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Cogni tive dysfunction Th 1ts varrous 1oOrirs pos t public

heal th probi - i . in f f it

yatunchi on. nere doth Bdaddbn, B8 GOKRBL I MR 1 S0 BB DY Rl of e

have adverse ildg ief fmbaombsgﬁ%,o%i@{pe Y3RVERa ﬁéDb%ﬂ?rCoqr&i%s of the
us,

drug are used by the patient. to get the optinumtherapeutic 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 mnimze the severity of ghAmsalgups unwant ed or adverse side
effects. For a particular drug product, the optinmal dosage anount varies
from patPent to pat i ehdt podthiecrantfunhePageclosure 7o S 20Q4 teati es dependi ng
on a nunber of factors, including the patient's weight, age, genetic
makeup, stafecsrenheceitabize magtegial. whochdhs néshprctsuch cdpygsght he
practice standard in the art has been to prescribe an ipitial drug 5 dosage
based on t hE*BAEFERPRs wWEiQ ORI ighs. oBueh has tialokdraayidbssgetivay be
subsequent |y _adjusted, or "titrated." Drug dosages optinmally should be
careful ly, ﬁﬁ‘&sjb’éi ApsER ANy byagpuspredo f it it 9pdt idestmentedr t he
course of tinme, tp assure that the 10 patient receives a drug dosage | arge
enough to gst% Pﬁgeﬂgs(?li%&%ut A8 BEnPPE2r Hithode iFsEEREi AB9an

unwar r apped i dverse side,effects. Titration s now done based
on the rﬁgsuF?E&%A%I}/o?%fgﬁ%cealpa(%e@%. ?lpﬁﬁi ?rf’éﬁ"?‘?%‘ilse gﬂ”tbl% §T¥&FEn) sanpl e
testing or @ SLEI 2 ﬂﬁqg t bj.ective evaluation of the patient,
i ncl udi ng thggggt%in%f%$$ poﬁgﬁsr%ghggrgékéi?%%%ﬁﬁﬁ ni stered cognitive

tests. These methods @fgdidivaligarahecLaRelyi M ROLGAL Fbiks p@%ﬂ for

the patient, and not conpletely accurate. - exanp nms of
attention defkebhidi saideiurarie hégﬁﬁﬁlb%ﬁoﬂ‘lénh. a iddl3atii to treat

a- phenyl - 2- pi peri di neacetic acid nethyl ester (commonly called

"net hyl phentdateitl tormerad aldgniavea: adyerueerod.Ne 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 coptimum therapeutic response from a specifﬁcﬁpatient,
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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trademark RITALIN (TM, from Novartis Pharmaceutical 25 Cor porat i2)ﬁ, SEﬁspggg,
Hanover, New Jersey). The use of Page 2 2 7 ScP 2~1~~ net hyl phenidate fo '
treat the synptons of attention deficit disorder is described in Pel ham
WE. et al., Journal of Consulting dinical Psychol ogy, v. 61, pp. 506 et
seq. (1993); Klein, R G, Encephale, v. 19, pp. 89 et seq. S (1993). If the
patient is given too little nethyl phenidate, however, then the patient may
not have sufficient therapeutic benefit, and may thus consequently exhi bit
the |ow atté&ariea eveidirsgymut amatinbeof oft farddren 10cUefdisg teyh sorder. |f,
however, the sane patient is given too nuch net hyl phenidate, then the

pati ent nmayPR&VeEnEXeessiaidl,y agevepenstile efiXent,s ssugb as tsucti on in

physi cal growth, depression or sadness, headache, anxiety or hyperactivity.
15 Wth ret RyFBRRRI dBE%, - t-hi Fodedmgeiatiinssumntrugsnobhe gmendiyi subj ecti ng
the patient to %idlgg%cal sanpling, to assess the physical concentration of
certain net ﬁé?‘b 2h7 ¢t FhfedbohRrE BRBAUER PPiescrAbepali Bnttighaswme need to

determ ng opli drug. dosi 20 _exists to sone extent for each individual
pati ent gndaé%)gg%n?/é%%ug?n itﬁ‘%l RaF Ag™ hehy iR REe@¥f cal s available to treat

cogni tive dysfunction, For, I anot her drug used to treat the synptons
of attention deficit c}lldsilor1 g)ﬁlgg §'ﬁu%n§%’=tqerﬁ!ﬁéf P8Pt §ANentled "adderal I, "
whi ch nust Pa 51_3? > "EitradQ4 be gdmnistered in. opti mal dgsages to
. : r t . ) .
achi eve opt i rrg'$ i eFs. tﬁetrer%énl pgglf%? 1 %R di 9Pﬁﬂﬁ$ﬂp‘étﬁh@ﬁ‘gd??f§ correct
dosage of acakdif1 £AN hR PeOBLBUBLLS. DAGAYSE JibuRe S3N: 48 AT cul t to
assess the existence and severity o '
patient,.gver the course of time, to assure that the
10 patient receives a drug dosage large enough tec give 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
15 subjectivé 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
aécurate.

20 For example, the symptoms of attention deficit

disorder are treatable with a stimulant,
a-phenyl-2-piperidineacetic acid methyl ester {(commonly

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

25 Corporation, East Hanover, New Jersey). The use of
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the drug's effect on the patient's cognition quantitatively. The zf?esrsrrent
now typically involves a physician manually show ng a patient a s eQE B 2004
picture cards or words, and tallying the patient's ability to 10 correctly
respond to these inages. Such assessnent is done by hand, adm nistered
individually and personally to a patient by a psychiatrist or health

wor ker. Such personally adnministered testing is tine intensive and

therefore somewhat expensive. Further, the results of 15 such assays vary

dependi ng on ridteyilgerhii by tando PeyEAY aﬁ{é G % eB%eaE’{eﬁﬁlﬁ $REGHI

physician or health care worker adm nisteri e assa resu

obt ai ned by difffcardent iphyekeiapsd 0f ten MY, k'Wnﬁ ' @tdhif er.?Ic_E_ﬁrrr?aol Io%cau ons,
are often difficult to conpare. There has t'hus been a ne to

measure the cogmidliniecetfiestcof miwasm dgiectlys1by bhegés %
cogni tive dysfunction, rather than 1 ndi rectly, as by the physi cal presence

of drug residuss3or; mbabplns@]pm@&tﬁ bl Lshe e i ncl ude the
foll ow ng; Page 4 z z ~t~ ~oa~ Steven J. Bro&g dil:’lgclggseg1E aggrit hod f or

di agnosi s Sand{ t998at.nent of psychol ogi cal and enotional disorders using a

m croprocessor based video gane, United States Letters Patent No.

5,91 3,310. Disclosed exéinphespatnicdntdd s5 gisehi zgphrepipes depression,
hyperactivity, phobias, panic attacks, anxiety, overeating, and other
psychol ogi calme(iihyclpdenﬁa‘selcmmx}eper meal by ghsoégensay not have

obsessi ve-conpul sive disorders, hysteria,' and paranoia.” Joel S. Douglas
et al. discl §§é§1§meaﬁatlygeag@tuesmemgfsystanuvmaja tlasd Sindepmentnivt ed
States Letters Patens No. 5,872,713. These test strips are effective to
assay for ceref‘é}llﬁléhEPchh@Wcéﬁ?ﬁg@eqnnlanéﬁl eymptdudt ravef rdttepednnused t o

assay coglral ti V% dysfynction o:r inpairment. 15 Patrick Lichter discloses a
per sonal isorder. If', owever, the same patant 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, angther drug
used to treat the symptoms of attention deficit disorder

is an amphetimine commonly called "adderall," which must
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27 SEP 2004

card for collecting biological data, United States Letters Patent No.
5,827,179. The patent clains a portable conputer card used with an air
pressure transducer, see id. at claiml, or a "biological data receiver;"
see id. 20 at claim6. The biological data receiver "can be adapted to
receive biological data froma pul se oxinetry sensor” or "froman ECG
sensor." This system may be effective to assay for certain physical changes
in a patient b§u§$ﬂasﬁ.$ul rr%pa_ry function, but it has not been used to assay
25 cogni ti ve dy&Flh ihpatrifehtdoFages Fo a2hIeBetoptdmaliom Marlin

di scl oses a é}fﬁé‘?fn for constructing fornul ae for processing nedical data,
United Stales 2Fs Patent No. 5,715,451, The patent says that rather
than providing a prepag ¢ d st.atistical an.alcé;:.s package, 5 Marlin discloses
a conputer interface to conetriét It A% sindtaidaad peheentmettieenaticl a

fornmul ae to gases @g}&’ i.s_of clinical data, Stephen Raynond et al.
di scl oses a heal t%@ﬁ%m toe?/i%r?;as%'f%’m e Prabkeme hic hegadisst ifeal th of a

10 patient afgh qamid Bs §1¢hEQn ical _health history ... us[in a
nul ti parametric roni t o V\hi%cﬁg.fgé.g%usf gtrPaet i*CaPE§ e €T tWe@dr ds a

plurality oftiphyshn} egictdecdata {4 ns in contact with the patient's
body," wherein "[t]he dat accol I ecteg alscg%?i%t ’3368%?% i cdl | y related to a 15
particul ar npeimoml t 0QREHIEA ONFR S UL, nitjve . dysf.unction. United States
Letters Patent No. 5,778,882, WII i%“%g%ebaét &éﬁ’%%ﬂé’cl%%’@%vﬁsn@di cal
communi cat i hytsirding sWshem ¢ oMY iSigng ut device that generates an
alert for the proper tine topt ake 1a920 ??Fg%ﬁﬁe%iscﬁrﬁeesaﬁg Blgg'&ﬁﬁd

nedi ci ne. Urmiareid Stratwesdket ded scaHatanl; Ny fel nd.United States
Letters Patent No. b5, 950, 632. M chael bS\NE?lS%?I %%11:2%’2 agllgépgség a virtual

medi cal Pnsoswent1vor eppofiorm npesedifabedi a0t :6s23shesti ng, Uni ted
States Letters Patent No. 5,623,925 and
one by hand, administered individually and personally to
a patieng 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 Physiciar or health care worker
administering the asséy. Thus, results obtained by
differen? physicians, often working in different
locations, ére 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
‘pPhysical presence of drug residues or metabolism
byproducts.

25

Published patents include the foillowing:
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o SEP 2004
Page 6 2r s~:~ ~aa~ United States Letters Patent No. 5,776,057. The

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 the sel ected diagnostic test protocol to be perfornmed on a patient
after the corresponding 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 diagnosti G 0 hgi ' s disease based on the |
proteol ysis of the anyl oi pﬁgcéfégﬁ g#% eThe> GhFF% 08 LPESALRERRFLS Pat ent

No. 5, 981, 208nd Tt Sa BRSARY JF ens iye assay for ,certain physica
changes in a patient, but it¥f? Raggﬁg%é%é¥#96§€§4¥8agiﬁéEPF €heasure
cognitive dys$imgta ofi oprdRalssReNt s 5840, net. n.shown effective
to titrate the adm ni stration of drﬁas td&%#iégﬁgﬁggﬁf?gg a§%?%%ction. Not

di scl osed I ribetieeny iRttt No.N6j 9e¥LR1E0 SHAGAased LRah 1ési§n9iﬁde
non-i nvasi ve, conputerized invention to accurately neasure the cognitive

i npact of3 phsiceantinsalis, degressiber abypadidtsivithe FgasBOSs Of pdie-
pharmaceutical . There is a need for such an invention that is easy to
adni ni ster, FERAES| egigkpensiveesating 2R mE ethat-epepenghe§ocenabl e

adj usting the amount of such Page 7 2 ~ S~~' 2vQ¥4 pharnaceuticals to the
nost benef i GFHICTASEA]e SaFBUAS BPer seimd i tat rditsibodesshedul e.  SUMMARY W have
invented a sglutiqn that enables one to 5 better asess the inpact of drugs
for cogniti VEIRSFIFCCPERLLBEVE s@i $R T AT shoiys tar imi nandl pareto jzer"

adm ni strati on, conpaGBd tg a_roughly 55~ to 65~ accuracy and approxi mately
S2,000 cost per assay“PSF thePPRyidnftt Rladsiifripesedamsanaiy sy evi ousl y

known irﬁdr“%esting 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. “

I35 Patrick Lichter discloses a personal computer
card for collecting biological data, United States Letters
Fatent 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 receivefi" see id.

20 at claim 6. The biological data receiver "can be adapted
to receive biological data from a pulse oxXimetry 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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10 art. Further, our assay shows consistent results regardl ess of 2t heSEP 2004
identity or experience |level of the treating physician. Thus, the results
obtained fromour test can be pool ed and conpared anong patients |located in
15 different study locations, with a |l evel of data conparability and
accuracy not before available in the J art. This data conparability greatly
i nproves the useful ness and i nformativeness of the test responses inproves
the accuracy of the diagnosis or cognitive 20 inpairnent in an individual

patient. It enabl es drmeg mhibigalisessach d Leglf t,Jeq¢ations, and
by different health care practitioners, to bgggglgi gfcr'toorerr{psgc&él&tllntg i nproves

the ability &¢rphaenfoeuproabssindagRiiBal gata ConZOAs §teasc%|%r0h scientists
to correctly evaluate the cognitive inpact of pharmaceutical's. DETAI LED

DESCRI PTI ON Eg¥tsnsy €atieoh Yenesatls, 4sit.ai rfeUshfdh@ SAPWHEE 3.4Q.5how a
patient taking a pharmaceutical product a series of cognitive 8ys?uncti on
tests, recei ViHYy PIREiIgAny emtdxenaastd 15¢30ABS0E21 advh BRAlY Hakdabhese
responsesg t q assess co nitive dysfunction in the patient, whereby a

concl usi on 3$G§H&iﬁgs @FPera FaRRuties dhteofacd i e abyssfruneti on 10 probably
exi st or are alﬁent iT' the patient, and the drug's |ikely causal effect on

cogni tive dys eET 5R i | YhqYy mathepshii rhat faxnulae poi ensar thewhi ch

t eaches nanugl.;.Qpe- 1} testing, our invention enables the conparison of
mul tiple test rgsu?téfg‘%lejrmﬁar}e,%atté'assess |'S the change over tine in a

patient's responées. gggihen Raymond et al. discloses a health
monitoriflg 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 physioleogical data
from sensors in cdntact 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 Ne. 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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patient's.degree and rate of change over tine is, in certain ways,s » o~
significantly nore informative that a static, one-tine score.'ﬂm&%érﬁfp 2004
"cognitive dysfunction testing 20 protocol"” is used herein to connote
cognitive testing protocols to measure cognitive functions (imredi ate and
short-term nenory and pattern recognition, for exanple) by providing the
patient or user with a series of sensory stinmuli, and nmeasuring the user's
ability to consciously Page 9 _ 2 ? ~~'"P 2~~~ and voluntarily respond to

and remenber UnditddsStaue s . Lot ewak @ areut NBVEB! v9g, gPNE cayy use any of a
wi de variety of cognitive function testing protocols. Exanples known in 9

the art incl daetrheeser? oschidgsychnliogrsal {8645 SUMEIGIY LY Layallabl e
from The Psychol ogi cal Corporation, a division of Fbrcourgﬁgﬁage %%anovich

