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THIS SHEET HAS BEEN 
REPLACED 

M!irHOD .Air~ A,PARATUS FOR MEASaR%NG 
THE-DEGREE CF UAC'l'ION BZ'I'WEEN a.·J'OUtGH 

EMT:tTY AND A SUBJECT'S BLOOD CZtI.S 

BACKGROtmD·oF 'l'HE INVENTION 

This invention relate• to th• f iald cf cellular 
.immune raactionsr and, more particularly, tc a method 
and apparatu• for th• direct and/or indirect 
determination of the deqree of reaction (if any) 
bi.tween a toraiqri entity and a eubject•a blood cells, 
for diagnoain; a malady of th• •~jact. 

·' 
Diagnosing maladies ia perhaps the ain;l• m~;t 

important aspect ot medicina. The key to diaqnosinq 
a malady is baaed en an undarstandin9 of the malady's 
cause • 

.._n I I I I t\1"14'1 Ii! 
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2 [T~JS SHEET HAS BEEN.-, 

"' REPLACED J 

Many illnesses and affliction• (i.e. maladies 
other than illnesses, •uch as an allergy or cancer) 
are caused by an individual's coming into contact 
with foreic;n entities, such as environmental 
chemicals, including known or poaeil:>le ca.roino;ena, 
ether toxin• or micro•orqanisms, including viruses 
and bacteria. 

Every day, the human body is exposed to many .ia>:..JJ! ;i\J~W 

types of foreign entities, and when so exposed, the 
10 body may ingest some foraiqn entities, by eating or 

breathin; them in, or perhaps mer•ly by touch. once 
a forei;n entity is infiested, the body id'entifiea it 
either as beinq neutral, in which case the l:>ody doe•.~~~~­

. not react in any extraordinary fashion, or identifies 
15 it as bainq potentially ha:m.ful, in which case tha 

body acts to defend itself. 
If the foreign entity is in fact harmful, sueh 

as a carcincqan or a virus, it will cause certain ill 
effec~s to the individual, such as disease. However, 

20 even if tha foreiqn entity is beni;n, and miqht not 
cause any untoward effects by itaelr, the reaction of 
the body to its identification as bainq harmful may 
have its cwn aet of ill effects, such as an allarqic 

25 

:3 0 

reaction. 
The body's defenses, primarily the immune 

system, and the manner in which they act to def end 
the body, have been qreatly studied. In broad tenn.s, 
the white blood call~ (t•ukGey~a8) ~non ind~~id~A1'• 

blood act as the first line of defense aqainst 
foreign entities classified as ha:m.ful. Once a 
foraiqn entity is identified as beinq harmful, 
besides the natural {innate) immune response, the 

liili1iU1i1i1illf 
.. o I. I 1.1.00171 R , .w~on·o 1 oR-n~-~ t~ni Jatdo~a1a1 xoJaV:lR IN~~ 
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body may produce apacitic antibodies which co:m):)in• 
with the fcraiqn entity and, in conjunction with th• 

leukocytes, destroy the invadinq foreiqn entity. 
I have observed three ditfarent •tepa in.the 

response of the leukocytes to a forai9n entity 
identified •• harmful, after the antibodi•• and 

.leukoc;:ytes combine. 
First., the leukocyte increases in volume, to .1ax.,t.£l 1N:lS 

sur%cund and enclose th• foreign entity. '?his 
10 reaction ia similar or identical to a pha;ocytoaia ' : · 

reaction, in which ~ cell inqe•t• a partial•, 
·Bellanti, J.A., Immunology I!I, W.B. Saunders Ca. 

(1985), p. 16. 

second, after the foreign entity i• enclosed by 
15 the leukocyte, the volWD.e of .the laultocyta decrease• 

in a so-called complement reaction, i.e. the 
leukocyte develops a small defeat in its call 
membrane, and beqins ta extrude a portion of its 
·callui·ar material, Bryant, N.J., Ilmliunohematoloqy, · :;, 

20 W.B. Saunders co. (1982), pp. 54-55, 
Finally, the leukocyte releases all of its· 

cellular material, and breaks up its outer membranes. 
'l'his reaction is similar tc the.deqranulation of 
basophilas noticed in the presence of IqE mediated 

25 reactions, Bellanti, supra., p. 252. ·~ 
I have recently discovered that soma red blood 

cells_ and some platelets also participate in the 
body's immune response to an invadinq sub•tanca, 
undergcin; reactions similar to those of the 

30 leukocytes. This phenomenon has not heretofore been 
recoqnizad, and its discovery may assist in the 
undarstandinq of the body's immune reactions. 

