinme of two mnutes. The patient

i nputs their meéspomsesnidato Fhe ResponsetlinpubrotandlthushiiBt @itthenlksory,
for further processing by the patient response analysis software. 15
Nunmber Sequencbngidhitheabeéginpeng.of this testing protocol, the D splay
di splays the following Screen Instructions: Belowis a key that pairs the
nunbers 1 through Suetdt ResynthohsTiBeneath the key, you wll see a 20

series of synbols with enpty boxes underneath. Fill in the correct nunbers
for each synbol using mhetheneegenkeypads khiyowerBkagapraitstake, thust
keep going. Try and fill in as Page 35 of 66

5 Display displays the following Screen Instructions:
Press the space bar only when the white circle is

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.
10 Remember, press the space bar 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
primer, is 2:1. The patient inputs their responses into
the Response Input, and thus into the Memory, for further
20 processing by the patient response analysis software.
This portion of the testing protocol takes 3 minutes.

Visual Memory Part I

At the beginning of this testing protocol, the

Display displays the following Screen Instructions:
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WO 01/ 54650 PCT/ USOL/ 02187 nmany nunbers as you can. Press the space bar
once to begin. The D splay then displays, for ninety seconds, a screen

like this: 5 KEY 13 0 $000<<123456 TEST 0000 Q@ " 000 $000O0
The pati emboi/sqesd s their responses into the Response 10 | rpoavysoanzist hus
into the Menory, for further processing by the patient response analysis
software. In our preferred enbodinent, we use aninmal sil houettes rather
than typographic synbols, but words, nunmbers, and any ot her visual
indicia are all acgce table._%ﬁEVisual Menory Part, 11 At the begi nning of
this testing protocsl’, fHe “Displ%y YispiEys The Fottow MPrset e
Instructions: Just a few nonents ago, you saw a |ist of pictures. Some you
saw once, others tWite&isPie 36VICEEMD MIB4EE0L FESTF US@TOMBT  Press

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

The Display then displays a series of pictures, as for

example:

22
°
U

S I Qe Do

Each of the single forty pictures is displayed for two

10 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 Input,
and thus into the Memory, for further processing by the
patient response analysis software.

15 Number Seguencing

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
Below is a key that pairs the numbers 1 through
9 with symbols. Beneath the key, you will see a
20 series of symbols with empty boxes underneath.
Fill in the correct numbers for each symbol
using the numeric keypad. If you make a

mistake, just keep going. Try and fill in as

Page 35 of 66



you recogni ze frombefore. 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. 5
The Display then displays a series of pictures, one every two seconds. All
the fortwgeedsssoes fromthe Visual Menory Part |1 testingcprusonenBs are

di splayed, in addition to twenty new pictures, over a two mnute total
time. The 10 patient inputs their responses into the Response Input, and
thus into the Menory, for further processing by the patient response

anal ysi s sof t war e. milugbermRecal ksAyottheahegi priBg @fict Bhsctestirng protocol ,
the 15 Display displays the follow ng Screen Instructions: Now, you w ||
see a series of nuabeestappeginon the display, followed by a display
screen with sonme blanks on it. Using the nunber keys, enter the nunbers
in the bl anksTha Bxaptky thensdmep28yer débrasiyedyseecbhapl Yodceaanuse the
backspace key to change your answer if you think you have nmade a m st ake.
Press the spatekbathishen you are ready to begin. The Display then displays
a series of individual nunerals, 25 one nuneral at a tine, like this: Page
37 of 66 WD 01/54650 PCT/USOL/ 02187 5 3 KErY

7] b + % «

1 2 3 4 5 6
TEST

7] % 7.} « b ¥

=) 7] % ¥ % /]

The patient inputs their responses into the Response

10 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, and any other
visual indicia are all acceptable.

15 Visual Memory Part I1

At the beginning of this testing protocol, the

Display displays the following Screen Instructions:
Just a few moments ago, you saw a list of

pictures. Some you saw once, others twice.
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Each group of nunerals is displayed for 750 mlliseconds. The first groups
di spl ayed consist of only two nunerals. Latter groups consist of |onger
and | onger groups of 5 nunerals: 7 4 8 2 9 The patient inputs their
responseswioq,tlg“{sﬁe Response Input, and thus into the Menog T/U%(H ozfdj”her
processi ng by e patient response analysis software. The LNng

protocol continues until the patient nakes two consecutive errors on the
sanme level of difficulty (i.e., two consecutive errors with nuneral groups
havi ng the same quantity of nunerals in them). Wien the patient makes
these two consecutPwvesertios sspdde Hestwngn pyol 0€8d St©OPSELrd SciNwTber
sequencing At the beginning of this testing protocol, the Display displays
the foll owi ng Screem | nstoyict t@ndromave Fyos. Wit S Be Bapfc nuneral s
appear on the display, followed by a display screen with 20 sone bl anks
on it. Using the muerjwskeypadgnent esr tdree ntHEdErgou Nsddhecpl @nks in

ASCENDI NG order. That is, order themfromlowest to highest. You can use
the backspace key RiesPage 3pafe G MOHKEH SAGSG RCT/ LIS/ Q2 %lrphange your

answer if you think you have nmade a m stake. Press the space bar when you
are ready 5to begin.

The Display then displays a series of pictures, one 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

10 patient inputs their responses into the Response Input,
and thus into the Memory, for further processing by the

patient response analysis software.

Number Recall

At the beginning of this testing protocol, the
15 Display displays the following Screen 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 exactly the same

20 order as you see them. You 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.

The Display then displays a series of individual numerals,

25 one numeral at a time, like this:
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The Display then displays a group of nunbers, like this: 55 3 4 The
patient inputs their response (the correct response would be "3 4 5" in
the i Mmedi ate exanple) into the Menory. Each group of nunbers is presented
for two yweaAlgs: The first groups displayed consist of optyustnees7lO
nuneral s. Latter groups consist of |onger and | onger groups of nunerals: 2
8 319 The patient inputs their responses into the Response Input, and
thus into the Menory, for further processing by 15 the patient response
anal ysis software. The testing protocol is discontinued when the patient
makes two consecutive errors on the s |l el of difficulty (i.e., wth
two consecutive nunber groups having tfe sa quantity of nunbers in
them). This test portion takes 20 approxinmately three mnutes. Summary On
conpletion of the testing protocol(s), the patient is infornmed that the
testing i s carphetgeoul tlienumtage s39 s0HicH 1\WDA1/24656 0PGTN USOLLORERT

after conpletion of all protocols, or during the test process, the

pati ent's redpende rdat grioapysed sas avani abheisitnput snily the patikeat sr.esponse
anal ysis software. Patient Response Analysis Software 5 The user's results
for the cognitaitrerdysbunst icofsist of longer and longer groups of

S numerals:

7 4 8 2 9

The patient inputs their responses into the Response
Input, and thus into the Memory, for further processing by
the patient response analysis software. The testing

10 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
guantity of numerals in them). When the patient makes
these two consecutive errors, the testing protocol stops.