Publ i shers, Réwe¥eekrinew dortactBhandr eetseot dendddy: of1 tdeedhesti ng
protocols is not inportant. is In our preferred enbodi ment, the cognitive

dysfunction BEEPFHY§R Stiddulttheardd fifieseal stopedlidiighoskiat tegtt 0 say, they
ent ai | shgmﬁn the user a series of imges or sounds and neasuring the
user's abPli PFOEECPetrenber *andheeSpsnent bs t dmset rubtt odi ¢l esabasdtigh scuss

bel ow t he spggifig%ggiails of, sonme exanEIes of cognitive dysfunction
r ¢

testing prot6cof S3ARATRS 6N trs thBt ot ook Vvier bd iptirtfedmed these specific

testing prot i Qs bel ow. One can readily make our invention using
ot her vi sual 8{191%1@ AT g:g’& §OTEHREPRRA Y et treiife al@csirdrs lotordritimvent i on

ng prot
using other fyp r esponse protocols. For exanple, one can nake
our invention ugﬁﬂghﬁﬁggfgfitéfiﬁﬂﬁF?f H pHHEF IFCey CORERCEE| ARA i tO This may

be necessarytfOrpAsisay Mg blind or visually-inpaired users. Page 10

10 . Paul Tamburini et al. discloses a diagnostic
assay for Alzheimer's disease based on the préféélysis of
the amyloid precursor protein, United States Letters
Patent No. 5,981,208. This éssay 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 b%en shown
effective to titrate the administration of drugs fo 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
pPharmaceuticals, and to thereby adjust the doé%ge_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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2 ~ SEA 20n' This may al so be preferred as advant ageous to garner & imSfte 2004
full picture of the patient's audio, visual, and even tactile o
responsi veness to cognitive testing protocols. As used herein, the term
"Menory" denotes 5 conputer-readable nmenory on tangible nedia, able to

store the test protocols, receive user responses, store a response

eval uation protocol,- and process said user responses according to said
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, alPRRERRGRMHGRASal2 E#EtWﬂ?tré@@ﬁﬁédiﬁbn@@$iﬂﬁaamﬁmatwbndry need

not be one physical_ unit, however. In one preferred version, the Menory

whi ch receiV%é“¥qh§ﬁﬁﬂﬁ18ﬁtsgh?QQﬁﬁJnses into Memory which is 15 physically

| ocated in an Internet-capable wrel ess phone, while the Menory which

stores the nost up-to-date version of the cognitive dysfunction 'testing
protocol, and the software to perforghhgggionplex user response eval uati on,
is in Menory physically located in a net accessi ble 20 conputer

server. One of the adyan S: r, inyention is that e_can ke it
using an extrenely mﬁ§§ bggge%§§%§%%€h§s¥§%P Mt @ﬁExf %QEPaPPSQE? as | ong

as one’ FH(ﬂBéEﬁEﬂW%?%@!sFQh@eﬁ&%kﬁ‘%%CBrQEstfﬁﬁrg |#18d,functions. As used

herein, the term "conputing apparatus” 2571 ncludes personal conputer

mi cr opr ocessysyuneribat h shansbiRAgenlhorkd 4t S Ard V4 Rkope computers and
t hose connectable to an external network or software source such as the

I nternet. Theidierimtabs@ohnclsdescanyoeheebigri¢ o dwarggswaielirgap execute
t he neurol ogical testing routine herein described. 5 Thus, for exanple, our

i nventi on camdoepprdeinstaly &pnensorakchpadhgs el @Gt re@i ¢ organi zer, such
as f the PALMPILOT Il (TM, PALMPILOT V (TM or PALMPILOT VIl (TM,
each comer @eaisiopadyaihabi®i fraomdPakere ConpoévigysInknokwncin Saata d ara,
California, a WNDOAM5 CE (TM 10 (M crosoft Corporation, Rednond,
mashingﬂgn)aéﬁ-mjreless application protocol standard or blue tooth
standard appliance a wireless tel ephone with adequate nenory, a wreless
communi cati ons devi ceFBbRMRICt SBIre 2662 Enskyvererils isdfentaresysbtitce (such as

t he Interne&), or..a dedtc%%ed 15 nedi cal device whose sole function is to
execut e t he “EGAFLFTE PEStihgdsPELb¥oPE. SXReTieRetieyR1cah B9®n be made

e s ) BUaSHORoZEh I, LBl B o045 SR gt oo Lest
exanpl e. ThicgskSc2l 88€001dd'@nAINENP20ES QlordY pdP1480E 20cardd 11
15 different study locations, with a level of data
comparab%lity 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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extraordinarily flexible, and can be easily produced in an extrenely 2@%@
vari ety of hardware. our invention thus can be made in various vergi% - 2004
whi ch are durable, portable, inexpensive, etc..., as desired by a given

kind 25 of user. Page 12 Z 7 SP 2Q04 As used herein, the term"Di spl ay”
denotes 5 10 apparatus to render the testing protocol perceivable by the
user. In our preferred version, the display is the visual display screen on
a portabl e persormicicempehelstor &Rl HeVECH) e%ralﬁaté %éeégiéigiq}eephone.

One can use ot her visual displays, however, including television screens or
pr oj ect or - bas¥Pagfstodnmphgunhcastomel £ j nds for visual acuity testing at the
optonetrist's. Further; where one uses non-visual testing protocols, the

Display will necessarily entail the ability to display the non-visual
information. For exanple, if one uses sound auditory testing protocols,
then the Display will need to i BELAHBERUBRSCRIFETonrs or the like. ;, As

used herein, the term "Response |nput"” 15 20 denotes apparatus that the
test user can use to i APhtiIRHRREL T genered lwoenhal 1 ests Protzocompunkee t he
Memory. 1@ oyr, gkgLerredtversion“ t he Response Input is a keyboard or

personal conput & nbuBBt*eRiAkeRY enhesragent fcalt wumsivalr 2a seandshel d

conputing deyj ; pads.or g joystick, and so forth, or other types of
el ectronic de§f§8383g$98.§§%ﬁ93ﬁ tt&S&§horese i g Héled pedripoti' ng devi ces,

touch screen+disgpl-ays) non: keyhoar.d devi ces as appropriate. For
exanpl e, one can useaapgg evitsl AR YALRG: EReFRnER R AERT 60 @ssESSwher e t he

Display is acBageride ddsd, ? 2G4 television. The Response |nput can be
anyt hi ng abl e ?o con%uﬁ%%é%e Te &geghg P@ébﬁ%&e§”ﬁﬁepﬁéaNEﬁﬁFyPS%Snused

herein, the kegBYAUSE!wKESRAN L ysi oftware""~i s software capabl e of
anal yzi ng the user'sggdresponéﬁgeﬂgh¥hg%c§%%?m€‘E’&V?%HHEFFBH testing

protocol ]10t opassessy Wi el SRt QP8 AF ¢QOM L | qdysfunct.i i kely exi st
or are absent in the user, based on ?he use?$% é%iﬁ%éﬁéegggoggﬁe cognitive

dysfunction €esglngliketocalusalheraset sRSPONSE idRalY Sk re includes
a conmputer 4J 10 readabl e data structure on conﬁhter¥reggggié¥@tangibIe

nedia to stofelbothlpatiremontesponsesthangridie Sttat yitbraka209ysi s
protocols that use the patient's responses as L
‘ 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

I

stimuli, and measuring the user's ability to consciously
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variable inputs. Such statistical analysis allows the nost informat; Q}y C?’”
be obtained fromthese responses. 15 Used appropriately, the statisticdl 2004
anal ysis enabl es the user to draw nore sensitive, sophisticated concl usions
fromthe user's responses. Statistical analysis capability had not before
been conbined in a single systemw th cognitive-function data (response)
gathering 20 capability, before the imedi ate invention. W disclose in
detail bel ow our preferred version of user response anal ysis software. The
term"Qutput” denotes a device capable of outputting the results of the
user respBAsECHHHIALILY 2B spencdunae eand Fesembpresal € esit Emboidi ndiet , t he Qut put
Page 19 2 7 S~ ~ 214 ''' includes two conponents: (a) a conputer display
screen, PRke Y@ dareatigoedons tére YD splyapf eowdidsprayidte ofests to the
patient; and (b) a communications device to comunicate the user's test
resul ts FPePiEhee L@%};(Ctri@@p@ﬁgyéiﬁgammwo,drssof Evanelen endvendmy for storage
and | ater retrieval. Alternatively, one nay use a printer, a nodem
(i ncl udi hige s rididsdec Gimeunecaes onf deviche) pgacal skeslrs ve, or any ot her
conbi nati on of hardware appropriate for the given version of our invention.
For exanptmeneygidlly miviaddabQeusern Thee FAytpufoghyabe an audi o speaker. (;,,
The term "comruni cati on networ k" includes conmuni cati on networks both open
(such asCarppoafidn,i e dieliephonef Haercadirt, Boaca bowvadoeisth t el evi si on
network or the Internet) and closed (such as an intranet or a 15 restricted
access wrdel shesr methaor Kook, | Beal Yariea mekewprkisdsideiditoned above, our
invention is useful specifically for methyl phenidate titration. Mre
gener al | ¥he owrs metchedotecodef s tor asgessahbe effect on 20 cognitive
dysfunction of many-jot her drugs, including nany other potential cognitive
dysfunction drugs,in nelrugirafedr e Seritvdimeat , AtRbecoamtisiwi sease
(rivastigm ne,

dysfunction testing protocols are visual or auditory.

That is to say, they eqtail showing the user a series of
images or sounds and measuring the user’s ability to
remember gnd respond to these. We disclose and discuss
below the“épgcific details of some examples of cognitive
dysfunction testing protocol.

Our invention is not, hoﬁever, limited to these
specific testing protocols disclosed below. One can
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

necessary for assaying blind or visually-impaired users.
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| azabeni de, physostigmine, idebenone, propentofylline, galantamn nep ?Q§”° 04
netrifomate); denentia; anxiety disorders 25 and schi zobhrenia. Page 1 %9

r ~~ ~ zoa~ .y One advantage of our invention, however, is that its
application is not limted to any certain class of drug; rather, our

i nvention can be used to inexpensively, easily and accurately assess the

i npact on cognitive 5 dysfunction of a~ kind of pharmaceutical. Thus, for

exanpl e, our _jnvention, can be used for any drug substance, to quantify the
amount of co&%ﬁfi%@yiﬁb%?gﬁﬁnﬁrﬁqﬁ§rﬁpuasc%@%%%tQG?QP%MQQHQﬂﬂmsﬁ of test

bj ects i ipj.cal trial hat t tential f h i [ t
car “be 10 proksr Fy hiaF bl 4 Hceathnp o dte, issininganThakent ne
best node wey+gugkeat |.sQ _incl udes using our invention to
gv?lugtg %he Cogniti%%:%%ﬁgiﬁgﬁ%%§n%9n%%%?l%TﬁeE£Q§%%§§f@EFFfSPlaru9315 e
i ntended for non-cognijd v I S. esy,j.ncl uge anal gesics, ir
EhR §1%rgtghértl(%%(aér?(; ™ KN *For eﬁ‘&ﬁg

control pills or antibiotics, wh Png drowsi ness

and cogni §i veoinpped FMeddda i Metb¥e LYS ' Testing, Protocol s ~A
ver si on of our invention partigula?Iy e%#%ééé%%gﬁéﬁigévgpégtlﬁgs%?ﬁf

cognitive eftbettedt aprbittg-A} erbablde doidy A HAlHLAL asgessgent at |east
once w thout the drug being adm nistered to thé patient, and at | east once

whi |l e the pareependmsevwEdidtiendpugtads nistiermdeeEli savar asep entails
havi ng the patient take a series of cognitive dysfunction tests while the
pati ent has R®PPPESlearamidngr g, sandl regeindengvieheapabheptosodest Page 16
~ 7 ~c t~ C'a4d responses, and analyzing these responses, to forma
"basel i ne" pkffIFHURE |Fev@suilér (ohe" gearient., dmdohe @kssion 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. 1In 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 stpres the most up-to-date version
of the cognitive dysfunction testing protocel, 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 cur invention
is that one can make it using an extremely wide variety of
physical Memory configurations, as long as oné“provides
Memory to perform each of the regquired functions.
As used herein, the term "computing apparatus”

25 includes personal computer microprocessors for both stand
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- when the patient has taken the drug - have the patient take a serg sgpp onss
cognitive dysfunction tests, and to 5 receive the patient's test responses,
and anal yze these responses to forma new performance | evel for the

patient, and to conpare these new, drug influenced responses to the

patient's earlier ~"baseline") responses to then forma concl usion

regar di ng whet her synptons of 10 probable cognitive dysfunction exist and

are likely caused by the drug. In another version of our invention, the

patient is iven the test. in the absence of the drug; rather, the
"basel i ne" ?125%90%%%%% 5 &Y ﬁgoﬁgs?o?rﬁﬁf"ﬁ%{eol?fjaf:‘ﬁeaxg%rrb%{ ot her peopl e.
Al ternative td s drug. |.nf nced results_can be.co ed both
to a standabétwﬁggeﬁp?née&gwfﬁ:& tsggﬁi‘g %)‘g |e%%'tshep§%%gﬁ%? 'regll}??s e?t{lm t he

absence of g4y LRaNRied hrk1R1BESLoDINIELGHI SRLLY EDPUL AL 20 practi ce

our invention, one uses cognitive dystunction testing protocols such as the
foll ow ng obré. nd#eSEoFRAAI frieG tRRQT PGOL Sn @M 5 U101t BELEH 1 DYy COopyri ght, G2000
Head M nder, Inc. and 82000 Xcape, Inc. Admnistration of the testing
protocm s is 25 precenads byfod sRhayiag Sir efiichtliofit AR MBIt t he privacy
Page 17 2 7 ~P 2~O-r of the test results and a |l egal disclainmer. The
testi ng protusingsabegtsordl haatiheldt BecdSesnic iodgahibyr) Sswv@t idd ed by a
test adm nistrator, sor by the user entering a code such as 'heir social
security nubberPaid BRI 1A [{aR$WOPALM Befye amMaenet NRRIMeP RIgsh | ng
protocols, the user is infornmed that they should not take the tests if the
user has re¥éht [TMusexbdl comolerotabdlheavalilags ecdpabl Babf Gifmuting
cognitive ability. Adm nistration of the testing protocols is a-so a 10
preceded byIBat ht?Fng EH3aitlageneral i fofwkavatd JANBAWS HEE ueBf- Thi s
infornaébon an be fseful or necessary to best adm nister the tests and

i nterpré? t B FERFOTedATROTFRPE gRAGRADD i MtasiREFBR) | 9% Iifes 4% patient' s
Nane, the e-nall agd street agdr sses gnd t el ephone, nunbers for the 15
patient's tRABPpatT eH® LIPS ShaNERED | Ve dit WodpPEy ST %%he patient's

| egal guardj i f..applicabl.e o,.that any. of these can be contacted
quickly in % ‘%%%é%%hé?ﬁﬁfﬁlgﬁF %?%?%r?%%‘%H%b&FﬁSH?FEHWEMEEBthtus has a
communi cat i Qo eys ool A% Whi hepsed SLERNARS,EaPebI i [kl aarrodem 20

Simlarly, we prefer to i1 nclude contact information r the patient's

heal th i nsusapegaps ovdlele (@Achhat testrddQmti gp angedesdtlds can be
directly comunicated to the insurer wthout intervening manual

transcrilpt i nadidhe @atienthesdateief rbhetivrang sehegéc@tademeare, in our 25

preferred enbodi nent, entered into the software and used Page 18
cognitive testing protocols. Our invention can even be
made using a television set, where the television is
capable gf receiving test responses from the subject, via
a television remote-control device, for example. This is