I. !! nR17lU7. ~OQ ._QI. l 1. /,QQ17 l R ! 1W~RO!Q ! RA-n7.-7. ! L7.ni Jatdo~a1a1 xoJa~:AR 1N3S 
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Many theories exist ZlS to the precise mechanism.'. 
behind the operation of the immune •Y•tem., 1. e. how'' 
blood cells recognize and define harmfUl foreign 
entities, and how antibodies are produced, etc. No 
currently known theory, however, explains all aspects 
of the bcdy 1·s defensive reactions. ;n addition, no 
currently known theory is qenarally acceptad as the 
aol•·baais tor explaining the reactions. 

This lack cf an understandinq cf the ~une 
system response has hampered efforts to devise a 
uniform and comprehensive diaqriastic tool or method 
for the diaqnosis of a wide spectrum at maladies. 
Since a comprehensive understandinq of the mechanics 
of the immune response is lacking, there is no 

15 comprehensive understandinq cf how maladies may be 
racaqnized at an early staqe. 

currently, diaqnasis of a malady ia more or less 
by a lock-u-p method. a. snbje-c1: apprcaaahoa a dooto. 
and relates his symptoms. The doctor then matches 

20 those symptoms with the symptoms of known •aladies, 
and attempts to cull a short list of possible causes 
from all of the conceivable causes. Based on this 
list, the doctor will perform tests to isolate the 
cause of the malady. If there is no positive test 

25 result, then a new series of tasts will ba perf0'%'1lled, 
and this procedure rontinUQliil-~til a po~itiv• ~"l!l&u1t 
is attained. This may take a qreat deal of time and 
expense, and some of the tests performed may be 
discomfortinq or even painful for the subject. 

30 This procedure is necessary because most taats 
ara directed to specific symptoms of an illness. For 
example, an illness which affects kidney function may 

.- ........ . 

... a I.I 1.1.00171 R 
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be indicated by an increased level of urea in the 
subject's bodily fluids. The test, then, for that 
kidney ailment, would be to check th• level of urea 
in the subject's bodily fluids. Suc:h teats do not 
identify th• malady per aa, but rat.her measure an 
expeated bodily response to the malady's presence. 

The look-up method has many drawbacks, however. 
First, it depends upon the subject's ability tc Ja)i,.,..\~l .tl\!;S 
racoqnize symptoms. If the subject has not started 

lO ~ to feel the effects of the malady, then he may not 
know enouqh to tell the doctor ot a minor symptom 
which wou1n i.?ldioa~ a sez:-iou21 m11l1Sdy. I't 1s ror 
this reason that a wide battery of tests is often 
prescribed for a new subject, to ascertain ta the 

is ox'l:ont po1::1•.Ll>ie what may be ailing that subject. 
Thesa tests may be time•consuminq, expenaive and 

even painful. Additionally, if the riqht test• are 
not called for, someone may be diaqno•ad as Dainq in 
qood health, but in fact have a massive tumor (for 

20 example) which has not yet begun to cause any visible 
symptoms. If a subject is sufferinq from more than 
one malady, the various symptoms may also mask or 
disquise each other, leadinq to a false diaqnosis. 

~ «L•••••n- ~·v~•om ~r••as it ~WO ~aladies hfVe 
25 similar symptoms. A diagnosis based on symptoms may 

be unable to discern two completely different 
maladies havinq similar symptoms. 

Furthermore, the subjectivity ot an individual 
as to tha experiencinq or relatinq of certain 

30 symptoms may also come into play. For example, a 
slight headache may not cause an individual any qreat 
concern, but may in fact indicate a brain tum.or. 

.. ot.IU.001'1R • • 1.'1.n1. Jatdo~a1a1 xoJaV:l~ IN~~ • ,1.11..in 1 • o oR-n,.-, . 
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... An incorrect and possibly fatal diaqnoais is 
always a serious concern to doctors, and th•r• is a 
serious need for an objective test which may be used 
to diaqnose a variety of maladies, without th• 
possibility ot maskinq or disguisinq of symptoms, and 
which may be performed effectively, relatively 
inexpensively, ob~ee~ively, and quickly. 

Further complicatinq thi• situation is ·t.h• .Hx .>.9 .t.f'IHf 
possibility that a particular malady may not cauaa 

10 any noticeable symptoms ~ntil it has b•come quite 
serious. Thus, th• afflicted individual may not know 
enouqh to have tests pertormed. 