15 Number sequencing

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
Now, you will see a group of numerals appear on
the display, followed by a display screen with
20 some blanks on it. Using the numeric keypad,
enter the numbers in the blanks in ASCENDING
order. That 1s, order them from lowest to

highest. You can use the backspace key to

Page 38 of 66



testing protocols are then analyzed statistically, to obtain the nost
information fromthem In our invention, the statistical analysis
capability is integrated into the system This is done by incorporating
directly wotoo/sgeso 10 system patient response anal ysis sofpamusoi/olis
patient response analysis software uses as variable inputs the- testing
protocol results discussed above. The patient response analysis software
then statistically analyzes these responses and cal cul ates certain val ues
for each 15 specifjc testing protocol, the values for certain protocols
conbi ned, and the VAPEEe YORT afPSVRE pFoverofbinkonbinkave \wadeszuss each
inturn. In our preferred version, we use the followng statistical

anal ysi s protocol s"*Th&e conpFafi bac ofPefeskear 28heraypstaral rgradyocol s is
protected by copyright, 01999 Xcape, Inc. Individual Testing Protocols For
each separate cognF%i]P/%gH?/sfuncti on testing protocol, the patient response
anal ysis software 25 cal cul ates: Page 40 of 66 WD 01/ 54650 PCT/USO01/ 02187

t = Average RERPONSEPIRYetien ¢bypbeys respomsescd =ulpens s bikOntisss on
(msses or errors) C = Errors of Conm ssion (false positives, if 5

appl i cabl eg 5 3 4

The patient inputs their response (the correct 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 of only three
10 numerals. Latter groups consist of longer and longer

groups of numerals:

2 8 3 1 9

The patient inputs their responses into the Response
Input, and thus into the Memory, for further processing by
15 the patient response analysis software. The testing
protocol is discontinued when the patient makes two
consecutive errors on the same level of difficulty (i.e.,
with two consecutive number groups having the same
quantity of numbers in them). This test portion takes
20 approximately three minutes.
Summary
On completion of the testing protocol(s), the

patient is informed that the testing is complete. Either
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Fromthese, the followng ratios can be derived: Proficiency Index = (0 +
C / t Discrimnability = 100 x [I - (0 + C/ Nunber of Stimuli)] 10 Note
that in our preferred enbodi nent, neither Proficiency |ndex nor

Di scrim | Jdisy are used. Response Bias = (C - 0) / (C +pBtiyshijo2igy errors
then = 0.” Résponse Variability = nean standard deviation of 15 response
times. Response Variability is calculated for the continuous perfornance
test protocol(s) (e.g., the "Go No-Go Test" above) only. QLevel =y - C -
0 20 Retention Index = 100 x Del ayed Recall / Inmediate Recall. Retention
| ndex is cal afltatre¢oinprl etthenmerfory It estes cardlys, ckesturinketrest tGaytr el ation
Page 41 of 66 WO 01/54650 PCT/US01/ 02187 |If baseline data is avail able

(ei ther frompaogatsisentthpo@atientspecidfspealdey datomia wdeor dsestaradmiinpi st er ed
to that patient), then the patient response analysis software can also
cal cul ate, fanpedeshiof tikee calioeea tvalesesn stehena lgarirselsatfitom rlzet ween a gi ven
baseline test value ("a") and the value obtained in a subsequent test
("b"). W deratté entthResponise| aniediysher € cds warreab) . "

5 The user's results for the cognitive dysfunction
testing protocols are then analyzed statistically, to
obtain the most information from them. In our invention,
the statistical analysis capability is integrated into the
system. This is done by incorporating directly into our

10 system, patient response analysis software. The patient
response analysis software uses as variable inputs the
testing protocol results discussed above. The patient
response analysis software then statistically analyzes
these responses and calculates certain values for each

15 specific testing protocol, the values for certain
protocols combined, and the values for all the protocols
combined. We discuss each in turn.

In our preferred version, we use the following
statistical analysis protocols. This compilation of these
20 statistical protocols is protected by copyright, ©1999
Xcape, Inc.

Individual Testing Protocols

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

25 calculates:
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r(ab) = S(ab) / sqgrt [S(aa) x S(bb)] S = Sigma = standard deviation 10 Mi
= nmean S(aa) = SUM[(a - nean (a)) ™~ 2] S (bb) SUM[ (b - nmean (b) ) ~
2] S(ab) = SUM[abs [ (a - nean (a)) x (b - nmean (b)) ] ] Selectively
Conbi nedyestdspg Protocol Analysis 15 In addition to anal yeirR@eflghgy f or
each testing protocol separately, the patient response analysis software
conbines the results of certain testing protocols for certain anal yses.
General Attention = total correct responses for 20 Nunber sequenci ng and
Nunber recall protocols. Attention Consistency = the weighted nunber of
digits in Nunber ‘sequedviedgdgndRpepee Mdasl | . Page 42 of 66 WD 01/ 54650
PCTIUSO /02187 Attention Accuracy = (Discrimnability for Response Speed
+ Di scrimnability focoRgsgonges@oeiseg and I nhibition) / 2. Attention
Efficiency = (Proficiency for Response 5 Speed + Proficiency for Response
Cueing and I nhibiCti en) ErrdrsPodcessisig obpead sAeeULRC % rToQ)Level for
Synmbol Scanning + Q Level for Nunmber sequencing) / 2. Processing Speed
Efficiency = (Proticlengy, bot SymbolniQ-Seanning st Brefigiency sftor Nunber
sequencing) / 2.

5 applicable)

From these, the following ratios can be derived:

Proficiency Index = (O + C) / t
Discriminability = 100 x [1 - (O + C / Number of
Stimuli) ]

10 Note that in our preferred embodiment, neither Proficiency

Index nor Discriminability are used.

Response Bias = (C - 0) / (C + O); if no errors then

= 0.

Response Variability = mean standard deviation of

15 response times.
Response Variability is calculated for the continuous

performance test protocol (s) {e.g., the "Go No-Go Test"

above) only.
Q Level =y - C - 0O

20 Retention Index = 100 x Delayed Recall / Immediate

Recall.

Retention Index is calculated for the memory tests only.

Test - Retest Correlation
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Menory Accuracy = (y for Visual Menory Part | +y for Visual Menory Part
1) / 2. Menory Efficiency = (Proficiency for Visual Menory Part | +
Proficiency for Visual Menory Part 11) / 2. 15 Reaction Tinme Index =
average LeEGLdQf time for Response Speed + average reacti Qiriids®odigf
Response Cueing and I nhibition. Processing Speed |Index = average reaction
time for Synbol Scanning + average reaction tine for Nunber 20
sequenci ng. Conplex Reaction Tinme = average reaction time for Visual
Menory Part Il + average reaction time for Response Cueing and | nhibition.
Total Conbi ned Tést ilreg eRrigteocid t aVall suesra PPagel o 3( cif t 1 AR il /54680 ent

PCTI US01/ 02187 For all cognitive dysfunction testing protocols conbined,
the patient mespgonse arpalcgisiisaaldft waren <alcidmtiesst QuirialilstSpeed t» Over al |
Accuracy Overall Proficiency = Overall Speed / Overall Accuracy In our
preferred entidditmersttidrie ,speech taccyracyerand-e ffdrised encyl yesuldo itvdirces
are generated at the domain 10 level; that is to say, if one cognitive
dysfunction taest iaigpratloedlatat, faseldawh icsf ddsidadheraiargml trange,

5 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) = 3(ab) / sqrt [S(aa) x S(bb)]
S = Sigma = standard deviation
10 Mu = mean
S(aa) = SUM [(a - mean {(a)) " 2]

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

S (ab) SUM [abs[(a - mean(a)) x (b - mean (b))]]

Selectively Combined Testing Protocol Analysis

15 In addition to analyzing data for each testing
protocol separately, the patient response analysis
software combines the results of certain testing protocols

for certain analyses.