20 one of the advantages of our invention - it is

extraordinarily flexible, and can be easily produced in an
extremely wide variety of hardware. oOur 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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2 ~ ~~~ 2~~4 to determ ne which version of certain testing protoco?§ ©gp 2004
adm nister (we prefer to provide certain testing protocols in several

di fferent versions, each version suitable for a certain age group). The
Test Date can be entered 5 automatically by the conputing device if it has
a tinmer/clock function. The patient's gender, sports played, dom nant hand
(right, left, anbidextrous), and known prior history of type and date of
prior seizures, concussions, reading problens, special education classes,

| O native | anguage, et&s.ugseditercam,behesedriho"Bidpidy OdenBieEpret the
testing protocol results. A chart of pupil sizes can be included, to allow
the patient @EBP25aRednko eteyelernt dhauarticingt beopsdd eperechuBblieshge(s). The
identity and dosage regine for the drug in IS questions can optionally be
entered. Thi $hénbfrEs obe qur ipTedgraed wethithe yesditspaagl ysi sheof tware, ~
function to advise on the suggested future dosage of the drug. If the
testing prot §¢8P2t sAsIRiawissededy ovorebnet 201 otgwrscnladn coheupati ent, we

pr ef er tosi nﬂ#d& an electronic "si gnature" to be entered by the test

super vi sor, cPRAt T )a Hedic &l Wigedras atie hephdnsat | fgewkensuperotlsed the t.

test. W prefe at.the testing protocols thenselves be arranged or
ordered to p&’?gg%bt‘%]lesg\}Ea}'V'bé‘&w%meﬁg tRoteding ttedieyigden FRAPERSI %% of the

t 0L L 2 7 SAP 20~~ i npai t. Thi bles th
Cof tvare to PapTary s P0e SYECeRPCoHR Fna B ideoEopars BHEL with

cognitive i i i .S v t hat nedical intervention may be
required i mrr"rgg!lﬁa?%r%/emw%%gg&t t?%r §P§8m?€%l%%ﬁ 'ent”ulrgp’grcoﬁgﬁﬁ? eRach and

every one of ytbe AQSt4iNG Ar QLS L Ll V...we-_prefer to,prder the
testing protocols so t hat pat | ent§ €\n§%ﬂ$é€{oge’ritgre C&§REEY VB Hinction can, if

desired, 10 aksecedngary lalheny cab a58eyey @NdibhalneA-ShablsLeA |y more
accurate and preci se neasure of 10 cognitive function. At the beginning of

the testing pridowdisin.t heowsekampse shpbddaseryheahd Layoutyy and shown
whi ch keys y are needed for responding. For each testing protocol, Screen

| nstruct i onstegeini qicdpedlon thenDilselmysplandwihe hSetses MusStudLspond
appropriately before the protocol begins. Each cognitive function testing
protocol conpiisesregkeasi es theslikali shown to the user, to which the
user must respond. Wiile it is possible to make ZO testfng protocols which
use words, we now prefér uggduberpint odud Samm ¢Reapenbaskmbwt!’ i mages, not

wor ds. T{'g' S (51 nim zes the data bias based on |l ess than perfect literacy,

usi ng a nonr&AtTE RGGAGEUF oFhE hethestasty usest oepl 8se afrl it i ke. Page 20

their responses to the test protocol intc the Memory. In
our preferred version, the Respornse Input is a keyboard or
personal computer "mouse." However, one can use a stulus
for a hand-~held computing device, punch pads dr a

20 joystick, and so forth, or other types of electroﬁic
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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- i
2 7 ~Es~ 2004 Exanpl es of cognitive function testing protocols ingl La%ﬁt’ h%’gl‘

follow ng visual testing protocols Tracking Part |I; Tracking Part Il 5
I nci dental Learning Part |; Incidental Learning Part 11; WMatching;
Response Direction Part |I; Response Direction Part Il; 10 Response

I nhi bition; Menory Cabinet Learning; Menory Cabinet Del ayed Recall;
Scanni ng Speed and Accuracy; Reaction Tinme; 15 Cued Reaction Tine;

Vi sual Menory Part |; Nunmber sequencing; Visual Menory Part I1; and

Nurmber recakéle@Dsihese OReepbasarBmamRinede SHytRIE] eyied tembodi nent
uses many different specific test protocols. This nmakes it less likely that
a user willcommonicata Speaskirést esépqtsaisoae taadvéheryper ci eved "correct”
responses to it. Page 21 21 S~ P 2QQ4 W now nore fully descri be each

t hese exanpl es of tedtd mgesr beoedhs. thikr ackinnguPart résfdestd mgaPysetiecol r At

t he begi nni ng of thjs testing protocol, the 5 D splay displays the
fol | ow ng SEPERFRISIStsuSaisHare Yerpalrle affoanatyziee therisg¢nlisth 9 spaces,
just likg a_tic-tac-toe board. A ball w |l appear in one of the nine
spaces. A nbRERINISE d° Hife BRI LIV S 19VHTEREHARR. Lol MAINTOREEP Lt hen a 10
reappear . '{ot£‘§ bal | %5 ears in a di fff erent s_gace, t hen do nothing. If the
bal | re-appeard°iFrt A S¥BRELE At SOOIt dVat RYSTHIEdeR AdXeite, then

press the SPACE BAR .. 933 0e; SPARE S8, "iS0 Y08, a1, gadu Lo begin.

responses to the cognitive dysfunction testing protocol.
The usg;‘;esponse analysis software includes a compﬁter

10 readabie 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 cbtained from these responses.

15 Used apprppriately, 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 detall 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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15 Y i Page 22 2 r APP ~~~~ 5 10 The ball is displayed in a squarezﬁbﬁEP 2004
1,500 mlliseconds, followed by SOD mlIliseconds of all bl ank squares. If
the ball appears in the sane square two tinmes in a row, the patient should
press the space bar. The patient inputs their responses into the Response
I nput, and thus into the Menory, for further processing by the patient
response anal ysis software. We prefer the testing protocol to present
‘approximately thrity stinmuli over.about one minute. Tracking Part 11
Testing Prot JOGRUAESt REC hedfiRAnSRF Sof (@i ¢ cempirher privtmeol scrkenDi spl ay

di spl ays the éollomﬁng Screen Instructions: You are about to see the sane
grid as befol@® TATE FFHRED pFRR% 35h&hspABESBARY! fte Il gpdlay apgearstaot in
the 15 2D 25 sp%ﬁe inyediatel preceedi ng, but the space, before that one.
The bal | is drsprayBa-1 i theiude ¥ GomRusEgations |dakssnds, fol | owed by

500 mllisec nk squares. |f the ball appears in the same square
as the tinme %gggﬁgi%%%§6$53ﬁ5ﬁ§gfiﬁ@?ttﬁgsﬁééF SHOu It eprses £REPSPELe bar .
W prefer stodi abput. s St i qver about two “mi nutes. The

patient i nputagh?ﬁg?%{ respoanlgéegorn yeﬁenggﬁoﬁg%r?%epL?ﬂd g]ﬁﬁe?hus into the

Menory, for fditResspr Ocm%tQXretlﬁfe BAL] ﬁg%_gﬁgpao 38,308 ygi x%oa%r]:lt ware.
i gh co

This test may be nodified for patienfs Wt nitive’ Page 2 ?

S~f~ 204 funQiheniAgn§os WAHE TR 2 dogsRAnSE L f OF &Jxﬁéehi,r% eggﬁesgw& "J

position, -rather than the second or the immedi ately proceedi ng one.

I nci dental Learahpgofast donfiflattibe BQQEQPBQQr&faﬁﬂﬂing%%Bi@Srpﬁﬁ ocol, the
Di spl ay displays the follow ng Screen Instructions: Sool~y you wll see a

series of pigiueesvappar o dite i50ea€Non WIEREY &fx MR eS€Q1 BhPECE U €3 0f a
pl ant (such as a fruit, tree or vegetable),
. user, the Output may be an audio speaker. b

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, bur invention is useful
specifically for methylphenidate titration. More
generally, our method is usefﬁl to assess the effect on

20 cognitive dysfunction of many other drugs, including many
other potential cognitive dysfunction drugs, %ncluding
drugs to treat Alzheiﬁer's disease (rivastigmiﬁe,
lazabemide, physostigmine, idebenone, propentofylline,

galantamine, and metrifomate); dementia; anxiety disorders

25 and schizophrenia.
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10 press the space bar. If you see a picture of anything el se, thtazflgdg;l—}D "
nothing. Try to be fast w thout making m stakes. You are being tine Sk ~i£804
how fast you respond. Press the space bar when you are ready to begin. 15
The Display then displays pictures of plants, aninmals, and everyday

obj ects. Each picture is displayed for 2 seconds, followed by 1 seconds of

bl ank screen. The patient inputs their responses into the Response I|nput,
and thus into the Menory, for further processing by the 20 patient response
anal ysi s software. V& Preferarbrah Sfl @praboventount yhestdvar,i i6abnat ten

pl ants, 15 a£1' mal s and 15 inpani mate objects) over about two m nutes.

I nci dental Leat niy PEFLOT | L17tRqthd iBddieAntagapy Téwtaimestliasg pEot ocol , t he
25 Di spl ay d&lsl%\iaysat he followi ng Screen Instructions: Page 29 2 ~ SEP
2Q04 Soon, you i I1°TEEE: a0 4B rIBENSR O ERnir b uSkrhet cari@ekpemsi el ger i es you

saw a few m aga, while sone are new. \Wen you see .a picture that you
recogni ze fré(;énglgl? %%%nﬁﬁ%%%t%d’o,asﬁ?é%t)ﬂﬁe”@%‘iﬁaé@ sREnitivoou see a

pi cture thaty n bef or.e, . then do nothing. Try to be fast

Wi t hout mki%yg&r{rlld;&?\éggs&\%?}rl@ 8ifn8h?F%‘ae‘bW%/vfg@Psyoﬁoﬁre. Press the

space bar whahmnae,absrr £adn 4iQ.P8g| Ny 10 The. Di spl ay, t hen di spl ays

pi ctures of pl gﬁjt‘lsj ‘_wanirmal s at;lgme\%glr-'yagyg%%?efﬁrs.an/é(b\éﬁi"gt fBRE AT Hages from

t he | nci dentl da.ﬂaltriﬁfpgtﬂ?@ratmolun%rgfrgggﬁggﬁe Iﬁqn%qighgglgrghgsarn%spl ayed for
ank™ s

2.0 seconds, followed by 1.0 second o creen. e patie i nputs

their responseseisntia Mxﬁaﬁg&&%geoﬁtég,pugubja&lc[st hys i ?q;gn{ggl Menory, for
further processing by the patient response dnalysis softwarée. In our

preferred errddilpent, tisapaihat 9o$bgﬁi§1if§rf§_{charﬂnggggm pd Lnanidmate picture
responses are collected and conpared. W prefer about tourty stimuli over

about 200 werePrulpsdii gareef én the gimey thicdc@St akberihgci dental Learning
Part | and another, intervening task. Matching At the beginning of this
testing protocol, thellBissplthy Hesplmyde twe dualreant RgkSew esn A1t ruct i ons:
Page 25 2.7 SAP 2004 _
| inc udesr$51ng 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

“'ﬁA version of our invention particularly
effective for evaluating the cognitive effect of a drug
20 entails doing a patient assessment at least once without
thg 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

Page 16




You are about to see, for ten seconds, ten matching pairs of shapes2 %uQPP 2604
out in a grid. Study the shapes' Iocatlons The shapes will then be hidden
under small squares. Once the r shapes are hidden, use your nouse to click
on any square. The shape hidden beneath the square will|l 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, 1D then both shapes will be covered
agai n. Repeat the process until you find all the matching pairs. Try to

make all thedsposles, IanQSariﬂwlrﬂgesch%%epsné%QAges Oﬂﬁ]"fchjm ot be timned.

Press the space bar when you are ready to begin. e .user nmust find ten
mat chi ng paiMsmseflinbappsr fMNhankaidie 1ak8 ri Bhé'ﬁé'&:‘)’erﬂi Spéxﬁ%’%@ bgsoten
seconds, and then covered. In the exanple above, the B splay displays one
shapes. The -usdésenmithe phehedt hdo thkee the hesati o tihe patthent The
patient inputs their responses into the 20 Response I nput, and thus into
the Menory, Hake Busthées pshomsgiing vey dyBEupet ienttdANONSR aval ysi s
software.. If the user is correct, both shapes in the pair stay uncovered.
Q herwi &, B6CRiWEl EheepziaTed Upsdgakapodbes t estd contliyueeshonti | al |

mat ches are nmade or until the 25 user attenpts fourty guesses. There is no
time |int. IP85eNS6S tQ oyh-2a rey- ResHpromsecd kerd) divrPdate | At the

begi nning of this testing protocol, the Di splay displays the. follow ng

Screen | nst Pa&tBhs: Ao SRRPAKE [thege ﬁﬁ%be¢%ﬂ%uﬂﬂﬁ%uﬁﬂqe§fly on the

screen. Plage your Ieft i ndex fln%ﬁr on the 1 key and your. right index
finger on thé° B°key> e'f‘}“i/é:l?tslg ReCAhhber *'% astﬁlslﬁiea))eéeéﬁoi}‘é%? screen;
press nunbe ol keybo when you . see the nunber "0" pl ayed on
your screenrt ngressnﬁunbé?mguéﬁ0906F¥R59bEﬁHWPeqﬁeﬁuﬁ¥mﬁeém§n9§other

nunber, ;go nQ &€ J.ast wi thout ki n nlst YOU are being
timed on ho% Fgéggﬁoﬁggesponddyﬁ DSCLRR S %ﬁgﬁlgrgaV%% y to
begi n. 15'T@? Ehgp&@g t hen di spl ays a nunber for about D. 5 seconds,

fol |l owed by 5 seconds of blank screen. The patient inputs their responses

into the Response |nptd ,adftthelYersh BhOot heu MRt il Wbt BEE; BEOCessi ng
by the patient
is not glven the test in the absence of the drug, rather,
the "baseline" is a composite of the test results obtained
15 by 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 oé 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 protoc@is is

25 ©preceded by displaying an ethical statement on the privacy
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[ ”
response anal ysis software. Responses can occur anytine 20 before t%uz,\ ﬁéﬁt‘:ﬂ@j*
digit is displayed. W prefer displaying about sixty stimuli over about two
m nut es. Response Direction Part Il At the beginning of this testing
protocol, the Display displays the follow ng Screen Instructions: Page 27
2 7 SEP 200k Soon, you will see nunbers appear briefly on the .U screen.

Pl ace your left index finger on the 1 5 10 15 20 key and your right index
finger on the O key. Do the inverse of what you did on the |last test. That

i's, when yowssedet hespupberitd" s spl n ur screen, press nunmber 0 on
your keyboard. Were you see th%ﬂnadnﬁgﬁggoalﬁlggﬁ%eféd %Heygﬁ?t%%?een, press

nunber 1 on praitockeybbagtn dd1yQetRee gy OLher nupher., do pothing, Try to
be fast wi thout naking m stakes. You are %el ng time on Aow' T as you

respond. Pré&ssat lesspadebal sthaibry0brapg {RAAYsd0 H8YAngJs ThegD spl ay then
di spl ays a nunber for about 0.5 seconds, followed by 1.5 seconds of bl ank

screen. Respugbesschedecswciatly tsemrbef oneidie #Rxl digibei s di splayed. The
patient inputs their responses into the Response Input, and thus into the

Menory, for PRGFYABE- prRetsss mprimentheg peié e s tiggPPRECo aH RS Y Sitse SOf t war e.