'l'h• test descri~ed in my abov•-referenced patent '------
application assists in the diaqnosis of allergies by 

l5 a simple blood test. The disclosure ot that 
application, however, does neither taaches nor 
•ugges~a any app11ca~1lity of the teat diaaloaed 
therein l:ieyond allerqies. 

rurthermore, prior tests are not useful in 
20 d!aqnos!nq maladies for which ther• are no antibodies 

produced by the subject. If the introduction of the 
tcreiqn entity. to the body does not result in the 
production of antibodies specific to the fcrei9n 
entity, then the body will not react ta attack it and 

25 no reaction will take place. Thia is the case, ·for 
example, with respect to carcinogens. Since the body 
may not produce any natural antibodies specific to 
the carcinoqen, the body may not act to attack it. 
~hua, a cancer caused by the carcino;en is free to 

JO develop unfettered, until it is of a size sufficient 
to be detected by other conventional means, auch as 

~~~~~~~~~y.pa1pation o~ x-~l:l7"• Ne early d~t•~tion ia 

.. IHI 1.1.0011 IR 
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possible, howevar, until symptoms are evident. In 
many instances, th• onset of symptoms means imminent 
death. 

There is thus a need tor an objective test which 
may be used to diaqncse a wider variety of :maladies, 
and which may be used to diaqnose maladie• cau•ed by 

. . 

the inqestion at foreiqn entities for which no 
antibodies are produced by the aui>ject. There is .. Hix:;.ti 

also a need for a method of diagnoais in which 
lO maladies may be diaqnosed at a staqe before the onset 

ot axta~n~11y ob8o2:"Yab1o ·eympto~•· 

'rhera is therefore still a need for a test which 
may be used to assist in the diaqnoais and treatment-..~~~­

- -.·t: ... •*•*"-c" vt:iicn a.r J:\ft.-t thl!r r•a .Dlood cells or 
15 platelets of a subject. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is thus an o~ject of the invention to provide 
a method and an apparatus for the objective 
determination of the de~ree of reaction betwoan a 

20 foreign entity and the blood cells of a auhj~~t. 
It is a further object of the invention to 

.. 
provide such an im;rovan ~4t.ho4 and cpptl%'11.tU~ where 

··t 

accuracy and r.aliabjlity will not depend upon the 
su~jective interpretation of &Yl!lptoms by a subject or 

25 his physician. 
It is another object of the invention to provide 

a comprehensive testinq method and apparatus which 
may ga used for the diaqnosis of a wide variety of 
maladies, without the need for a multiplicity of 

~cu.11.1.001'1 c:i 
• ,1.11,1 11 • 0 • oc:i-n7.-7. 1 17.nt. Jatdo~a1a1 xoJav~i.a tN:i~ 
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"· tests and procedures. 
It is a turther o~jact of the invention to 

provide a method ot' diagnosis which i• capa1'1a of 
diaqnosinq maladies caused. by toreiqn entities tor 
which the body of a subject ~rodueaA ne a.n~ibed~••· 

In accordance with these li'tn¢' othar obj-acts of 
the invention there is provided a method for 
clit:1.9'no11.:Ln9 tb• p.r:eaeni:a or a1'senca Of a malady in a .1 ax. ).Ji ;.1\!"3S 

subj act, the method comprisinq the steps o_f: 
lO countinq a number of blood. cells ot a sinqle type 

selected from the qroup consistinq of leUkocytes~ red 
clood cells and platelets, in a first blood sample. 
drawn from the subject1 mixinq a substance havinq a--~~~~ 
predetermined relationship with the malady with a 

lS second blood sample drawn from tha sul)jeet to form a 
mixture, and there~y allow blood call• of the second 
blood sample to react with tha subatanca: counting a . 