General Attention = total correct responses for

20 Number sequencing and Number recall protocols.

Attention Consistency = the weighted number of digits

in Number sequencing and Number recall.
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the software can still generate a statistically neaningful score. If this
is not done, then if a patient does not understand the instructions, or
has attention deficit 15 disorder, or is disturbed by a tel ephone cal
during the test, then that patient's erroneous results wll create
syst emat | WONFE0nhi ch can distort the general score. Rel YGHPE@ge
| ndex The patient response analysis software then 20 calculates a "reliable
change index." The reliable change index describes the change fromthe
basel i ne val ue, which <change is statistically reliable. There are many
ways known in the - oSt ALESE] to - At i abl o Ve

y 2REEROf o8t ALESELES (9§§gghﬂ%§a%ggﬁfgcfpf gggggﬁﬁgms:

prefer to calculate the reliable change I n

e "hasel i ne. val (82X b) DS that HBATatY SaFUB-SCa)° the Lantara
p

di fference for theI%Hb test 5/cglculation, as cal cul ated above. = the
probability of error ﬁ@g rafess of the specific statistical nethod used to
calculate the RCl, the RCl threshold values should, optimlly, be set
consi deri ng gener afEycatéepteafioienayi sti(Bapipriaerpl 6er Kpereasfed and

other tests are possible. In our preferred version, the positive and
5 Speed + Proficiency for Response Cueing and

Inhibition) / 2.

Processing Speed Accuracy = (Q Level for Symbol
Scanning + Q Level for Number sequencing) / 2.

Processing Speed Efficiency = (Proficiency for Symbol

10 Scanning + Proficiency for Number sequencing) / 2.

Memory Accuracy = (y for Visual Memory Part I + y for

Visual Memory Part II) / 2.

Memory Efficiency = (Proficiency for Visual Memory

Part I + Proficiency for Visual Memory Part II) / 2.

15 Reaction Time Index = average reaction time for

Response Speed + average reaction time for Response

Cueing and Inhibition.

Processing Speed Index = average reaction time for

Symbol Scanning + average reaction time for Number
20 sequencing.

Complex Reaction Time = average reaction time for

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

Total Combined Testing Protocol Values
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negative RClI threshold values are derived fromaccepted nedical neurol ogy
standards. Exanples are given in Hinton-Bayre, A D., "Concussion in
Contact Sports: 15 Reliable Change Indices of Inpairnment and Recovery, "

Jour nal Lni.cal and Experinental Neuropsychol ogy, V. 6
(1999). 3&9§& @% ues may, however, be used. For a one taﬁ%ggﬂggég?gme
prefer to use a 20 negative RCl threshold value of -1.65, with p < 0.05. W
simlarly prefer to use a positive RCl threshold value of -1.04 with p <
0.15. Using these ?nnun , atest result wth an RCl < -1.65, indicates
synptoms of cogniti'Vé S;ZfGHEPFSﬁV?iQ§ﬁ§u§ﬁﬁéﬁniﬁeﬁhénﬁapréhpc@éﬁd the 25
phar maceuti cal dosa nax need to be adjusted). By Page 45 of 66 WD

01/ 54650 PCTI Sgé%ﬂﬁgésﬁ EoREFFASRL &aRSRENss anapysipdFeatesrsynpt ons of
cognitive dysfuynction |ikely do not exist in the patient (and the
pharnaceuticaFaESE @Eeﬁéy not need to be adjusted). O her threshold val ues
may, of course, be used. 5 If an RCl value falls outside its negative RC
threshol d range, oRvefaihePrepd at | east one active cognitive dysfunction
synptomin the pre-testing protocol wuser survey, then the user response
anal ysi s stbftware ovedicat gsctihatysynptons of cognitive dysfunction likely
10 exist in the user. Conversely, if all RCl values are wthin the

positive RC threSBQEQaE?ngggf?ggeﬁgytQeégeigll Speed / Overall

Accuracy

In our preferred embodiment, the speed, éccuracy and
efficiency result indices are generated at the domain

10 level; that is to say, if one cognitive dysfunction
testing protocol at baseline is outside the normal 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

15 disorder, or is disturbed by a telephone call during the
test, then that patient's erroneous results will create
systematic error which can distort the general score.

Reliable Change Index

The patient response analysis software then
20 calculates a "reliable change index." The reliable change
index describes the change from the baseline value, which
change 1is statistically reliable. There are many ways
known in the art of statistics to calculate reliable
changes. We prefer to calculate the reliable change index

25 {or "RCI") as follows:
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no active trauma synptom then the user response analysis software

i ndi cates that synptons of cognitive dysfunction Ilikely do not exist in
the user. If at least one RClI 15 value falls inside the negative RC

t hreshol dywhap@fshput outside the positive RCl threshold rapggysgngdig,f there
is no active trauma synptom then the user response anal ysi-s--softwar-e-

i ndi cates that synptons of cognitive dysfunction my exist in the user. 20
For certain applications (clinical trials, for exanple), patients can
establish a "baseline" score before the drug trial begins, or before drug
use occurs, and usgcrthi g baselikng)to coppare to later scores. In such a
use, RC scores which fall too far outside the normal range (we 25 prefer

| ess than two stanQQEg geghatgons fromthe nmean) Page 46 of 66 WD 01/ 54650
PCT/ US01/ 02187 aré& Fej ect®d, °asdrll§ VAdl€ed cognitive inpairment, even
severe, may not statistically lower a score which is already quite | ow
Thus, we prefer toXnbt havkesiuthedseEs vehve their physicians) rely on
these scores to allow a 5 user to continue to take a potentially harnfu

dose of a drug. Lewipasethaessganesdcaukdcbenduerto anpugbgrcQfc factors
including a history of |earning problens, distraction and confusion over

the instrugtions, apnd-g@1,€PH8Ci QUs-atitLg 0 a lowered score, in
order to 10 annipula%e ?uture resﬁ%ts.ﬂ%E ﬁ§858.

p = the probability of error

Regardless of the specific statistical method used tc
calculate the RCI, the RCI threshold values should,
optimally, be set considering generally accepted

10 statistical principles. One tailed and other tests 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:

15 Reliable Change Indices of Impairment and Recovery,"

Journal of Clinical and Experimental Neuropsychology,

v.21, pp.70-86 (1999). Other values may, however, be
used.
For a one tailed test, we prefer to use a
20 negative RCI threshold value of -1.65, with p < 0.05. We
similarly prefer to use a positive RCI threshold value of
-1.04 with p < 0.15. Using these amounts, a test result
with an RCI < -1.65, indicates symptoms of cognitive

dysfunction likely exist in the patient (and the

25 pharmaceutical dosage may need to be adjusted). By
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Al t hough the present invention has been described in considerable detai
with reference to certain preferred versions, other versions are possible.
15 Therefore, the spirit and scope of the appended clains should not be
limted t,8nk¥ss e description of our preferred versionsgandodos®9 i n the
f or egoi ng 8iscussion. The features disclosed in this specificati-on,--and
the acconpanying clains and abstract, may be replaced by 20 alternative
features serving the sane equivalent or simlar purpose, unless expressly
stated otherwi se. Thus, unless expressly stated otherw se, each feature

di scl osed i sone3mle renl ¥ of @49anefiG 28 iLsforeduivalent +qk e
simlar features. Page 47 of 66 WD 01/54650 PCT/USO /02187 As used in the

clai ms appendadfuhe wer d i@l i nel udes dhe Siingular as jwell @sdt heepl ural .

The phrase "in comunication with™ entaiTs both direct conmunication and
i ndirect compirGaldeQnt \Waa @RS Qfe MRKE nlott eliBdital Yed aRieGeSd(€- Jother

m cr oprocessors, cables, etc...). The terns "clinical study,” "drug
substance, " "whrdgnpneductives mMadhels' cohakel ede" ysleabel ing, " and "New Drug

Application” are used herein as defined in the Federal Food, Drug &

Cosnetic Act and the regulaat irRons vian vef fraat sf camstiigee ite 1@ ghithwet Rereunder .
Clains reciting a drug "labeled for use wth cognitive dysfunction testing

Fre 2{ ?ﬁO' ;" WG sGloAidTE ang@G1 be liifMehatieong ar LRe seogRit ive 1gysfunction
° cognitive dysfunction symptom in the pre-testing protocol
user survey, then the user response analysis software
indicates that symptoms of cognitive dysfunction likely

10 exist in the user. Conversely, if all RCI values are
within the positive RCI threshold ranges and if there is
no active trauma symptom, then the user response analysis
software indicates that symptoms of cognitive dysfunction
likely do not exist in the user. If at least one RCI

15 wvalue falls inside the negative RCI threshold range but
outside the positive RCI threshold range, and if there 1is
no active trauma symptom, then the user response analysis
software indicates that symptoms of cognitive dysfunction
may exist in the user.

20 For certain applications (clinical trials, for
example), patients can establish a "baseline" score before
the drug trial begins, or before drug use occurs, and use
this baseline to compare to later scores. In such a use,
RCI scores which fall too far outside the normal range (we

25 prefer less than two standard deviations from the mean)
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protocol, require that the drug |label refer to the cognitive dysfunction
testing protocol, but do not require 15 that the | abel recite each of the
claimlimtations on the cognitive dysfunction testing protocol. As used

in the glghiBaprended, the term”treat” includes both mpairigigasyt he
unwant ed synptons of the cited ailnment, and mnimzing the existence or

causes of that ailnent. 20 Page 48 of 66 WD 01/54650 PCTI US01/02187 CLAI M5
| claiml1l. A drug product |abeled for use with conputer readable, tangible
Menory, said Menory conprisin%F 5 a. Testing Menory on conputer readable,
tangi bl e nedf&® T§drEttest Rig WBADERCSCEE rGIEdGAvE] vardyshantt i ement esti ng
protocols, b. Response Menory on conputer readable, tangible nedia, said
Response MenSFy<able™8y Petesvétandisedde dower t0scesponbeésht dssaid
neur ol ogi cal pat hol ogy testing @rotocols, and c. Statistical Menory on
conput er read@abFédvt FHGBI éoWnedfhuSsalg Srafest teahoMehery stohi ngeuser
response analysis software. 15 2. The drug product of claim1l: said
Response MenoPyTcoRBErsPRYSACLIBASE FREY Whi Ehess smeresheor eslipvsaof said

user, .
5 user to continue to take a potentially harmful dose of a

drug. Low baseline scores could be due to a number of
factors including a history of learning problems,

distraction and confusion over the instructions, and a
conscious attempt to fake a lowered score, in order to

10 amnipulate future results.

SUMMARY
Although the present invention has been
described in considerable detail with reference to certain
preferred versions, other versions are possible.

15 Therefore, the spirit and scope of the 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

20 alternative features 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 equivalent or

similar features.
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wher eby said user response analysis software can conpare (i) the cognitive
function testing protocol 20 results for said user to (ii) said baseline
result. 3. The drug product of claim1l: said Response Menory conpri Sing

sai d user'éoﬁgg jtive pathology testing protocol results gglangsat | east

two differen I mes, and Page 49 of 66 WD 01/54650 PCTI USO1/ 02187 wherein

sai d user response analysis software can conpare said results. 4. The drug
product of claim 3: wherein said data structure conprises responses for 5
sai d user taken on at |east two different tines, whereby said user response
anal ysis software can A% hesebyleobparel 2 5ps sapacnded; Fesporsds’df said
user at a plurality of times. 5. The drug product of claim4: 10 wherein
sai d pluralitycbfdes nelke | pehgigbaatas castlope thenmelihat he BhSerte2®t said
drug substance, and at |east one time in the presence of said drug

subst ance. 6)1ThecHpryuy’ prbtvietWoEn ¢l &b 51s whetle Al5arH CRBPURESPbHIR

anal ysis software 15 calculates a reliable change index. 7. The drug
product of ckafniBdlfhek ef BERHCHEEPN re5poPRe ARANYEE sIBBEFIRFL2F Ur t her

indicates if the dosage of said drug substance for said
5 pieces (e.g., microprocéessors, cables, etc...). The terms

"clinical study," "drug substance," "drug product,”
"label," "labeled," "labeling," and "New Drug Application”
are used herein as defined in the Federal -Food, Drug &
Cosmetic Act and the regulations in effect from time to

10 time thereunder. Claims reciting a drug "labeled for use
with cognitive dysfunction testing protocol," which claims
recite limitations on the cognitive dysfunction testing
protocol, require that the drug label refer to the
cognitive dysfunction testing protocol, but do not require