W prefer displaying about sixty stinuli over about two m nutes. Response

| nhi bi tion AFeEhes bt omietd tdfatt hhevt sls¢uld) mrtottakel theheeHisplmy di spl ays
the foll ow Eg Screen Instructions: Shortly, you will see a series of

pi ctures. PHe€sUife Rpadeeasat lovergdtaheohddu cgeothepi dtuge fpaddeept if it
is of an anggal Press the Page 28 7 | SE 2CG4 spacebar as fast as you
can. You ar 8 baf g i He FORdBEr 2D} Es%: t he space bar every time you see a
pi cture except if it Adgn.an r]1:i rgal. Press the space bar when you are ready
to begin. 5 The Display thém di-spPays Pietiesddngr pepfeed’s il aitse, and

g?i gf‘;?ﬂl(o ngi;%ﬁ%&érﬁih%fp%tg%?ghayggr{a?jrn Zg'e%esr% Ogg%brrag‘éj!oon\,\%% l;)c el' 0 seconds
user. This information can be useful or necessary toc 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 patienty‘ghe 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 sSimilarly, 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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inputs their responses into the Response |Input, and thus into the WT%% 2004
for further processing by the patient 10 response anal ysis software.

prefer to use about sixty five stimuli over about 3.3 mnutes. Menory

Cabi net Learning a. At the beginning of this testing protocol, the Display
di splays the followi ng Screen Instructions: 15 20 25 In-a nmonment, you wl|
see a cabinet with nine conmobn objects placed on different shelves. You

wi || have twenty seconds to nenorize where each object is stored. Study
hard. Doors WPl PfetREning gddalo vesvipnt hé obfbeis tasd ipgupwbtbches asked to
find them ong at. a tine. You can do this by either (A) pressing the nunber
key (1-9) ona%a?%%oavea ROederi §0t RECYhAR @R tdia destingerroyoeithi nk the
obj ect is hi clildlen or% B%i inti ng_ and clicking your conputer's nouse on the
door where you TRY PR T K %(t)ﬁr@é‘tt VSTRIgdRenca@agiersdon suptahpe 2far 1§ you

make a msta n,the test will renind you where the object is, so that
you can fi ndggft%grt?earée Y%ﬁ?“\ﬁ“‘%bg é@%d]j? ® 153 P8aCRtEPFECt a total of
four tinmes. r en S you.are re tprbegin. The user
must rrerm?i_zge)ﬁt@ e#%%%%%%? %%enl ﬁ%‘p%g%%nd%‘bjjceectl?jgltnBSﬁegver sion, we

prefer to “S@iﬁté’yzﬁcféclg’bﬂtﬁlgtibn?rheﬁ%cﬁé'%%é}ftn‘;‘srm%eﬁq %99[71%%0 nerated for

5 .
each user, to mnimze users being abl®e rizZe | ocati ons; f

The user is gugyéed ahviardtheahacabigns, onesat a?nbfi:d%?(grtl § ﬁ/gﬁﬁ@nt i nput s

their responses into the Response [nput, and 't hus nory, for

further processicbyod e sRAkiyeRk fgg@%@@ Sl ¥ $r-30FT WY Surdfer one
round (9 queries), there is a second 10 second 15 di splay, and then the

process repeatscuddicn,0ntdadiag gadhl edidle”dsar: Nasdhesn; gskekdars,a locatin
of each object four tinmes. If the user guesses incorrectly, then the

correct l®carapive lanimfdge,skawn. .| falke giresseniseadr tech:{;j/usﬁ her D spl ay
di splays "correct." Statistics are 20 collected for each round. There is no
time limt. Neh®PBrcCalditettebsingeprdeoedl misulvs.bedi ohang of pupisl testing
protocol, the Display displays the follow ng Screen |Instructions:
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, & function to
advise on the suggested future dosage of the drug.
If the testing protocoel 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
B
test.
We prefer that the testing protocols themselves

be arranged or ordered toc put at the very beginning those

25 tests most indicative of the most severe cognitive
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A few nonments ago, you saw a cabinet with nine 25 objects placed o 7 SEp 2004
different shelves. In a Page 30 2 z sr~ zo~f~ nmonent, you will be asked
to find those itens one at a tinme, just like you did before. This tinme, you
will not see the objects first, and you will not be told if you are right

or wong. 5 Press the spacebar when you are ready tc begin. There is no
initial display of objects. The user nust recall their |locations from

Menory Cabi net Learning. The patient inputs their responses into the

pac ot oo tihabMEhe SR Bpnafes ot RoRI b0 e G 9PSHuer es, and
no feedback r ess_of a . r.espaonse, . This test nust be given
after I\/Em)r?%ﬁtnge%ﬁdgg%r#(éé?eén%o“f)rpeafté'repgﬁl Yikk 990G ¥fer i nt erveni ng
task. Scannifg, SReed ¥ad ACGUr > h L pnj t.hi ting

pr ot ocol , thlgﬁall:)i splay displ agsgﬁee"]?’ol hc?vtl(‘n ﬁ‘&gggéggn nrg{ernuééto?lohgil Now, | ook

at the sanphe ﬁé@ﬁ&%@&hﬁ\%’di;@@lﬁhmdﬁﬂefE?ch‘M’ HOYLT1 e Rgth the

shapes on 20 the left hand side of the line are also on the right hand side

of the I'fnecofpbas thehspageebary QE of fhkhee $HARE TSI @ Atk .BOTH on the
right hand side, then press the space bar TWCE. You only get one chance

for each ite&imiRerignber pressr NCoddyr wae asd: W @rdteicone. sWork as Page
31 fast as you cgn without neking any mistakes. Press the space bar when
you are reathet cddeginis Fheh Digpdayordt kegndic$pé afsndto ocheapat Lént t wo

groupi ngs of synbols, one on the left side of the Display and one 5

groupi ng ordefiged.gheksi delofgethdditeplyapf hskaydhiasid Abtadh 8 2 ~ A A
Each of approxi,mat,el{ thirty groupings of synbols appears separately. The
patient inpitatitdicAlldsPonsexciyiada had precise measure of

10 "cognitive function.

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

13 user must respond appfopriately before the protocol
begins.

Each cognitive function testing protocol
comprisesia 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 Input, and thus into the Menory, for further 10 processing pysgpegns
patient response analysis software. W prefer to fix the tinme required at
ninety seconds. An alternate version of this testing protocol is to ask the
patient to hit the nunber "1" key if one target shape is present on the

right side of the Display. and the 15 nunber "2" key if both target shapes
are present there. Reaction Tine At the beginning of this testing protocol,
the Display displays the following Screen Instructions: s Look at the

sanple white circle b i 1 h u see the white_circle,
press the space bar. %}gﬂapnl@?%gftq&ggﬁgg\nl%%%%rycﬁr’alkqnng er?it%flgkgg‘?“%%lsss t he
space bar wheRcYQde a¥i6: r €Yy iH ' a @ﬁp | .S a,series of
pictures to thg pa?i ent, usic'r‘lﬁrg:L ta&ervgtg}?itg)hopa% Sjg%tq_’p%:éﬁggé (in this cage 32
2 ~ sz~ zoos.exaRikéngapubit g.circle) for every several non-target inages
(in this exanple, nonwhite circles) displayed. The patient inputs their

responses into%ﬁ%k@ﬁﬁpggﬁ fpput, and thus into the Menory, for further 5
processi ng by the patrent response analysis software. In our preferred
version, gn ;hgl Re?cti on }'[i me _lLesting protocol, the visual stinulus
duration ©'s 1.57°53C6RG8Y FERFRMS I8 seconds of blank screen. - The
patient's respaonse can therefore occur any tinme within the 1.5 t0 second
stimulus, buf iDHEEREPLolBATRHY etterlI/For the personal conputer versions
of our inventions (in contrast to, for exanple, the PALM PILOT (TM based
versions), we PREFCEAnEsing certain software operating systems nost able to
accommodate the rapid 15 response tine limts of this testing protocol.
Personal conputfesrrihaer Biopetatre Bamegendent|y of the m croprocessor speed.
Thus, using a 266 MHz m croprocessor, or a 450 MHz one, does not affect
timer speed.*HiwepensedDi fecendn apartattiing systens have 20 different rates
of updating the tinmer. Thus, on WNDOA5 3.11 (TM, WNDOAS 95 (TM and

W NDOWS 98 (TMRrelspasbeCORARERECL By avail able from M crosoft Corp., Rednond,
Washi ngton), the tiner is updated only 18.2 tinmes per second, resulting in

a maxi mum resolm;nbg? eipiRd: FAger 33, ~ 1 ~fi;~ 2~~4 mlliseconds. For many
testing protocols, th I'l have no significant inpact, Cued Reaction Tinme

IS W
* Memory Cabinef Delayed Recall;
* Scanning Speed and Accuracy:
¢ Reaction Time;
15 ¢ Cued Reaction Time;
* Visual Memory Part I;
* Number segquencing;
* 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 spécific test

protocol and the percieved "correct" responses to it.
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At the beginning of this testing protocol, the 5 D splay displays the

fol l owing Screen Instructions: Press the space bar only when the Wait &EP 2004
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

ot her color of square. 10 Renenber, press the space bar only when the white
circles is displayed after a black square. Try and be qui ck w thout making

m st akes. Press the space bar when you are ready to start. The Display then

di spl ays the bl ack square faollowed 5 white circl air, in aratio of
1:6 with total ot herq@?i’%&"f i“?‘\lie\?%&l?ét%BS‘BP%eeat%’r&EFgEmﬁ*%P Fcle) with
target pringf e to target wthout a target priner, is 2:1.

The pati enr%ifngg%ggﬁﬁﬁgéoe%d&gﬁses into the Response Input, and thus into

the Menory, for furtper, 20 Arqcessing. by, fhe.patient response analysis
software. This po_rmn—%T_t%%rE"T'es%ﬁTgipméntoqo—ltakes 3 mnutes. Visual
Menorv Part | At the beghiiyagi0hikhi set i .at 0 ISPl ay

di spl ays the foll owi'ng Screeﬂr%gjllns%r c?Foﬁz{'é g%gsg:rlglg Bgétg&gs}qulh;eg4 Now, you

will seesa $@&pe8yOdi HILLPY €9eaBBEREwW PG t §ier LS RhdY r, SPIBLd MBS, you wil |
see a picture a second tine. Each tine you see a picture for the second

tinme, press the spacerdabou? 8SskheaSPALE Wi WISRa¥eY, afﬁstfeady to begin.
The Display then displays a series of pictures, as faor exanple: (: Each of

the single forty;pkstares. it dicsnl BYedsf ora tin 11Q,;9¢c0pgs, - Oy the forty
pictures, twenty are repeated and twenty are not, for a test time of two

mnutes. The patﬁﬁ@tofrmxetsutn@e'sﬁa&%porp@%dr{)gnq hhesRespanse | nput, and

thus into the Menory, for further processing by the patient response

anal ysi s sof t warisal15v{NUMEIsaBpaEeNCi fige AlatihgihegikABhNg of this testing
protocol, the Display displays the following Screen Instructions: Below is
a key that pairsrédppeunbens thehbaughafadh ssyrbalsceRsneat h the key, you

will see a 20 series of synbols with enpty boxes underneath. Fill in the
correct nunbers émsceacthesy@bohotBing. t e "IN WaG 1 keypashedds you nake a
m st ake, just keep going. Try and fill in as Page 35

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 k
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2 1 S-s ~~0~ many nunbers as you can. Press the space bar once to Eggl L.
The Display then displays, for ninety seconds, a screen |like this: é&fﬁ%ﬁé
ee 1 ~23 456 TEST ee 'J The patient inputs their responses into the

Response 10 I nput, and thus into the Menory, for further processing by the
patient response analysis software. - In our preferred enbodi nent, we use

ani mal sil houettes rather than typographic synbols, but words, nunbers, and
any ot her vi slul_?élf iaﬁﬁi ¢cia.,are all acceptable. IS Visual Menory Part |11 At

the begi nni ng' bf Fhits *£ 3 FRIAYDtided SauseeDEspl hy5al spllays ecbadspl | owi ng

Screen Instr iIons.. Jus few nonents ago, you saw a |list of pictures.
Sonme you saw%lcl%,w'%gt ﬁgréoﬁvﬂlkjglqﬁfg’é‘%o 21{ Blank copiaPeass Tlhietspace bar
when you seed jpi %ti%regrg hat you recogni ze frombefore. It can be one that
you just saw-once, -or-one t hat® V6 AFUERPC EWO Priees time aspawe bhe when you

are ready to hegi-a+ SJdbes Di,shlay.then displays a series of pictures) one
every two seconds. A1t %%%? Sy)é&ectsﬁ’raég fom tHe radd@ntveppeysPart | |

testing psot ateliraresghsilaved., i addstion to twenty new pictures, over a
two minute total ti nel.géThe fgﬁﬁatt?lgngglsﬁﬁﬁfg frh%?tr' P R8s 1RRe ot e
Response | npdemoarnd £dwisrurine d Be Maaue rofurther _processing by the
patient response anal ysis softwgr e %%grﬁﬂe%% IPEA: S erﬁéﬁ?’ﬁ‘ﬁgng of this
testing protevelysibesdftwarsnl awedpspkaystibe. S0l .owm e

Instructions: Now, you will see a series of nugrﬁép%%gggggggng? he di spl ay,
fol  owed by RrdesptagpmerdenteiliyhtBemey bl alls OVl sH3l P9 f0e number keys,

enter .
minute,.

i0 Tracking Part I7 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 immediately breceeding, but the space, before that

one .
The ball is displayed in Ehe square for 1,500
. milliseconds, followed by 500 milliseconds of blank
Squares. If the ball appears in the same sqguare 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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the nunmbers in the blanks in exactly the sane 2~ order as you see ghgnh_You
can use the backspace key to change your answer if you think you hav Eﬁﬁﬁéwﬁé
a mstake. Press the space bar when you are ready to begin. The D splay

t hen displays a series of individual nunmerals, 25 one nuneral at a tine,

| i ke this: Page 37 2 d SEA Z2J~4 V 5 3 Each group of nunerals is displayed
for 750 mlIliseconds. The first groups displayed consist of only two
nuneral s. Latter groups consist of |onger and | onger groups of 5 nunerals:
74829 Thfh tf&%yh inputs their resgpnses into the Response |nput,, and
thus into the Nernory %% 6P FaREhEF HrSSROEFRgIRY tie tiHiikmrecesponge

anal ysi s sof Q... Th i 10,.protocol. continues until the patient
makes two c&%%%%ﬁf?ﬁe§g%§§%sgg%nt & SETRNAOBI thE UMSsP @Ry (i.e., two

consecutive @fdQeiiWot Bpaunmeral groups having the sane quantity of nunerals
in them. Wien the patient nakes these two"consecutive errors, the testing

pr ot ocol stops. l%cmagggglsgéyggﬁhﬂ@aég the beginning of this testing

protocol, the Display disprays e ing Screen Instructions: Now, you

will see s group of nﬂﬁefﬁésbé‘@ﬁﬁﬁ%goeft@ﬁig't.s&!@iéqg glt%%(ii,b?lhﬁ di spl ay
eypad, e

screen with sone blanks on it. Using the nuneric enter t nunber s
in the bl anksispl2ASEENDL Nis otigdkereo 1 TBat n Sscpsslerrddemdiiensh onest to

Ju
hi ghest. You can use the backspace key to Page 38 2 7 SEP 2Q4 change your
answer if you thnkrypouhavel nege aasekséakesr frassdshepppagechar when you
are ready to begin. The Display then displays a group of nunbers, I|ike
this: 5 5 3 4 Th&Ehpasteaeni ngiitenavieei you esgpons ei(ddueecolfr act response woul d
be "3 9 5" in the_ inmedi ate exanple] info the Menory. Each group of nunbers
is presented forPl#Btséverlisas Fherbiltst typoups whoetliyted, consi st of only
three 10 numerals. Latter groups consist of |onger and | onger groups of
nuneral 9 2 8§ 3 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
g
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 I.earning Part II