nu=O•r o£ unrea~ted ~n~1--rsac~ed"DlOod calls in.the 
m.:l.w4!.u.•o' •o•pa.-;Ln-=- U..i.w n~c:i;- ex ~na Cl.OOC1 Cal.la 

20 count•d i" *ho ~~~a' ~1oQd acmvi..--~l:"\.h ~he num.cer ot 
unreacted and reacted blood cells counted in the 
mixture, to deter.mine if the blood cells in the 
second blood sample reacted with the substance, 
thA,..s:aby dia~oainCJ the preillliCl1Ct11 Ur i!l.:bS&nC8 Ot ~ne 

25 malady in the subject. 
In accordance with a preferred embodiment of the 

invention, there is further provided a method for 
d.iaqnosinq the presence or absence of a malady in a 
subject havinq blood, the blood includinq blood cells 

30 ef at 1eao~ ene o~ ••~ ~~gg~ ~e~~S, •eWCacytaa An~ 
pia~e-;!.~~, the method. comprisinq the steps of: 
separatinq a sample of the blood of the subject into 

... a I. I U.001' I A 
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a contro·l sample an<1 at least one test sample, ea.ch 
ot the con~rol sample and the at least one te•t 
sample havin9 approximately equal distributions of 
blocd call• therein; counting a number of a first 
type cf blood cells in the control sample; lysinq at 
least a portion at the Rload cells in ~· aont~el 
•ample: counting a numJ::)er ot a second typa of ~load 
calla in th• control campl• r mixingo a-stlb•taii~• wi tzt1-.t\': ;. £; .:..t{~~ 

10 

a predetermined relationship to the malady with 1:he 
at least one test sample, thereby producing a 
m!A~U&e; ~oun~~nq a number Of a firat type Of blood 
calla in the mixture; comparing the number ot the 
first type ot blood cells in the mixture with the 
n~er of the first typa of blocd calla in the 

15 control sample, thereby producing a first rasult1 
lysinq a portion of the blood call• in th• mixture1 
countinq a nUll\))er of a second type ot blood calla in 
the test sample; comparing the number of said second 
type of blood cells in the mixture with the n~er of 

20 the second type of blood cells in the control sample, 
thereby producing a second result, whereby the 
presence or absence of the malady may be determined 
by the first and second results. 

In accordance with a second preferred embodi~ent 
25 of the invention, tnere is further provided a method 

for diaqnoainq the presence or absence of a malady in 
a subject havinq blood, the blood includinq blood 
calls of at least one of red blood cells, leukocytes 
and platelets, the method comprisinq tha steps of: 

30 separatinq a sample of· the blood of the subject into 
a control sample and at least one test sampl•, each 
of-the control sample and the at least one test 

... o I I I I 00"71 I:! 
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~- sample havinq approximately equal distributions af 
blood cells therein; countinq a number of platelets 
in the control sample1 countinq a number of red blood 
cells in the control sample1 countinq a number ot 

5 

10 

leukocytes in the control sample; mixinq • au.bstance 
with a predetermined relationship to the malady with 
tha at least one tast sample, there~y producinq a 
mixtura1 countinq a number of platelets in''tha 
mixture1 comparinq the number. of platelata in the 
mixture with the nwnbar of platelet• in th• control 
sample, thereby producinq a first resultr countinq a 
n\mbar of rad blood calls in th• mixturer comparinq 
the number of red blood calls in the mixture with t~Ae ____ ,....._ __ 

number of red blood calls in the control sample, 
15 thereby producinq a aeco.nd rasul t: countinq a numl:>er 

of leukocytes in the mixture1 comp.arinq the nu.ml:2er of 
leukocytes in the mixture with the nWZ!Der of 