15 that the label recite each of the claim limitations on the
cognitive dysfunction testing protocol. As used in the
claims appended, the term "treat" includes both minimizing
the unwanted symptoms of the cited ailment, and minimizing

the existence or causes of that ailment.
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patient should be nodified. 20 8. The drug product of claim5: wherein said
Menory is conmuni cably connected to a comuni cations devi ce, whereby said
user's cognitive dysfunction testing protocol responses may be

communi caygdises sai d 25 communi cation network. Page 50 gic1o6so\¥e:18%/ 54650
PCTI USO01/ 02187 9. The drug product of claim8: wherein said conmuni cation
network consists essentially of the Internet. 10. The drug product of
claim8: 5 wherein said comuni cation network consists essentially of a
wirel ess tel ephone network. 11. The drug product of claimb5: wherein said
drug product is |abeled for use with a& brain di sorder of a higher
function. 10 12. The drug product of claim9: wherein said drug product is
| abel ed for Gs@l@#f®h:a global -diffuse cerebrumdisorder. 13. The drug
product of claim12: wherein said global-diffuse cerebrumdisorder is 15
sel ected fromthefrgibup eordist| hgbeteddfebrdes CabBedoBYUL@ECchani ca
trauma, subarachnoid henorrhage, a supratentorial mass |esion, a
subtent ori al Tfedfbhe, BaNFibiafMererdendat daleRpronFenebadimd cati ng

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 recelve and store user

10 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 2. The drug product of claim 1:
said Response Memory comprising a "baseline" which 1s

not the results of said user,
whereby said user response analysis software can
compare (i) the cognitive function testing protocol

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

3. The drug product of claim 1:
said Response Memory comprising said user's cognitive
pathology testing protocol results taken on at least two

different times, and
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hydr ocephal us with "normal " pressure, and denentia 20 associated with
severe head injury. 14. The drug product of claim12: wherein said
gl obal -di ffuse cerebrum di sorder is selected fromthe group consisting of:

anoxi a, iweh¢Biad9 e€pilepsy, postictal states and psychonoi@fusdiabiss 25
epi | epticus. Page 51 of 66 WD 01/ 54650 PCT/USOLl/ 02187 15. -Fhe-drug product

of claim12: wherein said global diffuse cerebrumdisorder is caused by
central nervous systeminfection or toxin (exogenous or endogenous). 5 16.
The drug product of claim12: wherein said global diffuse cerebrum di sorder

is a dementia. 1%hethe rdrdig Pprodictr ool mnkl:yavherse frwsaid denenti a
conprises chronic drug - 10 al cohol nutritional abuse. 18. The drug product

of claim16: ouagraeien ssdid rdenEnid.a i s selected fromthe group consisting
of Huntington's disease, denentia paralytica, Creutzfeldt - Jacob disease,

Wl son's disease, The paiki st of9.c1Hien dy.ug product of claim 16:
wherein said denentia is selected fromthe group consisting of: multiple
sclerosis, anytropinededtersalid data structure comprises responses for

5 said user taken on at least two different times,

whereby said user response analysis software can
thereby compare for said user, responses of said user at a
plurality of times.
5. The drug product of claim 4:

10 wherein said plurality of times include at least one
time in the absence of said drug substance, and at least
one time in the presence of said drug substance.

6. The drug product of claim 5:
wherein said user response analysis software
15 calculates a reliable change index.
7. The drug product of claim 6:
wherein sald user response analysis software further
indicates if the dosage of said drug substance for said
patient should be modified.

20 8. The drug product of claim 5:

wherein said Memory is communicably connected to a
communications device,

whereby said user's cognitive dysfunction testing
protocol responses may be communicated over said

25 communication network.
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sclerosis and a denyelinating disease. 20 20. The drug product of claim 16:
wherein said denentia is selected fromthe group consisting of:
Al zheiner's presenile denentia, Alzheinmer's senile onset denmentia, Pick's

di sease ghgopidgpd € (idiopathic) presenile denmentia. 25 2pcThi105189
product of claim6: Page 52 of 66 WO 01/54650 PCT/ US01/02187 wherein said

drug product is labeled to treat a seizure disorder. 22. The drug product
of claim®6: wherein said drug product is labeled to treat 5
cerebrovascul ar di sease. 23. The drug product of claim®6: wherein said drug
product is | &bel edlEodtrgarradugsyeholdgiifal ‘di sorder. 24. The drug product
of claim 23: 10 wherin said psychol ogical disorder is selected from the
group consisting oPEr§éR| 26pAr EATALNIEPILE S BR LWORYpEPAREESESt y, phobi as,
pani ¢ attacks, anxiet%, overeating, personality disorders,
obsessi ve- corpglesitea L ldi 8ér §8es Infgsheti-a and paranoia. 15 25. The drug
product of claim®6: wherein said drug product is |abeled to treat

attention deflilci t Tdes6rder Pregucthefdrdgipr §duct of claim 6:

5 wherein said communication network consists
essentially of a wireless telephone network.
11. The drug product of claim 5:
wherein said drug product is labeled for use with a
focal brain disorder of a higher function.
10 12. The drug product of claim 9:
wherein said drug product is labeled for use with a
global-diffuse cerebrum disorder.
13. The drug product of claim 12:
wherein said global-diffuse cerebrum disorder 1is
15 selected from the group consisting of: disorder caused by
mechanical trauma, subarachnoid hemorrhage, a
supratentorial mass lesion, a subtentorial lesion,
multi-infarct dementia, chronic communicating
hydrocephalus with "normal" pressure, and dementia
20 associated with severe head injury.
14. The drug product of claim 12:
wherein said global-diffuse cerebrum disorder is
selected from the group consisting of: anoxia, ischemia,
epilepsy, postictal states and psychomotor status

25 epilepticus.
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wherein said drug product is nethyl phenidate. 20 27. The drug product of
claim6: wherein said drug product is adderall. 28. The drug product of
claim6: wherein said drug product is selected fromthe group consisting
of : rivasybgnkdsse | azabem de, physostigm ne, 25 idebenonect/uso1/02187
propentofylline, galantam ne and netrifomate. Page 53 of 66 WD 01/ 54650
PCT/ US01/ 02187 29. The drug product of claim6: wherein said drug product
is authorized to be marketed pursuant to an approved New Drug Application.

31. A system. conprising: 5 A _a drug product, and B. conputer readable,

t angi bl e NEmJTC%r, Ry dir%@nﬁrﬁpd%nﬁﬁgﬁlr?gl:m d.2'Testing Menory on conput er
readabl e, tangible nedia, said Testing Menory storing cognitive 10
dysfunction testifgSFidtocaisl Hohrds e SR 3R sHswse I dédabl e,
tangi ble nedia, said Response Menory able to receive and store user
responses to A& QBGiTEd HeatIviSodgy ttest iind gartaode 61ts  toxd 15 c.
Statistical Menory on conputer readable, tangible nedia, said Statistical

Mermory st ori nEXAFEEr YSe SBofSEloafaIsi)s sof tware. 32. The systemof claim

31: <
5 16. The drug product of claim 12:

wherein said global diffuse cerebrum disorder is a
dementia.
17. The drug product of claim 16:
wherein said dementia comprises chronic drug -
10 alcohol nutritional abuse.
18. The drug product of claim 16:
wherein said dementia is selected from the group
conisiting of Huntington's disease, dementia paralytica,
Creutzfeldt - Jacob disease, Wilson's disease,
15 parkinsonism.
18. The drug product of claim 16:
wherein said dementia is selected from the group
consisting of: multiple sclerosis, amytropic lateral
sclerosis and a demyelinating disease.
20 20. The drug product of claim 16:
wherein said dementia is selected from the group
consisting of: Alzheimer's presenile dementia, Alzheimer's
senile onset dementia, Pick's disease and simple
(idiopathic) presenile dementia.