At the beginning of this testing protocol, the

25 Display displays the following Screen Instructions:
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The patient inputs their responses into the Response Input, and thRpg iggPo 2g04
the Menory, for further processing by IS the patient response anal ysis
software. The testing protocol is discontinued when the patient makes two
consecutive errors on the same level of difficulty (i.e., with two
consecuti've nunmber groups having the sane quantity of nunmbers in them.
This test portion takes 20 approximately three m nutes. Summary On

conpl etion of the testing protocol(s), the patient is informed that the
testing is conplete. Either Page 39 ~i ~Ec~0%. '', after conpletion of
all protocols, ofc8TriKguthell éste gr 666d6s oficppeltyxsnr. s So@sponse data is
used as variable inputs in~the patient response analysis software. Patient
Response Anal ysi 8% 8of @ r BRerneeniesr Your g3y e stewrmimiEaogsicri ve dysfunction

testing protocol S, a;e t hen anal yzed F%ati stically, to obtain the nost
i nformation from'Ph&m STRE ot iTRrent FBRD YRR $%2t37 RACTNA WaE capability

is integrated in t tem_This i.,s. done by incorporating directly into
our 10 system pggflepgc§é§b% SHFIh& §§Ws’m818??\¥\7§r%9°"|’l?§eﬁ§t i®®%t response

anal ysi s gsof t war g S vafiahl e _inputs. testi rt.ocol results
di scussed above. ?E%gp%??éntﬁr s;l)lorﬁgg gnéf‘%/glg‘ge s@ﬁé\;/gyrogl ?’ha&% statistically

anal yzes these rggponses g@ﬁo]fcéa’l Gt 85 GEER A _vaﬂépﬁ_ﬁf @ each 15 specific
S Co

testing protocol, the values for certaln prototol I ned, and the val ues

for all the protesetSweonbhnashiiW fiseHESs SaCkyi ddiibinyn our preferred
version, we use the follow ng statistical analysis protocols. This

conpi lation of thesedrOn20owtaddtStyioeahrel Ot PESLS e PRleckag by copyright,
01999 Xcape, Inc. Individual Testing Protocols For each separate cognitive
dysfunction testwhgnpyotogod ,rddy pat beginresponse anal ysis software > 5
cal cul ates: Page 40 2 '~ S~ P 2004 t - Average Response Tine y = correct
responsd§ OTheEPigpéapf tideh sdispiafsi péesunes esf qrlsdnt@,- aBimads efd
Conmi ssion (fal se positives, if applicable) Fromthese, the follow ng
rati os can BE¥cE¥EprVedPIPrti cilhvey Ewedeky =in@yes Grom tthe Socidenddl| ity =
100 x [1 - (O + C/ Nunber of Stinuli)] )
earning Part I are repeated. Each picture is-displayed
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 afé collected
and compared. We prefer about fourty stimuli 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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10 Note that in our preferred enbodi ment, neither' Proficiency Irﬁgx Epr
Discrimnability are used. Response Bias = (C- 0) / (C+ 0); if SEF o8l
then = 0. Response Variability = nmean standard devi ati on of 15 response
times. Response Variability is calculated for the continuous performance
test protocols) (e. g., the "Go No-CGo Test" above) only. Level =y - C- 0
20 Retention Index = 100 x Delayed Recall / Imediate Recall. Retention
Index is calculated for the nenory tests only. Test - Retest Correl ation

Page. 91 2 7 SAR.? aseline data is available (either froma
Nou P? rotia P FE 88608 it ered to t hat

patient pool, or spéaci ;I 88' {:y
patient), then t ati.ept; Lesponse analysis software can al so cal cul ate,
for each of the Ig%g\?lehgaﬁ%ﬁleé,g c?ﬁesﬁ'gapceosr &8 PBR Bty gi ven basel i ne
test value ("a")st¥@ the v@h obi ai i_n a.subsequent .test ("b"). W
denote this correl a@i on her eﬂ%s khrC?:ladg-)ei nsr‘(agﬁe:ssl?%aebs) w/ltlgqrt [ S(aa) x

S(bb S =S = 5| i gt 5 = ~.= SUM -
(g)))l 2] S(Ibg;m: =, éllsﬂ?\gﬂa[](gﬂ‘%’eI(Fjr1c.\euzflin@d:(ﬂb;’“J)i‘h 11(12]@'/";\%?ag?'at . a[té’t?s[(a E(ﬁean?g;i;] X

(b - medn (b))]]shSpleschiyehyddanbivied yhest hbEsEr @ @alcAgal ysis 15 In
addition to analyzing data for each testing protocol Separately) the

patient response@ngnakysis. sofievataeoniidaes bé&ged1@sWnlks sghagertain testing
protocols for certain anal yses. Ceneral Attention = total correct responses

for 20 Nunber seddénebpgaand NMerhenseegahlr powioar] $1iAkt eati on Consi st ency
= the wei ghted nunber of digits in Nunber sequencing and Nunmber recall.
Page 42 the square that you think covers the matching
shape. If you do not find the matching shape,
10 then'iboth 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 wheﬁ you are ready to begin.
15 The user must find ten matching pairs of shapes. All
pairs arepinitially 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
pProcessing by the patient response analysis software, If
the user is correct, both shapes in the pair-stay
uncovered. Otherwise, both will be covered up aéain. 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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2 7 SEp Z~S(~4 Attention Accuracy = (Discrimnability for Responsenf;}e%% +
Discrimnability for Response Cueing and Inhibition) / 2. Attentio P 2004
Efficiency = (Proficiency for Response Speed + Proficiency for Response
Cueing and Inhibition) / 2. Processing Speed Accuracy = (Q Level for Synbol

i. Scanning + Q Level for Nunber sequencing) / 2. Processing Speed

Efficiency = (Proficiency for Synbol 10 Scanning + Proficiency.for Number
sequencing) / 2. Menory Accuracy = (y for Visual Menory Part | + vy for

Vi sual Menory ParﬁeéﬁioﬁsézD;recgggqpﬁﬁrg ficiency = (Proficiency for Visual

Menory Part | + Proficlency S ry Part 11) / 2. 15 Reaction

Time Index = average r2aciiomddifRihg! oBeERONSENGRI chRbrLIge pgact | on
5%e I'n

time for Response Cueing and | nhibition. roceSS|ng =" aver age

reaction, ti mbibplaPyabedl SEARNGot 18WeRISFEAC 11 A8 oh@: Nunber 20
sequenci ng. Conplex Reaction Tinme = average reaction tinme for Visual Menory

Part Il + averageSo@actyon wiilie sker nRRBReRSe (e mﬁ-l@f(iyl ghi Bhki on. Total
Combi ned Testing Protocol Values Page 93 2 7 ~~. P ~CC"For all cognitive

dysfuncti ®dn testingreeont oRilsecenhirnadstt hedgatdienfer” @sp@Rse 1anal ysi s
sof tware calculates Overal | Speed

key and your.right index finger on the 0 key.

When you see the number "1" displayed on your

screen; press number l.on vour keyboard. When

you see the number "0" displayed on your screen,

10 press number O on your keybcard. 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 IT

At the beginning of this testing protocel, the

Display displays the following Screen Instructions:
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5 Overall Accuracy Overall Proficiency = Overall Speed / Overall Ac?uzagglp "
In our preferred enbodi nent, the speed, accuracy and 'u efficiency resSu dM4
i ndices are generated at the donain 10 level; that is to say, if one

cognitive dysfunction testing protocol at baseline is outside the nornal

range, the software can still generate a statistically nmeaningful score. If
this is not done, then if a patient does not understand the instructions,

or has attention deficit IS disorder, or is disturbed by a tel ephone cal
during the test, §Q§{‘ t hat giiient's rroneous results wll create

systematic error SWichYCan AT st 3FE THEGEnePRE2E R e eI9rashe Chancre

| ndex The patien%éggé ons 1§Qa| sis software then 20 calculates a "reliable
change i ndex." The reliabfe”chahge iTfdex *G88%r FHeEeT IR d8nde from the

basel i ne val ue, vﬁyépgnghgggg H?ﬂ altr1dseg(| g@lrenlggrrgl it-fahbel . kHlere are many ways

known in the art of statistics to calcul relTapre ¢ ar?gés. We prefer to

calcul ate the relpakhe ¢hapgse i HdeH, Mt ") f.Ql.l . Page 99 2 7
SEn 2~~k RO = X (b) - X (a) 1 s (d)a%?( ol diffion Jufts 1B BB P8 (b) = the

i medi at e5 val ue gbdx st hehsh apslargb dichkehgRger form tglgg?}égegest

cal cul ation, as cal cul ated above. p = the probability rror Regardl ess

of the specific shaybatisetesmt Hehsssatmber C&l Gl RhE 1RGHBELy, t he RC
t hreshol d val ues should, optimally, be set considering generally accepted

10 statistical pmhesi pbessenend du@drand" ofhgl 4185t $rnakgypossi bl e. In our
preferred version, the positive and negative | threshold val ues are

derived from acceptrednpepiesd meibed aQynSiandatdhozPaanpligsyaie given in

Hi nton-Bayre, A D., "Concussion in Contact Sports: |IS Reliable Change

I ndi ces of | npai seentnanotiRecousiber, dounsenif. Cliigy ¢al band Experi nent al
Neur opsVChol oaV, v.21, pp.70-86 (1999). O her values may, however, be used.
For a on¥ tail edfratstvivieoyr efakingc niseake20 negatuiree bBChgt hr eshol d val ue
of -1.65, with p < 0.05 W simlarly prefer to use a positive RCl

t hreshol d val ue &fmef @ hgv Ha5t< youlBespimicig tHrese abpunts, a test result
with an RCl < -1.65, indicates synptons of cognitive dysfunction likely
exist in the patFBﬁ%e?%ﬁuFEQRayou are ready to begin.

The Display then displays a number for about 0.5 seconds,
followed by 1.5 seconds of blank screen.l 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
patieht gesponse 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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25 pharnmaceutical dosage may need to be adjusted). By Page 45 2 Z?Ségio 004
2~Qr contrast, an RCl > -1.09 indicates synptons of cognitive dysfunc |o?|
likely do not exist in the patient (and the pharmaceutical dosage nay not
need to be adjusted). Qther threshold val ues may, of course, be used. 5 If
an RCl value falls outside its negative RCI threshold range, or if there is
at | east oho active cognitive dysfunction synptomin the pre-testing
protocol user survey, then the user response anal ysis software indicates

that synptons of cggRitLve; dysf [ likely 10 exist itn the user.
Conversely, if allBRCI val uesisaaslr{g%\t/svi S’ﬁiuncfiﬁe pbRY 135k B8N hr eshol d ranges

and if there is Ythgedcti hen it he user response anal ysis
sof tware indicates that s%ﬁnp%l{)e%gn%fr%%gg%ﬁﬁ '\S/%a Vst &8 FH?§| y do not

exi st in the useryohfsaé d gaideiereRELptS;¥al pe; § a%{[sd 'ig%i de the negative
RClI threshold range but outside the positive RCl thresho é’range, and if
there is no activeresauthe sspaaieobhart BRANt Hou USRE FEIRORSEHRRLYSI S software
i ndi cates that synptonms of cognitive dysfunction nmay exist in the user. For
certain appl Feat Posrl{y|thercalisplioghspiébnrexasp @jedeali pNhstEAMMst abl i sh
a "baseline" score before the drug trial begins, or before drug use occurs,
and use thi s2h&Bals ne Rark ;isdneet bs| di splsgod efor I2n 0sgeboadsise, RCl - scores
whi ch fall tgo 1ar outside the normal range (we 25 prefér less than two
standard devi8tio¥ed ihem theererAy Pagelask s@ krCERh2~patiane rej ected, as
drug i nduced,cognitive inpairnment, even severe, may not statistically |ower
a score whi chPPetat r%ﬁpf’ésﬁﬁw?ntr%u%f}e Vit girsfser Inpuhet adveusuch users
(nor their p éicéan rel Qn these scores to allow a 5 user to continue
to take a potentiald v FeeraF ulf CHoLR theh RFQRESUIGH basshereativntes coul d be

due to ajgu tars.including a history of |earning problens,
di stract.i onngg;]%p%gsn% }g}agrys(%\?ego?ﬁ%a}?%st MRERISHET, tanHss Peiktei Dudvat t enpt

to fake a | opegedsSGRIE, JvaoLder, t 0 amipulate future results. SUMMARY
Al t hough the pr esent%p‘llr nvent Fo%g 25 'e%r{nldlg}}c%‘bed i n consi derabl e detai l

with reference t & tAicArRLeEefL £, MEf Sions, other versions are possible.
15 Therefore, the—SFﬁléﬁmH he appended cl ai s shoul d -not be
limted to only the desCkhpt Heg:igfi M Prefier re S| ntgined in the
f oregoi ng di scussion. The feat%r es rgglusocl osed i ngtt%ﬁé %g%g?%)ldatadlh%n, and the

acconpanyi ngPidrdiays dirplabst tRet fo By bRy RPleacednbY ridriopd al ternative
features serving the sane equivalent or simlar purpose, unless expressly

st at ed ot*herwi se.Infrusmpment psgoexprids Jee st abednet hgi vh S@ineach feature
di scl osed
commmon objects placed on different shelves.
You will have twenty seconds to memorize where
each obje;t is stored. Study hard. Dooéé 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 tﬁink 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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is one exanple only of a generic series of equivalent or simlar Qeﬁtgg;@zzgsgt
Page 97 -2 1 uCP 2D4 As used in the clains appended, the word "a" include
the singular as well as the plural. The phrase "in comunication wth"
entails both direct communication V and indirect conmmunication via one or
more intermediary 5 pieces (e. ¢g., mcroprocessors, cables, etc...). The
ternms "clinical study," "drug substance," "drug product," "l abel,K"

"l abel ed,"” "labeling," and "New Drug Application" are used herein as
defined in the Fegergl . Food, 0r Cosnetic Pict and_the regulations in
effect fromtime tog"lo t%%%%ES%EErEh@a? Yesti ihd BSBEYY "1 abel ed for
use with cognitiygydyglnctiontasti protacal ,” which_claips recite
linmitations on the cognitive %?é%é%c??bné? es a&ndoblr SPBCﬁf?grbﬁui re that the

drug | abel referikgethe vagniitihve-dysfunctd t .09 _pr col, but do not
require J 15 that the | abel reci tg each o ﬁ}gdg%%f:gn Plg%g{:gt?ons on the

cognitive dysfuntbtah ¢esidulg tpreEOCObrefs wRedphRet BEr Clidl s appended, the
term"treat" includes both mnimzing the unvvantped synptons of the cited
ai | ment, Sand mi nien zarey tekelyexbsbegie. or causes of that ailment. 20 Page 98
2 7 SEP 204 ' CLAIMS | claim:A drugproduct . |abeled foruse with
conput er sof TRar Bs&3 Mt dhetgpr oeutihe ofocd tainmsl oSahfins ofdmese executing t he
process of c]aim61.4. The drugproduct of claim1l:wherein.said software
execut est he°4336‘6%§s_ off Engi ¥e4s10m, e pdrafgpr aduube ofowd adsn 4: wher ei nsai d
sof tware execut est he process of clainb5.6. _The drugproduct of claim
5: wher ei nsaPBI §oFt war®eeiecat éaRneatn grasiondly’ gehetatleB 6ok Breehdr ugpr oduct
of claim G:Wnerei nsai.d .sof t ware executesthe process of clainB7.8. The
dr ugpr oduct "3 ¢l M 1IBFFcHesTE idinkable tes! remporasds they
becomupg caf gdover a cq.?lguni catj on networ kyg The drugproduct of claim

ato

B: wher ei nsai d_conmui c HRBE wot KIS 2oausehibt al 952 tgfonsene at
s~_ P aQuY wherein

| nternet. 250, sThe Gnl4ORL of .claim8:Page 49 ar

sai d conmmuni cat1on net %?ggﬁénﬁ%’f%ss &LEaA F%FP?}R%‘FS aMWS é¥ss t el ephone
network. 1lresthshdlr UgoREOdUGH | ,qi ' rein said dr product is
| abel ed for use with g 5 focal ursgilgit%} ggFggfgm%ny’a rgﬁdélrr%ﬁcti on. 12. The
drug produgtrdfesdidigod: tMEEEL fbridird (dbUEe PLOOUCE; d . Jabgled for use with
a gl obal -di ffuse cerebrum di sorder. 135?! TES ér ujé&c%olréo ucjct ofr%él aim12: 10
wher ei n sai&f i olale- dbhiids e cprabirdam, divgerdersi s salaet ad eepniihe group
consi sting of: disorder caused by nechanical trauma, subarachnoid

henor r hege, dimspt, agedt théml thm s dcesisoBep@a 54Dt eMtiey icehntliasieen,
multiinfarct dementja, chronic conmunicating hydrocephalus with IS "normal"
pressure, aHt-iderist haenshatikaeed askel Seves eldread i Rifurprchl4bidbe drug
product of fcI aim.12:

ocur times. If the user guesses incorrectly, then the
correct locatin is briefly shown. If he guesses
correctly, the Display displays "correct." Statistics are