leukocytes in the control sam~t~, ~horeby p~oduoin~ ~· 

third result, whereby the presence or absence of the 
20 mal~dy may ba determined by the first, second and 

third results. 
In accordance with a third preferred embodiment 

of the invention, there is further provided a method 
tor diaqnosinq the presence or absence of a malady in 

25 a subject havinq blood, said method comprisinq the 
steps of: separating a sample of said blood of said 
subject into a control sample and at least one test 
sample, each of said corttrol sample and said at least 
one test sample havinq approximately equal 

30 distributions of leukocytes therein: lyainq a portion 
of any rad blood calls in said control sample: 
coun~inq a number of leukocytes in maid control 

,_o I I I I 0 011 I ~ 
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· sampie1· •ixing· a 'auaatanca havin9 a--pra4•t•rmine4 
· ~·~ation•hip vith·•&i4·aalady-with· ••id at leaa~ one. 
·teat: eupl.-.-ta form '&··•·ixtu:re, and·"ther9by allow aa1d 
leukocyt•• praaent in •aid at laa•t one teat eample 

5 ::· · . to ·react 'Vi th said aub•tance ;· and , t'on. reacted 
· ... ·leukocJ'tae'-1n said ·mixture -if aaJ.4 subject auff•r• 

· ·' ·. ····from .. •aid .. ulad.y' ·· lY•in9 ··a· -portion. ot ·any .red blood. 
cella·.in·aaid mixturer··lyainq· a portion of •aid . 

IG)r:JEI 

.. 'reacted leulcoaytea· .. in eaid a1xturer ·eountinq • nuuer 
10._ ;.,.: -of"unreaeted and··reao'ted ~-l~Ulcoayte• 1n ·••id.11ixture1. 

'·' -·aoapari~aid. ni.tl'JJ::taJ"·-o~ ·unreaoted ·ancl -ra&ctecl · 
:. laulcooytaa·"-·in ·•aicl ·&ixture·-:Vith ."said· n\UllJ:>er -·of · · 

.-...: ··' · ·.·.:leukocyte&·"' in ··•aic!. ocntZool •ample, to. 4•tarmin• if at 
~ · ; -.: ... laast a· portion· cf · •aid·;· leukocyte•'· in -aaicl second. 

15 ~·sample· reacted·· with··•a14 s\Jb.•tanca, ··thercy. !·· 

incl·:Lcatin9 · th•. ·pn•enc~- O:I:' uaenae of: •aic! malady in 
::· 4 :--•aaicl .. ·il~ject •. ·.: ·· .. '; .. :i -.~::,·1 • . :. · .· .. ~- ~·:.:·:., •. ; •. · ... •· .. 

· · · '~- · · · I~ ·a.aoord.ance wi t:h · a fourth preferred embodiment 
. ~'_;, '• ot· tha··=1·nvention, th,ra':·-1• f~har- provided a me;hod 

2:0 : .. -:···for d!ac;noalnq··th•·· presence or ltbsenoe-:of &·malady in· 
'- .· ... -: .. ···a •ubj act'; --·•aid· aetho4 ccmprisinq ·the at•p• ·. ot: 

•izinq a· nmmar· of.: leuJcoc:ytea in •··first :blood. 11ample 
·· · <drawn· from-' said eu1'jaot1 m1x1nq a s=•l:ance nav1nCJ 11 

·pradata~~nacS Z'8l.ll~10n°8ll.1p W1'Ch· ·11•14 ·111a1aica7 wi.th a 

2 5 ·\ -: .. second· blood sample·- drawn· rrom said··· aubj ect- to .• form a 
:.- .... , .. ~t mixture,·-· ·and.· ·thereby-allow- ·leukocyte•· presant· in •aid 

· -saecnd :bl.OCCI. ma.m~S:--1;.g ;r;eagt· wi-th · e•.1-d-sacond blood 

····· sampl•f ·•i1inq a ·number of -unreacted· ancl reacted 
--------..!...' '·· l•ukocsy'ba~_.-i:\ aai4· ~a.:- -al\d .. eo11lpar.J.nq said. sized 

:,o l8Ulcooyt•• of -said -·firat- })load· sample .. wJ.tll .. said aizad 
.:, · ·-···unreaot.ad· and. raactad -leu.kocyt••--of_ ·.-id mixture, to 

-.. · · .. · · datemine thereby it . at· least a· portion of said 

._o I I I I 0 01r I Q 
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a.aid. •ub•tNic•, ~h•,:,-1>1 . ~· pr••~~c•. _q~ . said ~lac!y 

... : .... in lf&i4 ·~~eot i• i.~~i~~~ .bf .. a Ji~_iCJ~~;,-~,c;.an~ :: . 

. -~ .4ift•~•no.• .. :tl1.•r~a1;'tf~~-" .. · · 

5 . .. :en _a_cc;q~.~~• 1(~~· .:.,• . f~_fth prete~ed. -3:?,o~iment :. 

of th• · ~V.11\~.\.o.n.,,: 1;.h•i"• ~·· f~•r pr~id.11:d ... ~. ••t:hod 

for. 4i~9noein9 t.h• .P~•-•~z:ica ... ~r ~~91.l~ of a )a&~ad.y in 