25 21. The drug product of claim 6:
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sai d Response Menory conprising a "baseline" which is 20 not the results
of said user, whereby said user response analysis software can conpare (i)
the cognitive function testing protocol results for said user to (ii) said

baseliner@ﬁ§§%%0 33. The system of claim31l: Page 54 of pér )&y bi$4650
2

PCT/ USO1 sai d Response Menory conprising said user's cognitive

pat hol ogy testing protocol results taken on at least two different tines,
and wherein said user response analysis software can 5 conpare said
results. 34. The systemof claim 33: wherein said data structure conprises
responses for saftPIREr takerlon Rreeast itoldbeiedeh? EY®RS, 2whereby
sai d user response anal ysis software can 10 thereby conpare for said user,
responses ofSehjeresets@fder-plurality of tinmes. 35. The systemof claim
34: wherein said plurality of tinmes include at |east one time in the
absence of s&fd dﬁ@@ SupStRIR@ICandt at1l3&ase: 15 one time in the presence
of said drug substance. 36. The system of claim 35: wherein said user
response anal ysi s"Rof¢warealdalewd ape’dact el § abtleetpdnbe theek. 37. The

system of cl ai m 36: ‘
cerebrovascular disease.

23. The drug product of claim 6:

wherein sald drug product is labeled to treat a
psychological disorder.
24. The drug product of claim 23:

10 wherin said psychological disorder is selected from
the group consisting of: schizophrenia, depression,
hyperactivity, phobias, panic attacks, anxiety,
overeating, personality disorders, obsessive-compulsive
disorders, hysteria and paranoia.

15 25. The drug product of claim 6:

wherein said drug product is labeled to treat
attention deficit disorder.
26. The drug product of claim 6:
wherein said drug product is methylphenidate.
20 27. The drug product of claim 6:
wherein said drug product is adderall.
28. The drug product of claim 6:
wherein said drug product is selected from the group
consisting of: rivastigmine, lazabemide, physostigmine,

25 idebenone, propentofylline, galantamine and metrifomate.
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20 wherein said user response analysis software further indicates if the
dosage of said drug substance for said patient should be nodified. 38. The
system of claim35: wherein said Menory is conmuni cably connected to a 25
conmmuni cawioas46keVvi ce, Page 55 of 66 WO 01/54650 PCTI USQO /p2il/8301/0ekear eby
said user's cognitive dysfunction testing protocol responses may be
comuni cated over said conmmunication network. 39. The system of claim 38:
5 wherein said comruni cati on network consists essentially of the Internet.
40. The system of claim 38: wherein said conmunication network consists
essentially 6P-a Wrellesy pParegRénetnetlwdik 6:10 41. The system of clai m 35:
wherei n said drug groduct is labeled for use with a focal brain disorder
of a higher functWogredp. s¥he Systemrofivelfailm 39thaareicn toaibgé drug product
is labeled for use with a 15 global -diffuse cerebrumdisorder. 43. The
syst em of cl &iemkgezedwparsivansaite ghobabIgivitudievc dralr dvrdiisetden -i s
sel ected fromthe group consisting of: disorder caused by nechani cal
trauma, subafachndi évhé&rbr chagelisang:
5 A. a drug product, and

B. computer readable, tangible Memory, said Memory

comprising:

a. Testing Memory on computer readable, tangible
media, said Testing Memory storing cognitive

10 dysfunction testing protocols,

b. Response Memory on computer readable, tangible
media, said Response Memory able to receive and
store user responses to said neurological
pathology testing protocols, and

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

32. The system of claim 31:

said Response Memory comprising a "baseline" which is

20 not the results of said user,

whereby said user response analysis software can

compare (i) the cognitive function testing protocol

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

33. The system of claim 31:

Page 54 of 66



20 supratentorial mass |lesion, a subtentorial |lesion, nulti-infarct
denentia, chronic comunicating hydrocephalus with "normal" pressure, and
denmentia associated with severe head injury. 44. The system of claim42:
Page 56 alo®9s3eEh 01/ 54650 PCT/ USO /02187 wherein said gl olgalushifbisse
cerebrum di sorder is selected fromthe group consisting of: anoxia,
ischem a, epilepsy, postictal states and psychonotor status epilepticus.
5 45. The system of claim42: wherein said global diffuse cerebrum di sorder
is caused by central nervous systeminfection or toxin (exogenous or
endogenous). 46. H Systs@anste MeiandZorngy MiHerei s ishits &gl '¢halo i e
cerebrumdisorder is a denmentia. 47. The system of claim46: wherein said
dement i a conpratdes adit griise idyaugp o teladhole utlrs thaoiral cabuse. leBB UG WOThe
system of claim46: wherein said denmentia is selected fromthe group
coni si ti ng ofdiHurrengt gni'mesdi $éuke, denentia paralytica, Creutzfeldt -
Jacob di sease, Wl son's disease, parkinsonism 20 49. The systemof claim
46 wherein»said user response analysis software can
5 compare said results.
34. The system of claim 33:
wherein said data structure comprises responses for
said user taken on at least two different times,

whereby said user response analysis software can

10  thereby compare for said user, responses of salid user at a

plurality of times.
35. The system of claim 34:

wherein said plurality of times include at least one
time in the absence of said drug substance, and at least

15 one time in the presence of said drug substance.

36. The system of claim 35:

wherein said user response analysis software
calculates a reliable change index.
37. The system of claim 36:

20 wherein said user response analysis software further
indicates if the dosage of said drug substance for said
patient should be modified.

38. The system of claim 35:

wherein said Memory is communicably connected to a

25 communications device,

Page 55 of 66



wherein said denmentia is selected fromthe group consisting of: nmultiple
sclerosis, anytropic lateral sclerosis and a denyelinating disease. 50.
The system of claim46: Page 57 of 66 WO 01/54650 PCT/ US01/ 02187 wherein
sai d demapdipisieso sel ected fromthe group consisting of: A pdweus®en:g?
presenil e denentia, Alzheinmer's senile onset denentia, Pick's disease and
sinple (idiopathic) presenile denentia. 5 51. The system of cl ai m 36:
wherein said drug product is labeled to treat a seizure disorder. 52. The
system of claim 36: wherein said drug product is labeled to treat 10
cerebrovascul ar dV3e5eRY %31dTREeEyStenPof LeVai AYSEY RhePRI heSRFA9dr ug
product is |labeled to treat a psychol ogi cal disorder. 54. The system of
clai m 53: 15PHABPFRL sEFEPPRIRAOTBYi Bal COTSBryertpd S¥PECERYfrom the group
consi sting of: schizophrenia, depression, hyperactivity, phobias, panic
attacks, anxFetHinley %%%t?%EWObgrsonality di sorders, obsessive-conpul sive
di sorders, hysteria and paranoia. 20 55. The system of claim 36: wherein
sai d drug préduct TH8 ?é%£$%dofociﬁé%t38‘

S wherein said communication network consists
essentially of the Internet.
40, The system of claim 38:
wherein said communication network consists
essentially of a wireless telephone network.
10 41. The system of claim 35:
wherein said drug product is labeled for use with a
focal brain disorder of a higher function.
42. The system of claim 39:
wherein said drug product is labeled for use with a
15 global-diffuse cerebrum disorder.
43, The system of claim 42:
wherein said global-diffuse cerebrum disorder is
selected from the group consisting of: disorder caused by
mechanical trauma, subarachnoid hemorrhage, a
20 supratentorial mass lesion, a subtentorial lesion,
multi-infarct dementia, chronic communicating
hydrocephalus with "normal" pressure, and dementia
assoclated with severe head injury.