20 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

25 objects placed on different shelves. In a
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wherein said global-diffuse cerebrumdisorder is selected fromthezgr ayp 9004
consisting of: anoxia, ischem a, 20 epilepsy, postictal states and '
psychonot or status epilepticus. 15. The drug product of claim 12: wherein
said global diffuse cerebrumdisorder is caused by central nervous system
infection ox toxin 25 (exogenous or endogenous). Page 50 2 7 ~~P 2fl~4

16. The drug product of claim 12: wherein said global diffuse cerebrum

di sorder i's a denentia. 17. The drug product of claim16: 5 wherein said
dement i a_conpr i sewmehEonyGudi it Al Gled el ik hANlo AU <8, The dr ug
product of claim1.6: wherein said denentia is selecte romthe group

consi sting of Aummiengton' sidésepss -1idenenbi aifaratytd ca i@

Creut zfel dt - Jacob di sease, Wlson's disease, parkinsonism 19. The drug
product of clai mtige,wierevhlbaiat derenrhicacbgeses ecinst fraem t he group
consisting of: nmultiple sclerosis,- anytropic |ateral sclerosis and' a
denyel i nating di ¥84s¥ilisnop beHwldr igl yproduet rbfhiclai mrbhg.wherein acid
.denenti% is selected fromthe group consisting of: Al zheimer's presenile
dementia’ Al zhei FEFSS 5B sRacPt viemeybuaarP céady dicsdmgdnand ' sinpl e
(idiopathicéﬁpxesenile dementia. 20 21. The drug: product of claim6:

wher ei n sai d "F4FugSpPBdittiadl 1diselay pé pbiacta. seilrunsedi sostder. 22. The
drug,produc& %El ckgin16i wherein said drug product is. labeled to treat 25
cer ebr ovasclFar 1di 58888, 195fe ons) fron Memapy spaaines: Lpsandndg Bheduct of

claim6: wh L ai u roduct is |abeled to treat a psychol ogi cal
di sor der, Zg?%#ﬁgﬁdéﬁ%g%?gaﬁ?f'GFSBPQFﬁ?ZS?t% e risisPo@sgied IpBYEhol ogi cal

di sorder is I d; roup consisting of: schi.zopphrenj a,
depr essi on, aﬁspggggt iéf?;ﬁﬁ%ﬁdggﬁog&’ pani Eu’éﬁ%’&%’s’f“&ﬁ‘?ﬁl@ygyogfé‘?eati ng,
per sonaliot ypdtsender sspabsesalueseampyksly e, i sprder s, Myteria and

paranoia. t0 25. The drug product of clarm erel n~said’'drug product is

label ed to reand af tgnbins,dehiachh dbe@bger adfie Tt dougeBLRONET P! ol al m

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 proébcol, 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. If 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 -

bress ONCE for yes and TWICE for no. Work as
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wherein said drug product is nethyl phenidate. t5 27. The drug prodi&¥ g§fp 2004
claim& wherein said drug product is adderall. 29. The drug product of h
claim6: wherein said drug product is selected fromthe group consisting

of : rivastigm ne, |azabem de, physostigm ne, 20 idebenone, propentofylline)
gal antam ne ahd netrifomate. 29. The drug product of claim6: wherein said
drug product is. authorized to be marketed pursuant to an approved New Drug
Application. 25 Page 52 2 ~ S~ Zr~;;!r 31. AKkit conprising: A a drug,

and B. sof tvare flr @Xequll Ban! Q?tﬂEQEerﬁac’kigI Shol M oL, g The Kt of claim

31: 5. wherein said soffware executes the oce aim 35. The kit of

clai m 31: wher ei Pragy rieSQhLURT 822X Ol 8 PLOZES S Ofpgd 8l M 65, 10 36,

The kit of claim 35: wherein said softwdare executes the process of claim

66. 37. TherketpDiplayaiReA6divpes b Ntsatnk $RkLVAL CLRXCFHGSingd R process
of claimib5 67. 38. The kit of 'claim35: . wherein said software executes

the processsgibels MBn@8on3YneTherki i@ &f and 38spPAy Whed &ide sai d
comuni cati on network consists essentially of the. Internet. 40. The kit of
cl ai m 38% wheeapingaind tbemmightasioa setuor biepbaystsilessenid:al |y of a
wirel ess tel ephone. network. 25 Page 53 41. The kit of claim35: wherein
Function. 42. The ki tCoreaim a0 o F &% ISUORERCT & Righer,
Each of'agproximately thirty groupings of symbols appears
separately. The patient inputs their resﬁonses 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 protocel is
to ask tﬁg 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 d%splays the following Screen Instructions:

Lock 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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5 wherein said drug is |abeled for use with a gl obal di ffuse cereerJl% SEP 2004
di sorder. 43. The kit of claim42: wherein said global-diffuse cerebrum

di sorder is selected fromthe. group consisting of: disorder caused by 10
mechani cal trauma,' subarachnoi d henorrhage, a supratentorial nass |esion,

a subtentorial lesion, nmultiinfarct denentia, chronic comunicating

hydr ocephal us with "normal " pressure, and denentia associated wth severe
head injury. 15 44. The kit of claim42: wherein said global-diffuse

cer ebrum di soxiemplies selBitedeiroe f hey 9rdR yCeBsESE] NYoRlta I a,
ischem a, - epilepsy, postictal states and pSychonotor status epilepticus.

20 45. The kiimagescl@nnti2s ekeneis), saidhnakebak -diffpsg; gof fuum di sorder
is caused by central nervous systeminfection or toxin J(exo enous or

endogenous). 2 T ~c~' 24 palbePagmhits tRelrSFPspdnsds Ab-o e kit of
claim92: wherein .said global diffuse cerebrumdisorder 1s a denentia. 47.

The kit of clRESPoage Snpher eimd sttiub deventha MERSP§) SESr CH NG

drug-al cohol nutritional abuse. 98. The.~kit of claim46: wherein said
denentia i’s PECEEEEANEr b Ehre Rptoigntcoespehbagamdl i | gtz re .di sRase,
denentia paralytica, . t0 Creutzfeldt-Jacob di sease, WIlson's disease,
par ki nsoni sm°A9PTEAETRET : BT 241 migs thahBe et bi emi Bhmbe mesttimg s sel ect ed’

fromthe gro nsistjng ~ of: multiple sclerosis, amytropic |ateral
scl erosis anggg%ggﬁ%él{ﬂhgt\”@ladi sddaulivssdopatime ig t1.6f selcoingsd6: ~ . .

wherein :sai ia i el ected fromthe group consisting of:
Al z, hei ner" sqﬁgggg%%Yaﬁewirﬁ%%?,n-dsAP{hE#ﬁ%k' SCraail | e ThesPatdensnsi a, Pick's

di sease ~ an i i di.gpathicj,presenile denmentia. 2D 51. The kit of
cl ai m 36: mhgreglijﬁnégi %Argr ugeriegolggbé’lcgﬂrtﬁni’ redte Fiddiatdedilsérder. 52. The

Ko o onel Medbona WERENL S 547 HAL 211 A0 ShIRAEY, cere brovaseular
For the personal computer versions qf our

inventions (in contrast to, for example, the ghLM PILOT
(TM) based versions), we prefer using certain software
operating systems most able to accommodate the rapid

15 response time limits of this testing protoccl. 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 tfmes,per

second, resulting in a maximum resolution of 27
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53. The kit of claim36: wherein said drug is |abeled to treat 27 SEP 2004
a. psychol ogi cal disorder. 54. The kit of claim53: 3 wherein said i
psychol ogi cal disorder is selected fromthe group consisting of:

schi zophreni a, depression, hyperactivity, phobias, panic attacks, anxiety,
overeating, personality disorders, obsessive-conpul sive disorders, hysteria
and paranoia. 10 55. The kit of claim 36: wherein said drug is |abeled to
treat attention deficit disorder. 56. The kit of claim 36: wherein said
drug is nmethylphenidate. is. 57. The kit of claim36: wherein said drug is
adderal | . 58. i%e%%tqmgsf' cl%girn?"g%y et REsitecglag thiserick dwvia om t he
group consi sping bfiesrdyastignne, |azabem de, physostigm ne, 20 idebenone,
propentofylline,ggg 5ﬁ%§%i%gg§%g'netrifonate. 59. The kit of claim 36:

wherein said drughk§i@ggggggﬁegiﬁg be marketed pursuant to an approved New

Drug Application. ge ~=t'' 2~~4 61. A process to determne the

cognitive influence ofaratdeUgeqs s thdr c Lsing: A _admnistering a
b BegPin PRI 5 %gBE%‘ﬁ%cE?’f%%o%og%t th

drug to a user, and. B. adm nisfering a cognitiveé. 5 said

user, 5 .SC;Diéﬁﬂxy\Ei&@lbghotggnp&gjdulﬂgmgyaéegrgﬂgéﬁp{§§5ﬁ§} responses to

said test, taken on at least two different tines, an conmparing said

responses taken Grtedls Eggssba&@pbggﬂﬂﬁé?ﬂkehi@E?' ﬂ£%éﬁ%i£g¥% RLocess of
claimé6l: wherein said responses for said user akeh on at Teast two

different tines, GeppLL,88 ggag@pn%?ﬁa% %%ggrgsleg &%SR?J eesdt‘ihﬁ@PabOUt five

times. 65. The process of claim Fern 3al ult8tat | east

one tine in the @h&g@ceh@fsgraééi UG 3pd gfaikga%%&f%e isl idﬁgiﬁgéﬁe

presence of said drug. 66. The process of alm urther “conprirsing: E.

cal cul ating a relkifabreanpasgie i Ndbe, 20087 anFNEr PEOCES O fcgapgkgﬁ,
further conprising: F.. indicating if the dosage of said drugtor said user

shoul d b¥ nodi f i BémeBBer Thergsoagss sphcel BEm &21 v fdrN@h=CQRPEESI NQ:
comuni cating said users test responses over a 25 ,communi cation networKk.
Page 57 2 7 SEPirgles is displayed’after a black square. Try and
be qguick without making mistakes. Press the space
bar when you are ready to starf.
The Display then displays the black square followed by
15 white circle pair, in a ratio of 1:6 with total other
s.tim.uli.-rH 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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69. The process of claim6B: wherein said conmunication . network &)ﬁsSEPSEQG«’f
essentially of the Internet. 70. The process of claim68: 5 wherein said
comuni cati on network consists essentially of a wirel ess tel ephone network.
71. The process of claim65: wherein said drug is |labeled for use with a
focal brain disorder of a higher function. 10 72. The process of claim 69:
wherein said drug is | abeled for use with a gl obal di ffuse cerebrum

di sorder. 73. The _process of claim 72: wherein said global-diffuse cerebrum
di sorder is 15 sele¥t e¥P¥ okl eegroEprienstEtvimfusks dbpeadesncaused by
mechani cal trauma, subarachnoid henorrhage, a supratentorial mass |lesion, a
subtentorial |esi Elh‘? FHIRIF9f afemegément | aou ohirldniseecenmiatcati ng
hydrocephal us with "normal" pressure, and denentia associated with severe
20 head injury. 73 59FRDriddess BRCB| hime 790U wiier @i pisaiidegfobal - di f f use
cerebrum di sorder_jis selected fromthe group consisting of: anoxia,

i schemia, epi | epstf® FoRG9H &8y aPE@Séngh%sWSr- sgﬁ‘?ﬁé Yie epi | ept i cus.
Page 58 52 ~ ~~iép?£g.1lk}/a 79 Lhe _process of claim 72: :wherein .said-

global diffuse cerebrumddi S0Fdey°PsaEEUERHYEC PEFLPal nervous system

i nfection oxrgoxh{k{LxXP us ogepous).. 76. . The process of claim
72: wherein said glfgjbal Qg{é?,f éégﬁ%gggbgusn’?rd} SorO%ePlFEuﬁeﬁErT%ﬁtf%F 77: The
process of céaimpib: Wwherein said 'denentia conprises chronic drug-al cohol
10 nutritional abuse. 78 . The process of claim 76: wherein said denentia
is selected fromthe group consisting of Huntington's disease, denentia
paral ytica, Creutzfel qt.ﬁacpj @eﬁe;‘Wl '® %g@e‘gpar ki nsonism 75
79. The process o claim76:: wherein said denentia is. selected fromthe
group consisting. of:. nultiple sclerosis, anytropic |lateral sclerosis and
a denyel i naty di se. .80. The process of claim76: 20 wherein said
denentia is %Eé ec Eeggﬁfer SAPERE g‘?’égb RUTSI RS i GRSP IR FR%F ' & r eseni | e
denenti ajqg Al ' L 9eenll e onset . denentia, Pick' s disease andd sinmple

(i di Opatlhi c)sz%fdeﬂs%ﬁ | SfiSnt Pty PRy sy Dent¥prs gppeated an
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 Seqguencing

At the beginniﬁg 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 wifi 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
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81. the process of claim66: wherein said drug is |abeled to treat - §
sei zure disorder. 82. The process of claim66: 5 wherein said drug ?%Bd%&? ﬂm@g
is labeled to treat cerebrovascul ar di sease. 83. The process of claim 66: ?
wherein said drug is |labeled to treat a psychol ogical disorder. 10 84. The
process of claim83: wherein said psychol ogi cal disorder is selected from

the group consisting of: schizophrenia, depression, hyperactivity, phobias,

pani ¢ attacks, agxi eatin ersonpal ity disorders,
obsessi ve- conpul si \??t %‘g“%fy‘g%r%ser%‘qu H%é’t'er' acghdtparshasiaabags. The process

of claim66: whergida §gige§#Hg is labeled to treat attention deficit
di sorder. 86. The process claim66: 2?0 wherein said drug is

met hyi pheni deiee pi&pia hen @t 0sESS claim 66;: wherein, said drug is
addera7: 1. zs Page£60§ f~ ~ a~~”égéi~£§%8§?n%%% PrSTEs SfSEFﬁgﬂ166:
wherein . sdiik® @dhyg:i s selected fromthe group consisting of:
rivastigm ae, |azabem de, physostigm ne, idebenone, propentofylline,

gal ant amsne and netrifomate. 5 89. Th ocess of claim66: wherein said
drug is authorized to be nmarketed purstarnt to an approved New Drug
Appl i cati ony— 9T A protuct—by—process—article of manufacture conprising a
clinical stidy H%de by usPng_the pdcesd of 0 clhim&. . [t5 Page . b1

.A.A.Ai.AL.AAf.]AY.AI.Av.2\<L.A{i.AI3.A0.A.A(&.AYL A(.@H.A/.A.@U(.A A LA A
, . Af K. AL(. ACVTAYAf
. A<. AH. AO. AHY. A(i . A(. Av. Al . A<. Af (<. A Av. AOK@ . Af <. Ae. Al . AL Al . A3(. A Alv. A A
v. A3(<b. APY. A. YE. A@ . Ab. AV<. A(<. AF(v(2<Im[)c C{

#{vql gb] XS] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]

cal caljca]jc™a V]c”alcha V]cha TEST
@ % a2 « B %
b 2 % ¥ % ]

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 II

At the beginning of this testing protocel, 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 numerals is displayed for 750 milliseconds.
The first groups displayed consist of only two numerals.
Latter‘gr?ups consist of longer and longer groups of

5 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 patlent response analysis software. The testing

10 protocol continues until the patient makes two consecutive
€rrors on the same level of difficulty (i.e., two

- consecutive errors with numeral groups having the same

dquantity of numerals in them). When the patient makes
these tWQﬁCODSECUtiVE errers, the testing protocol stops.