a •=:t •at., . •.~Ld ••~.~cl. ~omp~1•1n9 'Ui• •~•P~ o~ 1 

· .. :· .: : . · ••P•r•:tw .-a liJlo.ca4 .. rt.amp~• 4;i;awn t~~~. -•~id .~~~ .. ~ot 

10 .. _ .... into ... _,c.on\:ro.~ -~.OllP~ ... a~4 tt. lea."~ C?~~ ~·~1;·:·•~1e, _., ~ 

eaob~Qi .. aa:L4 c.cmt.~q.~ :;•QPl.,. -an~ .. ••~d.. a~ l•a~'t; .. c?.n• 

test· •&aR•• .. havin; :•PP~Q~~~taly_. ·~·~ ~~at;~~tion• 

.. ot l•ukoqyt•• the;1ini ly~ing. a po~ion o:e ;•d blood 

------~.g•J.~ ·,!n .. •~.W. Mn••,.. q~~~P.1 ~iei.n9.,oat~ ~~~acay~oa----

l.!5 in ••id Control.:aamp;La th•:r@y g•n•~~;i~q ~:II!~~· 

· ~-·~·d.iatrU,ution o! .. ••~4 ~·~cyt:.•-. in.,~•f-4 ... ~antral 
sampl•1 mixinq a •~•tance, havinq , .... P~-~~-·t~?~nad. 

. ... . . relation•IJ.ip vi th· ••icl aaJ.ady, . w~ ~. 1•1~ · at least one 

.···."· .... t••t •uPl• to toni. a: •i~~·, .~nd;~•raby. ~llow at. 

.a o . . , . l•a•ot; a_ PQ~ic,n of· aai4..: i1ykoc;yt•• pr~··~t. . :1.1,l !'•id ·~~ 

l.•o.•~ -o~• '.t••t •P.Jl.•. ~-~ ;w;-_ea~~-.w~~ aa~d -~-~t.ancer 

, .. _.. . . lysin.q • .. poJ"ti~n. o: JnY. red .. b;Lood.. ce_lla in aa~d 

~- "·.. :· mi~ui:.a.1 lY•inq ~ PQ~i9n of any_ ~~act;e~. l~y.l_c.ocyt.as 

,, in .. •aif!l· 1"1xtµrer. 11i'~~CJ:-: .. fa~d. _l•ukocyt~•" _in ~·1~ 
._.2S ...... m1xt\U:9 ·~er~y, CJ•Jl,J'&t.~i;. a siz.• .. dis.:tr~~~Qn,_ o; ·. 

~ :. said .. l•~~Qcyt••. in ~•i."-.. 111~xtu-;,a;. ~~ !C011P•r~n9 said. 

· ... · .... ·•11• 4i.S1;;1:'.1butio!\ ot.· aai~ ._leUko.eyta_a. j,_n aa:Ld. mixture 

. with •&14· •11e .41.•~r~~~~~~~.of .a~i~:l•llkoc_y:t•• in 

:.· ... · ..... -· a.aid ~on'tr.~.1 •~P~··· a~4 d~t•:c:.m~n• .~~~Y .. ~~- _•aid 

c3.:0-. ... mal.ady, .1• PJ:•••nt J...J\ .8-~ci. ~@ject •. 

. . Br1•tiY·•t&ted, t~• invention i~ oirected. to a 

methQd fo.:i: .th•. 4,ia9noaie .. of. a .1n~l~d.y ;~.a .. s.Uibj_act by 
. r 

.. a I. I 1.1.00'17 IR ' '"""'~ 1 • o ' oR-n7.-7. • 1.1n1. JaTdo:ia 1a1 xoJav~ HI 1 tJ:i~ 
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th• observinq ot a deqrae of re~cticn batween all 
alacd cells: red blood calls, leukocyte• and 
platelets: in the subject's blood with a foraign 
entity havinq a pred•tarmined relationship with tha 
malady bainq diaqnosed. The test inaludae comparinq 
amounts and sizes of rad blood calla, leukocytes 
and/or platelets in a control sample and at least on• . . . 

HP •9 •1•!,l<,· test sample. The test sam:t'lll! inelu.ci•• a portion of ...... ''' l.•'· 
1

•·· 

·the aubject•a blood and the foreiqn entity beinq 
10 tasted.. 

'l'he above, and other objects, feature• and 
advantaqea of the present invention will become .··~ .... 
apparent from the followin9 description read in 
conjunction with the accampanyinq drawinqa, in-which 

15 like reference numerals designate the.same •laments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. l is a block diaqram showinq the 
connection of the various components which make up 
the present inventive apparatus; and 

20 FIG. 2 is a flow chart showinq th• steps ot 
the inventive method. 

DETAILED DESCRIPTION OF THE PREFElUU!:D EMSODIHEN-r 

My rafareneed application, descri~es a test for 
use in the diaqnosis of aller;ia• by :zneaaurinq the 

25 de;rae of reaction between the leukocytes in a 
subject's blood with a suspected allerqen. Th• 

... o I.I /./.0017 I~ 
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. . di•cloaur• ·--~~ ... "t:ha~ applio~tion i• herein inoorporat:ad. 
• • • :. • ••• , ~ •••••• : • : • y .,,..· : • • ... ' •• • ..::. ·.~ .• • :. • • ~ • • •• ·-· \,; ;-..... :_ ... 

by r•t•renoe. · · 
. :Wha'\: 'i.:;hot eviunt f~om· a readiinq o~ that 
. . ,. . . 