44, The system of claim 42:
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attention deficit disorder. 56. The system of claim 36: wherein said drug
product is nethyl phenidate. 25 57. The system of claim 36: Page 58 of 66
WO 01/ 54650 PCTI USOL/ 02187 wherein said drug product is adderall. 58. The
syst em ofwoloais#es@6: wherein said drug product is sel ected damusdieisgr oup
consisting of: rivastigm ne, |azabem de, physostigm ne, 5 idebenone,
propentofylline, galantam ne and netrifomate. 59. The system of claim 36:
wherein said drug product is authorized to be marketed pursuant to an
approved New Drug ﬁgg%ication. 61. A process for nonitoring a

phar maceutical ' s effe brra1d Tohn Vel HAT Wi o <hi WP TR ok
conprising the steps f: A admnistering to a patient a drug substance,
and B. pr ovi%?]rﬁf‘f%d s%‘ﬁ“ pt§ éhiCUR. CoFEsts g visror yATsH ‘Gonpit@reigadabl e,
tangi ble 15 nedia, said Testing Menory storing cognitive dysfunction
testing protdool P REPoEE Metfor e ot kb iUt @rondadali & t4sangi bl e
nmedi a, said Response Menory able to receive and store user responses to
sai d neurolodﬁEﬂeEﬁ}ﬁ%ﬁhology testing protocols, and c. Statistical Menory

on conput er readabl e,
5 45. The system of claim 42:

wherein said global diffuse cerebrum disorder is
caused by central nervous system infection or toxin
(exogenous or endogenous).
46. The system of claim 42:
10 wherein said global diffuse cerebrum disorder is a
dementia.
477. The system of claim 46:
wherein said dementia comprises chronic drug -
alcohol nutritional abuse.
15 48. The system of claim 46:
wherein said dementia is selected from the group
conisiting of Huntington's disease, dementia paralytica,
Creutzfeldt - Jacob disease, Wilson's disease,
parkinsonism.
20 49. The system of claim 46:
wherein said dementia is selected from the group
consisting of: multiple sclerosis, amytropic lateral
sclerosis and a demyelinating disease.

50. The system of claim 46:
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tangi bl e nedia, said Statistical Menory storing user response anal ysis
software. 62. The process of claim61l: Page 59 of 66 WD 01/ 54650

PCT/ US01/ 02187 sai d Response Menory conprising a "baseline" which is not

t he resuly@gopiseSpi d user, whereby said user response anal w&iT3ush@bigar e can
conpare (i) the cognitive function testing protocol 5 results for said user
to (ii) said baseline result. 63. The process of claim6l: said Response
Menory conprising said user's cognitive pathology testing protocol results

taken on at |east fwo . ,di fsfaeirder&temtei NES, j1ndse]jgelf\g\_[neei]{]eLjrrg)ms%ihqle u feor response
ults. :

. PP .
anal ysis software can conpare said res € Process o ai m 63:

wh [ i d_dat - . i f p t ' t
oot Two. i FErert Tse. 10 SMarety ot Ior ceencs Hnary i eh tar o

can thereby Sg#lhqreiaelrc)%nfsgt %%kn &L[L_sj_%r, gi«'ecq(pogsaeissegses ingjl us rpl%t a plurality

of tinmes. 65. rocess o ai wherein sai urali'ty of times

i ncl ude at '?("ﬁitj,o%%ethi%q I’ Nt h%e%%%?lcae of said drug substance, and at
[ r

| east one tine in the presence of sa ug substance. 66. The process of

Cla'n]65:5 51. The system of claim 36:

wherein said drug product is labeled to treat a
seilzure disorder.
52. The system of claim 36:

wherein said drug product is labeled to treat

10 cerebrovascular disease.

53. The system of claim 36:

wherein saild drug product is labeled to treat a
psychological disorder.
54, The system of claim 53:

15 wherin said psychological disorder is selected from
the group consisting of: schizophrenia, depression,
hyperactivity, phobias, panic attacks, anxiety,
overeating, personality disorders, obsessive-compulsive
disorders, hysteria and paranoia.

20 55. The system of claim 36:

wherein said drug product is labeled to treat
attention deficit disorder.
56. The system of claim 36:

wherein said drug product is methylphenidate.

25 57. The system of claim 36:
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wherein said user response analysis software calculates a reliable change
i ndex. 25 67. The process of claim66: Page 60 of 66 WD 01/ 54650
PCT/ USOL/ 02187 wherein said user response analysis software further
i ndi cat eswbfo1islg@o dosage of said drug substance for said pati/esdosfsoul d be
nodi fied. 68. The process of claim®65: 5 wherein said Menory is
communi cably connected to a communi cations device, whereby said user's
cognitive dysfunction testing protocol responses may be comruni cated over
said comunication network. 10 69. The process of claim68: wherein said
comuni cati on. netwib?ke dorsd st dresgemdedt yiofadderaht ernet. 70. The
process of claim®68: wherein said communication network consists 15
essentially o$8a wikelessteare|ephoeimettwork. 71. The process of claim65:
wherein said drug product is |abeled for use with a focal brain disorder
of a higher functiWeIrF Sehed phoceser aduet al m 59t e Qe gherah ntsai ar ety
product is labeled for use with a global-diffuse cerebrumdisorder. 73.
The process ofores utmrp:0f: rivastigmine, lazabemide, physostigmine,
5 idebenone, propentofylline, galantamine and metrifomate.
59. The system of claim 36:
wherein said drug product is authorized to be
marketed pursuant to an approved New Drug Application.
61. A process for monitoring a pharmaceutical's effect on
10 cognitive dysfunction, said method comprising the steps
of:
A. administering to a patient a drug substance, and
B. providing to said patient:
a. Testing Memory on computer readable, tangible
15 media, said Testing Memory storing cognitive
dysfunction testing protocols,

b. Response Memory on computer readable, tangible
media, said Response Memory able to receive and
store user responses to said neurological

20 pathology testing protocols, and

C. Statistical Memory on computer readable,

tangible media, said Statistical Memory storing

user response analysis software.