15 Number seguencing

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 is, order them from lowest to

highest. You can use the backspace key to
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&109D&' ()-Y 10} 12% 10}7109@&fi£—) 4f;0?a&l()%Zﬁloz%igéégyggEbg @O%DE: ()

! YDd& () - &pCHOUBH & - ankEeDEL 0,77 8.5.% 1 "a . B
iSAES%P 10! (iO%B&( --!\w?bw&f()--s#lg%ﬂﬁ()- SYQOZI.OOAD&'()fi L3GLOYD& () - =
-109D& () - RIEbC mistake. Press the space bar when you are Feady
10! p5}109D& () -<. 109D&' () - +! 109D& () -=c(' 109D& () - 6y&10%D& () -
6$c109D& ()-MC to begin.

The Display then displays a group of numbers, like this:

s 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 cnly three
0 numerals. Latter groups consist ¢f longer and longer

groups of numerals:

2 8 3 1 9

The patient inpufs 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 diffiqplty {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 comple%e. Either
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108010(V&'(%)-f0310(V&' ()-CF"} """/ #$bCbC 10! ! p10% o0& ()- , *10% 0& ()-

*, 10908 (Lxro, 1098 08 ()~ Y*10% Q& () -=*10% & () - =$>3$$S' % UIEDC

1011 - C109% & 8:?]2+ ?}B,g%%%c;q o1 all protocols, or during th;e&ot&elzsgzze&H&I VK@
1 ' () - '()-&LP"t 10% 0&' () - Y_88&:

;gﬁ'o?opg‘ %pO&&QsCVB,O&tIQ psa\é ]é%%'% ng‘é‘fsé 1doaééa0is( ?.zsea' as variable

>
inputs in the patient response analysis software.

Patient Response Analysis Software

5 The user's results for the cognitive dysfunction
testing protocols are then analyzed statistically, to
obtain the most information from them. 1In our invention,
the statigtical analysis capability is integrated into the
system. This is done by incorporating directly intc our

10 system, patient response analysis software. The patient
response analysis software uses as variable inputs the
testing protocol results discussed above, The patient
reépoqse analysis software then statistically analyzes
these rééﬁonses_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
statist;g?l 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
Protocel, the patient response analysis software

25 calculates:
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L = Average Response Time

Y = correct responses

O = Errors of Omission {misses or errors)
C = Errors of Commission (false positives, if
5 applicable)

From these, the following ratios can be derived:

Proficiency Index = (0 + 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 + 0); if no errors then

= 0.

Response Variabilityv = 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 -0

20 Retention Index = 100 x Delayed Recall / Immediate

e
T

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

Test - Retest Correlation
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10$$ .d(E%/NC 10! _#1(()%/.5&' ()- p(CL0%& ()-p' slooo/g&lgé- p<% 1096& () -
1096& ()-Zi!'109%% ()-=_.../{/////dYNC 10! 1 | | )
&ggca} 10t(y()5&' () ~f2CLO%& () - &6| 0c109%& () - =6. 1096& () -, 109B& ()-=///0BOt 00a
BYNC 10! | 10%3&'1(‘?'- F?i/‘g%}éézct“‘)tﬂ JiS16983&ap)eyieither from a patient

}109%%& ()-i };;o%%&lop 'sé‘éépolcgél(fj %g'%]fa ]ée%ggg}gg;tN%dxninistered to
that patient), then the patient response analysis software
can also calculate, for each of the above values, the

5 correlation between a given baseline test value ("a") and
the vaiﬁéﬁobtained in a subsequent test ("b"). We denote
this correlation here as "r{ab)."

r{ab) = S(ab} / sqrt [S{aa) x S(bb) 1

5 = Sigma = standard deviation

10 Mu = mean
S(aa) = SUM [(a - mean (a)) ~ 2]
S(bb) = SUM [(b - mean {by) ~ 2]
S(ab) = SUM [abs[{a - mean(a)) x (b - mean (b))}]]

Selectively Combined Testing Protocel Analysis

15 In addition to analyzing dataz 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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.- < =dESHE 10! 10!"10% 0& () -V} 10% 0& ()- |
10% 0& () -=10% o0& PReF0% B&S¢Fiminability for Response Cueing and

Inhibitiony / 2.

Attention Efficiency = (Proficiency for Response

5 Speed + Proficiency for Response Cueing and

Inhibition) / 2.

Processing Speed Accuracy = (O Level for Symbol

Scanning + Q Level for Number sequencing) / 2.

Processing Speed Efficiency = (Proficiency for Svmbol

10 Scanning + Proficiency. for Number sequencing) / 2.

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

Visual Memory Part II) / 2.

fo
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 reactiom 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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=10% & () - v. FhFFARGGEIEbCognitive dysfunction testing protocols

combined, the patient response analysis software
calculates:
i

Overall Speed

5 Overall Accuracy

Overall Proficiency = Overall Speed / Overall

Accuracy

In our p;eferred embodiment, the speed, éccuracy and
efficien;y result indices are generated at the domain

10 level; ﬁhat is to say, if one cognitive dysfunction
testing protocol at baseline is outside the normal range,
the software can still generate a statistically meaningful
Sscore. If this is not done, then if a patient does not
underétaﬁﬁ the instructions, or has attention deficit

15 disorder, or is disturbed by a telephone call during the
test, then that patient's erroneous resulis 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 is statistically reliable. There are many ways
known in the art of statistics to calculate reliable
changes. We prefer to calculate the reliable change index

25 {(or "RCI") as follows:
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X(b) = the immediate value
s(d) = the standard difference for the sub test
5 calculation, as calculated above,

= the probability of error

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

10 statistical principles. One tailed and otheritests are
rossible. 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 Centact 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 tc use a

20 negative RCI threshold value of -1.65, with p < 0.05. We
Similarly prefer to use a positive RCI threshqld value qf
-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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pharmaceutical dosage may not need to be adjusted). Other

threshold values may, of course, be used.

5 If an RCI value falls outside its negative RCI
threshold’ range, or if there is at least one active
cognitive dysfunction symptom in the pre-testing protocol
user survey, then the user response analysis scftware
indicates that symptoms of cognitive dysfunction likely

10 exist in the user. Conversely, if all RCI values are
within th? 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. TIf at leasf one RCI

15 wvalue falls inside the negative RCI thresheld range but
-outside the positive RCI threshold range, and if there is
no activeltrauma symptom, then the user response analysis
‘software indicates that symptoms of cognitive dysfuncrion
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 baseiine 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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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 instruetionﬁ, and a
conscious attempt to fake a lowered score, in ordér To

10 amnipulate future results,

SUMMARY
Although the present inventicn has been
described in considerable detail with reference to certain
preferred versions, other versions are possiblg}'

15 Therefore, the spirit and scope of the appended claims
should not be limited to only the description of our
breferred versions contained in the foregoing discussion.
The features disclosed in this specification, and the
accompanying claims and abstract, may be replaggd 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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As used in the claims appended, the word "a"

includes the singular as well as the plural. The phrase
"in commu%ication with" entails both direct communication
and indirect communication via one or more intermediary

5 pieces (e.g., microprocessors, cables, etc...}. The terms
"clinical study," "drug substance," "drug productk, "
"label," "labeled," "labeling," and "New Drug Application”
are used herein as defined in the Federal -Focd, Drug &
Cosmetic Hct 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 regquire

15  that the {abel 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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CLAINS
I claim :
. 1. A drug prc;dgict . labeled for use with computer
| software.
5 3. The drug product of claim 1:
said software executing the process of clain 61
4. The drug product of claim 1:
wherein said software ~execu£es the process of c_J,_aia;
64.
10 5. The drug produgt-of claim 4:
wherein said software executes the process of claim
65, 7
6. _ The drug product of claim 5:
wherein said software executes the process of.claim
15 66. _ |
7. _The'drug product of claim 6:
wherein said software executes the process of claim
37. |
8. The drug product of claim 5:
20 wherein said user's test responses = may ' bhe
communicated over a communication network.
9. The drug product of claim 8:
wherein  said  communication nei:wqu consists .

essentially of the Internet.

25 10. The drug product of claim 8:
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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 ﬁse with a

5 focal brain disorder of a higher function.

12. The drug product of claim 9:

wherein said drﬁg product ;s labeled for use with a
global-diffuse cerebrum disorder.
13. The drug product of claim 12:

10 wherein said global-diffuse cerebrum disorder is
selected from the group consisting of: disorder caused by
mechanical trauma, subarachnoid hemorrhage, a
supratentbrial mass lesion, a subtentorial lesion, multi~
inﬁarct dementia, chronic communicating hydrocephalus with

15 "normal” pressure, and dementia 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,

20 epi;epsy, postictal  states ' and_ psychomotor  status
epilépticus.

15, The drug product of claim 12:
wherein said global diffuse cerebrum disorder is
caused by central nervous system infection or toxin

25 (exogencus or endogenous).
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wherein said global diffuse cersbrum disorder is a

- dementia.
i?. The drug product of claim 16:
5 ‘ whexein-'said“ dementia comprises chronic d;ug
alcchol nutritional'ébuse.
" 18. The drug product of claim 16:
wherein said dementia is selected £from _the group
éonsisting’ of Huntington's disease,,dementié para;ytica,
10 Creutzfeldt»Jacob disease, Wils;n‘s disease, parkinsconism.
18, The drug product of claim 16: |
wherein said dementia is éelected Erom the group
consiétiﬁg éﬁf: multiple sclerosis,- amytropic lateral
sclerosis énh:a demygiihating disease.
15 20. The'drug;ﬁroduct.of claim 16:

'whérein j;aid .dementia is‘ Seiected from the group
consisting 5f' Alzﬁeimer's presenilé demeﬁtia, Alzheimer's
senile onset dementla, Pick's diéease “and simple
(1dlopath1c) presenlle dementia.

20 21._ The drug product of claim &:
whereln said . drug product is labeled to treat a
seizure disdrder
22. The drug product of claim 6:
wherelq sald drug product is. labeled to treat

25 cerebrovascular dlsease.
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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:

5 wherein said psychological disorder is selected from
the group consisting of: schizophrenia, depression,
hyperactivity, phobias, . panic attacks, anxiety,

ovéreating, peréonality disorders, obsessive-compulsive
disorders, hﬁsteria and paranoia.
10 25. The drug product of claim 6:
wherein said -drug product is 1labeled to treat
attention deficit disorder.
26?. The drug product of claim 6:
wherein said drug product is methylphenidate.
15 27. The drug product of claim &:
wheréin said drug product is adderall.
28. The drug product of claim 6:
wherein said drug product is selected from the group
consisting of: rivagtigmine, lazabemide, - ﬁhysostigmine,
20 idebenone, propentofylline, galantamine and metrifomate.
29. The drug product of claim 4:
wherein said drug product is. authorized to be

marketed pursuant to an approved New Drug Application.
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31. A kit Comprising:
A, a  drug, and
3. software for executing the process of claim.6l.
34. The kit of claim 31:
s, wherein said;softwarg executes the process of claim
64.
35. The kit of claim 31:
wl.ner‘ein. said :sof-tware executes-‘ the process eof claim
65. '
10 36. The kit of claim 35:
wherein said software e;ecutes the process of claim
66. _
37. The kit of claim 36:
wherein said ‘software executes  the process of claim
15 67, |
38. The kit of ‘claim 35: .
wherein said‘softwaré exécutes the process of claim
68. A
39. The kit of claim 38:
- 20 wherein saiq communication' network consists
essentially of the. Internet.
40. The kit of claim 38:
wherein said communicatioﬁ network consists

essentially of a wireless telephone.network.
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wherein said drug is labeled for use with a focal
brain discrder of a higher_functioﬁ.
42. The kit of claim 39:
5 wherein said drug is labeled for use with a glchal-
diffuse cerebrum disorder.
43, The kit of claim 42:
wherein said global-diffuse cerebrum ‘disorder is
selected from the. group consisting of: disorder caused by
10 mechanical trauma,’ subarachnoid hemorrhage, a
supratentoridl mass lesion, a subtentorial lésion, multi-
infarct dementia, chronic communicating hydrocephalus with
‘"normal" pressure, and dementia associated with severe
head injury.
15 44. The kit of claim 42:
wherein said global-diffuse cerebrum disorder is
‘selected from .the group consisting of: anox}a, ischenia,
epilepsy, postictal states and psychomotor statﬁs
epilepticus.
20 45. The kit of claim 42:
vwherein ‘éaid global diffuse cerebrum disoxder is

caused by central nervous system infection or toxin

(exogenous ox endogenous).

25
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47. The kit of claim 46:
5 wherein said dementia comprises chronic drug-alcohol
nutritional abuse.
. 48. The kit of claim 46:
wherein said dementia is selected from the group
consisting of Huntington's disease, demen#ia paralytica, .
10 Creutzfeldt-Jacob disease, Wilson's disease, parkinsonism.
" 49. The kit:of claim 46:
. wherein' said dementia is selected from the group
consisting | of: multiple sclérdsis, amytropic lateral
sclerosis a#& a deﬁyelinating disease_' ‘
15 50. The kit!of claim 46: .
whereiﬁ_;said dementia is selected from the group
consisting Pf: Alzheimer's preseniie dementia,- Alzheimer's
senile onée?‘ déﬁentia,. Pick's disease ' and simple
(idiopathic),presehile dementia. -
2 51. The kit of claim 36:
wherein séid drug is labeléd to treat a seizure
disérder.
52." The kit of claim 36
wherein said ‘drug is labeled to treat cercbrovascular

25 disease.
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y1099q(9& ()- 10%& ()-R " 10%(& ()- # 1099#9& ()- @ @.0%q(9& ()-
@51099q(9& ()-N1|[:bUA10 "10%& ()-Z "10%9q()& ()-Z R "1099q(9& ()-Z

| =10909q(9& ()- '10%q(\& ()- !109888& ()- ONKYZi j vU410 WLO%W/( V& ()-.

y&10%/( V& ()- 109q(9109q(9109q(9 \8 10%0q(9& ()- 01&10%g(& () -

-10% q(, & ()-jH [:vU410 610%W/(V& ()- BJI 10% ("& ()-& |J 10%V&* & ()-
S10%/( V& ()-< Sv 109%/ V& ()-= .S109% & ()-Z#0r|[:vU410 s$- 10%/( V& () -y
1098/( V& ()- H 10%W/r V& ()- 10%W/(V& ()- 10W/(V& ()- =109/ V& ()-

8s!|[:vU410 Y COZ10W/(V& ()-= . @OW/(V& ()-Y Y 6,310W/(V& ()- 0O*

109/( V& ()- c(10W/(V& ()-= y&L0%W/(V& ()-=!1QRSTcvU410 10% & () -

109% & ()-= \ &@L0% & () - 10V( VIOV(VIOV(V \y8 10%/(V& ()- v |2z10%/( V& ()-
6Gz| [ : vU410 HynTLO%&' ()-C uyml0%' & ()-C (5)10%@§z (ﬁl%;l 21?()%&'\(12);/_& 0
10% & ()- plo% 10% & () - 5 & ()-