applioation, h~wever, i• my discovezy that· many 
5 . _ COmllOn , Pl~dlaS ~ . and 8QQ ." 1888 CQUQl\ Jl&ladi88 I CaUS8 

·· -~ · ; reac_t.1on~ ... i~i~ a . aul)j ~ct'•· ~i:oocl si~il~r ··to· th~•• 
• • ' • • 0:\, • .... • • 

.. .. resuli:irif tr9m. aliarg"ies. Xt la· my theory that the 
..... . ·.r:.;· ... . 

· reaction• a~. th• 1:3ody •·• iauno '•y•'t•• ia St••pond.inq 
; j . ·. ": . ~.·.,. . ·. ·. • -

to the identification· ·of ·an· a11·erven, • ·1. •· a'···-· 
~ ' I • ' I 1, ,": • • ' I ·: • • ' • 

leukocyte engulf inf tbe allergen, ·en1arg1n1 .and. then~ .. : »£1 

I;. 

.. : 

1-0 

extru~nv it.a contante, ia ~••ioally identical.to th• 
•• i.::. • •• . 

bo4.ily r••ction• to .th• intrcductio~ ·of other foreign 
entit~••·r~~ogniz~d •• bej~q harmtui,· such•• a virus 

. •· . . - . ., . . .. . .• f . :. . • . . . . 

.. or ev~n a ~~raino;en. zn·•wa, it i• my theoi:'y that 
is· ... ·_·. -~q•t i~1adA~• may ·b• :es:i'agnoaed by 'th• ·ob••~·~1on at· 

--:----- ......... :th• reaet~ia gt th• ·~dy'a '-""· •1'•t•m, · ... :..; .... ---. -. -
speci~ical~y, th• aize~iatribution of th• la~ocytaa 

in two •ampl•• o.t a sW:>j_ect • • blo.~~: a co~trol 
aampla which has no foreign entity.ad.dad· thereto, and. 

2~ a t••t aam,la whieh.has'at lea•t o~• for•i91\ entity 
add•d. 1!1\arato. . , . - .• " . . - . . ., . .. -~ ' ' . -· .. 

· ·· ' · · Th• ba~i~ me~od. and · ~paratu~ · of th• inv~ntion 
. diaclo••4 ~•r•1n is. con\:.ained.· in" my_ ..... ~li•r ... 
app~1cation, but· th• .. bread~ ot .. it•. app~ica):,ility i• 

25 si~ifioantly wider than heretotor• raal·iaad,·· in it• 

reach beyond merely diaqnoainq maladies other than 
~ 

. a_llerq~ea •. · .. . . . . .. . : -~ ..... ... .·. :..·. \ .... 
What-I have recently discovered, however~·ia 

that oerta~n rad blood call• an4 aome pla~•l•t• react ,. . 

30. to an invacU.ru; fo_rei;n entity in tba aam• fasbion a• 
4o lau.Jcocytes, i ••. they· combine with antibcdiaa to 

. . . 
_react w_ith, ~or•iitt entities, causi~ ·the ly•inq of ·· 

.... I • ... .... •• ... • .,......... • ·- •• • J · ..•••• '·· •• •• ••. ~ ... • •••• .:. :,.1. !. I:: ... :- =~·= .. ~c.: "''· 

•. 

t ... ·. 

<-0 I I I I OOil I~ I ilAl..lir I • 0 I 
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· . rad· cell•.·· '1'ha diacovery ot thi• .bodily proo••• uy, 
'·for example, -aaaiat. in the.4iaqnoaia. and treatment Of 

- ·· · ·· : anemias, Which aay be. broadly def ind ••. ulacll•• in· 
which &·•Ubject ha• a low red blood call count. 

5 

10 

· ·1o~ example, it a-subject has.a low red b1ood 
···cell count due to an allar;ic zaaction ~o.cartain 
· · foreivn·ant.i~iu, than th• _avoidance-of .tho•• fore1qn 

entitie• may-lead-to a normal red blood .call CO\Ult. 

The te•tin9 ~or euch a reaction by a •W,jeot•• rad 
blood celle·may ba performe~.alonv lin•• 9enarally 
similaZ' t.a .tho•• o! ·•Y· earlier .. t.ea1:• •.. · ... . . ..... _ .. 

·l'UrthaJ:111.ore, •1•i1ar r••ulta J:ay. taatinf 
platelet• may b• achieved. for .~ .... al&cu ... _... More 

-~ .. ]. : ,', l] 

research. is required -tor detarm.inin; which types ot~~~~-
15 blood cells a:r:a beat used to test. tor certain · 

1U.ladiaa, :but the diacovery that all ~loo4 calla ... 
react in an :.e.lleqia-type reactian to-~• pre•enc• of 
an.invadinq toraign entity lead• to the .importance of 

·- · · t•atinq· ·all ·'tYP•• .of blood cell• for zeaction .with 
·20 -· · .. , -the ·foreivn entity ... ·. J'or ease o! ·reference, th• t.erm 

~ 

''blood cell•", ··••· uaed ·herein is meant. to include ,,., 
platelets, red blood-cell• and leUlcooyte•, even 