62. The process of claim 61:
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wherein said global-diffuse cerebrumdisorder is selected fromthe group

consi sting of:

henor r hage,

oo oD

di sorder caused by 25 nechanical trauma, subarachnoid

a Page 61 of 66 WD 01/54650 PCT/USQOLl/ 02187 supratentorial mass

orial lesion, multi-infarct denentia, ch§©Pi;§01/02187
drocephalus with "normal " pressure, and denenttia

associated with severe head injury. 5 74. The process of claim72: wherein
said gl obal -di ffuse cerebrum di sorder is selected fromthe group

consi sting of:

anoxi a, ischema, epilepsy, postictal states and

psychonot or st at ussaigpilefidress . Mcfb ib. cIher P 0eess 'afa £d @i ke 7 2:h wher g4 n
di ffuse cerebrumdi sorder is caused by central nervous system
infection or dexithe (mxagenoust a #ndagenous). 76. The process of claim 72:
15 wherein said global diffuse cerebrumdisorder is a denentia. 77. The

process of clai m ZBiendier eidi saighdenmiides €AY EES YL dragn - al cohol

sai d gl oba

nutritional

abuse.

20 78. The process of claim76: wherein said denentia is

sel ected fromdremmgyr oup wonicidding wf Hhddingt o s idigeassodenenti a

paral yti ca,
5

10

15

20

25

resul

63.

patho

diffe

compa

64.

said

there
plura

65.

time
one t

66.

calcu

67.

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

The process of claim 61:

said Response Memory comprising said user's cognitive
logy testing protocol results taken on at least two
rent times, and

wherein said user response analysis software can

re said results.

The process of claim 63:

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

whereby said user response analysis software can

by compare for said user, responses of said user at a
lity of times.

The process of claim 64:

wherein said plurality of times include at least one
in the absence of said drug substance, and at least
ime 1in the presence of said drug substance.

The process of claim 65:

wherein said user response analysis software

lates a reliable change index.

The process of claim 66:
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Creut zfeldt - Jacob disease, WIlson's disease, parkinsonism 25 79. The
process of claim76: Page 62 of 66 WD 01/54650 PCTI USO01/ 02187 wherein said
denmentia is selected fromthe group consisting of: nultiple sclerosis,

anytropi QN%%E@‘{G% sclerosis and a denyelinating disease. &Oudfif2iRF0CESS
of claimY 5 wnerein said denentia is selected fromthe group consisting

of: Alzheinmer's presenile denentia, Al zheiner's senile onset denentia,
Pi ck's di sease and sinple (idiopathic) presenile denmentia. 81. The process

fcl 66: 10 wh duct |
i sorder. 82, The %i%%%ééabg gﬁ?r%egéﬁg%é.ﬁnsiwalaraa FagBor TR Fabel ed

to t t 3. ess of cl ai.m 66: mherein
sai d drug produRt rEeTabb) BHtACCPERLO8 PeycHorGat CAF CaPeer GBF . <80 The
process of C|§591§§¥|%g ;5 %%h??g ﬁ ﬁlogical di sorder is selected from

20 the group tonsrs ifa, depression, hyperactivity,

phobi as, panigBatt§ﬁgspr§Qéggtxf C9g§£egging personal ity disorders,
obsessi ve- conpul si v '

S wherein said Memory is communicably connected to a
communications device,
whereby said user's cognitive dysfunction testing
protocol responses may be communicated over said
communication network.
10 69. The process of claim 68:
wherein said communication network consists
essentially of the Internet.
70. The process of claim 68:
wherein said communication network consists
15 essentially of a wireless telephone network.
71. The process of claim 65:
wherein said drug product is labeled for use with a
focal brain disorder of a higher function.
72. The process of claim 69:
20 wherein said drug product is labeled for use with a
global-diffuse cerebrum disorder.
73. The process of claim 72:
wherein said global-diffuse cerebrum disorder is
selected from the group consisting of: disorder caused by

25 mechanical trauma, subarachnoid hemorrhage, a
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di sorders, hysteria and paranoia. 85. The process of claim66: Page 63 of
66 WO 01/54650 PCT/US01/ 02187 wherein said drug product is |labeled to
treat attention deficit disorder. 86. The process of claim66: wherein

sai d drugyppéhged 1S nethyl phenidate. 5 87. The process Qic1alsai2189:
wherein said drug product is adderall. 88. The process of claim 66:

wherein said drug product is selected fromthe group consisting of:
rivastigm ne, |azabem de, physostigm ne, 10 idebenone, propentofylline,
gal antam ne and netrifomate. 89. The process of claim66: wherein said
drug product $errutdnriézedl tmedhe lanrdet ed pursemantrial aheapprnpoved New Dr ug
Application. 91. A product-by-process article of manufacture 15 conprising
a clinical stwdytirade!dyciusiemenhie: provessi of comhan m1ing
hydrocephalus with "normal" pressure, and dementia
associated with severe head injury.
5 74. The process of claim 72:
wherein said global-diffuse cerebrum disorder is
selected from the group consisting of: anoxia, ischemia,
epilepsy, postictal states and psychomotor status
epllepticus.
10 75. The process of claim 72:
wherein said global diffuse cerebrum disorder is
caused by central nervous system infection or toxin
(exogenous or endogenous) .
76. The process of claim 72:
15 wherein said global diffuse cerebrum disorder is a
dementia.
77. The process of claim 76:
wherein said dementia comprises chronic drug -
alcohol nutritional abuse.
20 78. The process of claim 76:
wherein said dementia is selected from the group
conisiting of Huntington's disease, dementia paralytica,
Creutzfeldt - Jacob disease, Wilson's disease,

parkinsonism.

25 79. The process of claim 76:
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wherein said dementia is selected from the group
consisting of: multiple sclerosis, amytropic lateral
sclerosis and a demyelinating disease.
80. The process of claim 76:

5 wherein said dementia is selected from the group
consisting of: Alzheimer's presenile dementia, Alzheimer's
senile onset dementia, Pick's disease and simple
(idiopathic) presenile dementia.

81. The process of claim 66:

10 wherein said drug product is labeled to treat a

seizure disorder.
82. The process of claim 66:

wherein said drug product is labeled to treat
cerebrovascular disease.

15 83. The process of claim 66:

wherein said drug product is labeled to treat a
psychological disorder.
84. The process of claim 83:

wherin said psychological disorder is selected from

20 the group consisting of: schizophrenia, depression,
hyperactivity, phobias, panic attacks, anxiety,
overeating, personality disorders, obsessive-compulsive
disorders, hysteria and paranoia.

85. The process of claim 66:
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10

15

wherein said drug product is labeled to treat
attention deficit disorder.
86. The process of claim 66:

wherein said drug product is methylphenidate.
87. The process of claim 66:

wherein said drug product is adderall.
88. The process of claim 66:

wherein said drug product is selected from the group
consisting of: rivastigmine, lazabemide, physostigmine,
idebenone, propentofylline, galantamine and metrifomate.
89. The process of claim 66:

wherein said drug product is authorized to be
marketed pursuant to an approved New Drug Application.
91. A product-by-process article of manufacture
comprising a clinical study made by using the process of

claim 61.