\ 10% &'(%)- Io10% Thegul%#%ﬁ(a)““ K| [:vW410 &010% & ()- 0 . 10% & ()-

#&109%C & () - #&10% &tlekeinb& O90ud ) ™ 1hnehQ%0 & (raadly Z%%c\t’lUﬁJ%qc;Q%S&S&' ()-=
10% (; & ()-= &<10%(s& ()-=10"10"10" &8&10% & () - 7 & GP|[:vW410 wu
6) Z10% & () - @liedstezd ()- 910%(s& ()- 10%(s& ()-
' 54. The kit of claim 53:
5 wherein said psychological disorder is selected from
the group consistiné of: schizophrenia, depression,
Hyperactivity, phobias, panic attacks, anxiety,
overeating, persopality disorders, obsessive-compulsive
disorders, hysteria and parancia.
10 55. The kit of claim 36:
wherein said drug is labeled to treat attention
deficit disorder,
56. The kit of claim 36:
whérein'said drug is methylphenidate.
15 57. The kit of claim 36: '
wherein said drug is adderall.
58. The kit of claim 36:
wherein saild drug is selected from the group
consisting of: rivastigmine, lazabemide, physostigmine,
20 idebehone, propentofylline, galantamine and metrifomate.
59. The kit of claim 36:

wherein said drug is authorized to be marketed

pursuant to an approved New Drug Application.
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y810%' s& ()- f5 10%s(s& ()- 3*10%s(s& ()-Z Hdn{|[:vU410 %<10% & ()-J
. <109B&8& ()-J <10%&' ()-J Y 3010%(c& ()- 10%& ()-
10% & () -{$Nb| 0bU410 &10%
+11098& ()-  <109&& ():-J|[:bU410  10% & ()-W 10% & ()-W 10% & ()-W5
10% & ()-WOl 10% & ()-- 0l 10%J U& ()- |[NA41010(10(10( @B&L0% & ()-
|.M10%&& ()- |.M10% & ()- f<% 10%(=& ()- f<% 10%& ()- T*2Z|[: NA41010
1099q(9& ()- pl0ov@q(9& ()- 09!1099C 9& ()- =09! 10%g( & () - 3D10%9q(9& ()-Y
&109%0q( 9& () - 250|[ NA41010 !,)  10%q(k& ()-. & 109®ULI& () -
YOL090q( 9&' ()-= SH#! 100U ()-Y i!!109989& ()-Z ! 10% q(\ & () - P|[ -4109q( 9
Y7 1099q(9& ()- 2611000128549 -to0GLOIRA (O &t He) “cognitiONUSHI L& de) of a
, L1 10%q(y& ()-Z H ) 109" 9& ()- bA4109q(9 = fM 10% & ()- P 10% & ()- HP
1098 ' N&' () - CP 199%v8(%add (9roced 0 wprpyiping:09q( 9109q(9> ! " | [ NA41010( 10( 10(
@7810% & ()- 1, L0 & () - | #* 1004 & f M 10% &
fM 10% & () -" 078@GABC &%ﬁﬁ%&f‘%% 6’2&?1%9/6&“(33“0@340%& ()-0*310%&& ()-0*310
Y&& ()-0* qlOYR&'H) - administering a cognitive function test to sai
&10%&&' () - CDEHOewz Z: . 4310310%&& () - 0* 310%&R&' () - 0* 310%&& () - 5100k ()-0%31
09%&&' () - 0*) 2y NTwG-z~ ~DFece3LURA 1098 ChmBIt3a0YadntYy 0 E300YEA1E) - ©3100RE () - 0
*310%&& ()-0*) 2yNTvV: .43103109%&& () - 0* 310%&&' () - 0* 310%&& () - 0*310%&&' () - 0*3
10088 () - 0*) 2y NT-I5EPAFG3 O3 10RLEF « 0ORIEBORR: £ - 1PoS T obuR: LEEerentooga: () - O*
31098& () - 0%) 2yNTzZz. 4310310%&& () - 0* &310%&& () -0* 310%&& () - 0% 310%&& () -0*3
109&& ()-0%) 2yNT& ™ -
~>, 4310310988’ ()p.0* 3ARURELHG) - B4 0¥ERchped* BARIAERLE ) 0% SNDUEL - 0* ) ?YNT;
<=ABCD~bF. 4310310%&&"- () - 0* 3109%&&' () - 0* 3109&& () - 0* 3109%&R&’ () - 0*310%&& () - 0*)
2yNTDEHKThi vV: . 43@63&%@5@\%5@*310%& ()-0*310%& ()-0*310%&& () - 0*310%R& (
) - 0%) 2yNTi j kI t =">. 43103100&8 g%ﬁfg 3100/ ' ()-0*310%&& ()-0*310%&& () - 0*310%&
& ()-0%) 2yNT~bE. 24103 TR TF FO¥RR () - 0*3109%&& () - 0* 3109%&&" () - 0* 310%R&
() - 0*) ?yNTzZ>. 43103109&&c (] - 9*&31&%49 02 31QY&E" ()50 SHAYBE () 0* 310%&& (
) - 0%) 2yNT~">. 4310310%&& () - 0* 3109%&& () - 0* 3T0%K& () - 0% 3109&& () - 3100k ()-
O*)’7yhﬂ' least two different times, comprise
~bF. 4310310%&& () - 0* 310%&&' () - 0* 3109&& () - 0*3109&& () - 0*3109&& () - 0*) ?yNT34
zZ>. 4310310%&& () - 0* &5 EO9RRes( Pf Padd 0vags 19 n@fef@m&f Wt Fi3e OUReS ( ) - 0% ) 2y NT4
5672VKk~">. 43103106?& -0*31 g%g%%% o*? 09%&& ()-0*310%&' ()-0*310%&& () - 0*)
2yNTkI mgr st ~bF. 431031 7&&“(3 5+ 3169&& () 0% 310988 ()-0*310%&R&' () - 0*3100/&&(
) - 0%) ?yNTt uvyz£>. 431 GHUBE da)ig 0" LA Y8 10ke 053 1QTE& ohd - U1 O Bie( ) - 0" 310%&
& ()-0%)?yNTzZ: . 43103109%&& () - 0*310%&& () - 0*3109%&& () - 0* 310%&&' () - 0* 310%R&
() - 0*) 2yNT~"B. 431@@&@@@&@)5@%1@% (3ndD* B1 O Ul t( )or* IHOMR&N( ) tHB* 310YRE’ ()
-0%) ?yNTzZ>. 43103109%&&' () - 0* 310%R& () -0*310%&& () - 0*310%& () - 0*310%&& () -
*) PyNTHEG-">. 431 PFEOTRE PF-49 199488 () - 0*310%&& () - 0* 310%&&' () - 0* 310%&&! ()

0%) 2yNTGH WKhi ~"B; 431931 % *31008& () - 0* 310%&
& %)yo*)’>yNT|jl rrqu§/6<1/ 43185 0%%4&? §%’*Q" %%b ﬁé&%g{@%&kﬁq() 0*310f(y«)&& ()-0*3
109%&& (). - 0%) ?yNTbF. 43&03&0&1@&/&& @) rd¥i 3509 @Bakge DEBKOVES () - 0*3109&& () - 0*3

109&& () - 0*) ?yNT)sRL OL0% | & () - g) G@O%i#d& () 9%
38 109%P. W& ()20 Ym&mmao&sq%&b 81 coRrigifgi0%R#2& () - Q)

t 1099#9& @oe BHV, _GLOYEd& (

109%& () - égzg)m [NA44 ]1 P. i 63 '%foﬁf%g‘&ﬂ%) 98° o B4 éﬁ%ﬁ#ﬁ&siﬁd 9)
1098$& () - g) 310%3%138%@19)]0319@%@9&) g) /1|[:NA4 10-} 1110%& ()-) o
112098& ()-) v 1110%> & ()-) giH I 10%& ()-) o

68. The process of claim 65, further comprising:

& ()-Y10$10$10$ + 10%8& ()-  + 10% (*& ()-
[
|

communiqating said wuser's  test responses over a

25  communication network.
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| 1109bw& ()-) @1109%&& ()-) |11109%& ()-) |1109%&h& ()-)a*| obU4d

3&' 10%rK%& () - 10810810& 3| 9109%8&' ()- |110%h&h& ()-) |110% &' 0)-)

VI 110988 ()-)*K| [:bUs 3 NLOYOKYOS' ()-]1& 310%n m&' ()-]8& 10WKWE& ()-]&
910%s& ()-]& 2N10% K% & ()-]& GLO% & ()-]18&9|[:bU4 3 ] 109KU& ()-]& 10%;
+& ()-1& 310%TK%& ()-]& GLOYAAL ()-]1& 3"10%M n& ()-]& 10%BAWWE () -] &%dvU4

. 10%% ()- , 10%té& ()- 3&10% & ()- 10mKY%TLOmK%TLOmK%m 3° 910%TKY%me: () -
3Y710%K%1& ()-;s|[:vU4d  *VIO% & ()-s VIOW& () s3 @/10% & ()-s 3VI0W& ()-s
, 10% & ()- , 10%& ()-6yX7vUs - 3+109%[& ()-# |

| 3+1090V( V&' () -#! 3+10% [& ()-# 71 & 10% & () - F-

| & 109%& ()-F-171& 10% ()-FtvU4 v U310%C&CE ()-]1& 3109XX& () - ]&10(10(10(
3, 8910% & ()- 3<710% & ()- N3+109 M& ()-#t Ok|[:vU4- v 310%& ()-]&
3109X&X&' ()-]& 310%8& ()-]& 9;12(2/@ & ()913&109;81/278&@%9_10/&& 0.2
3109KX& () -] &K6|dy: v . 0 W '<109R& ()-Z

B10% & & ()-]1& &3?103}1‘:3}3'( %éggsg%ocy&& ()-18RVU4A P | 10%& ()-) UP I
10%& ()-) P | 10%&Rrédn) 3I&YA0YE&mbhinikABIRE108e BAERVBS o)siBES +| [ 1 vUA
VP | 1098& ()- ) dP | 109 ()-) NP | 109%9%& ()-)3 dP | 10%& ()-) P I
1096& ()-) P | *PE9URLLY of e [n4ne0&10&10& CI109RE ()- 2)P

70. The process of claim 68:
5 wherein said communication' network = consists
essentially of a wireless telephone network.
71. The process of claim 65:
wherein said drug is labeled for use with a focal
brain disorder of a higher function.
10 72. The process of claim 69:
wherein sald drug is labeled for use with a global-
diffuse cerebrum disorder.
13. The process of claim 72:
wherein said - global-diffuse cerebrum disorder is
15 selected from the group consisting of: disorder caused by
. mechanical trauma, subarachnoid hemorrhage, a
supratentorial mass iesion, a subtentorial lesion, multi-
infarct dementia, chronic communicating hydrocephalus with
"normal” pressure, aﬁd dementia associated with severe
20 head injury.
74. The process of claim 72:
wherein said global-diffuse cerebrumj.disorder is
selected from the group consisting of: anoxia, ischemia,
epilepsy, postictal states and psychomotor status

25 epilepticus.
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| 1098@& ()-)3 P 1 10%& ()-) dP 1 109%& ()-) OP | 109%& ()-)/$@[:NM &0p ogo
; &LOYRRS () -& &10% g) & ()-& &10%&' ()-&3 U8L0% )& ()-& &10%& ()- &
3\ &Y10%I(, J& ()-=@|[: NA4 10 \&10% Q & ()-& &109%) & ()-& U&10% . & ()-&3

, &10%Cq! C& ()-& &10% & ()-& V&0% X) & ()-& 4567F~vU4 : @3$10% " &'() "(
A@$10%& ()-"( 3\10%& ()- 3y&10%& ()- @0J(,J10J(,J103(,J 39

10000(, J& () -{4| [:vU4 : ANBS$L0%& ()-" (A VN@$1098+& ()-"(3

OH@$10%& ()-"(3 @$10% & ()-"( A@$10%& ()-"(

h@$10%-& ()-"(b]ef gh| [ NA4 10+10+10+A 3' 910%& ()-3 @$10%CHCE! ()-"(3
Ad@$10%-& ()-"( {@$10% ' ; & ()-"( WB$L0% & ()-"(huUr|[: NA4 10 f#10%

& ()-)A f#10%, & ()-)3 f#10% & ()-)3 Vi#10%, & ()-) f#10% & ()-)

3810% ,-& ()-r7T|[:NA4 10 f#10%s & ()-)A f#10%& ()-)3 f#10% '

75. The process of claim 72:

‘wherein .said global diffuse cerebrum disorder is
caused by central nervous system infection or toxin
{exogenous or eﬁdogenous), |

5 76. The process of claim 72:
ﬁherein. éaid giobal diffusé cerebrum disorder is a
dementia.
"T7. The process of claim 76:
whgrein said ﬁementia comprises chronic drug-alcochol
10 nputritional abuse. 7
78. The process of claim. 76:

wbereiﬁ lsaid dementia - is selected from the group
consisting of Huntiﬁgton‘$ disease, dementia .paralytica,
ézeutzfeldt¢J$cob disease;.Wilgon's disease, parkinsonism.

15 79. The process ofjclaim_TG:;

. wherein said dementia is. sélected from the group
consisting . of:A multlple sclefosis, amytropic lateral
sclerosis and a demyellnatlng dlsease |
80. The process of.claim 76;_

0 wherein said'.dementia is selected from the group
consisting of: Alzﬂeimer's presenile dementia, Alzheimer's
senile ohset_. dementia, Pick}s disease and simple

{idiopathic) presenile dementia.
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| [:vU4 3VH#H109%B& () -y& VALY ()-y&3 3VH#I0Y%B& () -y& VH#L0%&R g)-y&
NV#10958&' ()-y& 3VH#10% & ()-y&wY Z b ¢ d e |[NA4 10$10$10$ 3f 91098& ()- Y3
3V<710%&' () - BVH#L0%B& ()-y& VHL0%HE& ()-y& @/H1098&' ()-y&e T /L|[:NA4 10
2fc10% | & ()-s$ 9fcl0%"s& ()-s$3 @cl0%z& ()-s$ 2NfFclO% "I & ()-s$
GFclOo% ()-s$ 3C <10%Hn& ()- L}|[:NA4 10 fclO%UH& ()-s$ VFclOow®" 9& ()-s$3
3fcl0%m& ()-s$ VfclOo%' O& ()-s$ 3fcl0O%m® ()-s$ +G cl0%"e& ()-s$d| ob4
3H ' V10% & () - =10nK%ronK%onKu%B8 3 910% K& ()- 3 7610%m®& ()- .
?2fcl0%|y& ()-s$ 1fclO9& ()-s$ WZ|[:bU4 3 39%0N & ()- QF 1109 & ()-P3
]F 11099 & ()-P F 1109%ZZ& ()-P NF 1109 & ()-P F ! 10%& ()-PZc\Wz| [: bW -3
39940% & ()- OF '
8l. The process of claim 66:
wherein said drug is labeled to treat a seizure
disorder.
82. The process of claim 66:
5 wherein said drug product is labeled to treat
cerebrovascular disease.
83. The procéss of claim 66:
wherein said drug is labeled to treat a psychological
disorder.
10 84. The process of claim 83:
| wherein said psychological disorder is selected from
the group consisting of: schizophrgnia, depression,
hyperactivity, phobias, panic attacks, anxiety,
overeating, personality disorders, obsessive-compulsive
15 disorders, hysteria and paranoia.
85. The procéss of claim 66:
wherein said dfug is labeled to treat -attentipn
deficit disorder.
86. ‘The process of claim 66:
20 wherein said drug is methylphenidate.

87. The process of claim 66;

wherein said drug is adderall.

25
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wherein . said -drug is selected f£from the’ group
consis_ting of: rivastig.mine,l lazébemide, -physéstigmi‘n.e,
idebenone, propezj.t'c.gfylline, galantémine and metrifomate. ,

5 89. The process of claim 66:

wheigin said drug is authorized to. be marketed
pursuant to an approved New Drug Applicat'i'oﬁ.-
91. - A ’p=roduct-‘-by-process article of .ztianufacture'
comprising a clinical study made. by using the pro.ceés of

10 claim 61.
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