thouqh platelet• ara not generally coneid•~•d to ~· 
blood cell•· tor all pu:po•••· .. , 

»· ·M app11iracua ta ·accordaneL. vi t:h .. mv ~en. ~Dr 
-·partorminq. th• teata o:r the inventive aath.od, aa 
abown ·CJen•rally at l.O .in .J'1;. ·1., COQ~i••• -a countar 
1·2, an cmlyMr 1•., a c:omp1Ater J.a.ter$a.c• 11 ud a 
:oolQPUt•r · ·ia., ·each c:o:nnectad tn -•arl••- · ·anc1 a _di•o 2·0, -

:a.c1 e. p~J.n-4=.••· =-~ •"4-a "'""'-"' ni •:P'I •it ::tA .• e.aeh. c::armecte4 
~ th• an~«E of! cxnnputu- :11 •. 

To comJ1enca 1:ha operation o~ th• .;l.nven'tive 

M 1.!!~ llM'U' 11.~''· ~·111.1 ~U I. I i. I. U U'IJ I K 
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" apparot"Qa .(9enuallJ·. deacril:>•d in 1:21• flow c)iart of 
.. !'iq. - 2): a .. bl cod aample-.. ia. ti~•t draW11 .tro~_ t~•. p•rson 

.· .. being-. teatecl •. (aubj~ct) .... Pr•~•rlabi,y, ·: ,3.0Qc o( oqlated· 
l:tlood·i•:d%'awn from 1:h• •W2ja~t, '1•in9'. ao~1? ~it:t:at.e 

5 . ·. aa an..· anti!'!"coagulan't . (i. • •. th• l::tlo~ i• •~ored in . . 
l::tlua.~op B~D.brand y~cui:ainers). ~o P~•v.~t c~ottinq 

of·. th•. i::.1004 41irin9 .. th•. tNt.. ~i• .. •iniil• ~.ample may 
..... ~a used .ta pertoJ:'JI. a .wi4e v•r~•.~Y o~.:~ .. ,~, .. ~.01. a va•t 

.. .....___ 

array .. f.)~. cU .. tf-r•nt .. maladi.••· .. . . .~ti/ )~i ;,\i:;~. 

10 "· ; . ~t i• ~·c•••ary·. to •·~~ an. •V•. c•llul~~ 
diatr11'ution of ~1Qcd calla ov•r 1;h• enti~e_vclwn• cf 

.. th• .J3laQd. •~pla,._ and. •o .. ~t .~• "-•c•·~~~. ~~ transfer 
.· .. " bl:ood. . .tr.wm th• ~ac:Llt.ainu. ~c an. ~•P~•.r~~ua ·(~a~ ahown) 
. .. ; .. Which .will .bav• th.• .. c:apal:li.lity ot .. co.nt~nuaua flow 

l! circulation, in known .fashion. ~~c~ ~ device will 
.• .cauaa th• eel.is ~t'th• •~P+•·to be ~~str~ut•d 
· . qen•~•lly .. evenly .. ov.ar th• entir•. _.,qp,le. . . .. 

. .,It ia :pref arr.ad tha.t a •~CJl.• blood. .)IDP~• drawn 
troa th•.•ubjact b• ueed durinq a.b•ttery a~. tests 

2.0.:.. ·for a number of for•i9n .. entities, and.•~ 1;.he blood 

..... drawn from th• •ubj•ct.. ia .sepua~•cl. ~nto. • plurality 
of . •mall er. samples.- ~oz:· testing.. .The . pr•t.•r~ad method 

· of separation ia ... to- place 100 mi.croli.tera .·at· th• 
drawn blood into a recapt~cl• cantaininq an· 

·25 . · approprie.ta ·•uapension. medium, a.g •. o~-half ml of.• 
.. : balanced pH. saline solu.tion· ...... · The. prec;i•• qsount ot 

the au·spension medium .used ia. not critic•J., •~cept 
·. : .. that. th•. same ucwit th•reo:e should be 'Qsed · 
.... thz'ou;hou~. the test., .i .. ·•· in each •ample o~ the •am• 

3-0· .:.: '":blood.' -'rhi• will. ansura that ••••urament;&· ~--ken tar 
tha teat and control •ample• may ~• .41.rectly. compared 
by v.i·ritue ·Of the ,fact .. that they both .. have. a •imilar 

.,.QI. l I. I. !Hli1 l R 
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number: of -leukocytaa -and volume. . . 

'l'he, ten cubics ·centimeter• . of dl:'awn J:alood .. . . 

· prepared aa daacr~ed. w1ll i:,e .sui ta):)l.• .. :for,., · ... . : . 

approximately ·75 ·teata. ·· . .. · •· · .... 

After •eparation of .·th• dra~ sample .into ·th• 

· control · and· test samp;Le•, . the foreign ent1t~•• . are 
· · .. introdlicad ·into . th•: te•t sam.pl•• .-in·. the ·ton .. of 

J! .!_;" 

'l 

solution• •.. : . . . ... . . . . . . . : .. ·- . 

suitul• aolut-ion• .. may. b• purchasacl. .. oouuciallt.~.:_= ;~o . .1.N~1 : 

. 10 from.any ona of a nunmer Of suppliers. 

Al.~•~aa~lv•1~i •~1~al.11• •o1~t~on• -.r ~· p~ep•r•• ~y 
.: ·&ddin9· -100mv at. a.:i dried. •xtnct.! at.. that. ,for.ei;n · 

anti ty· -to .. i.0211 or t•oton. Il .or·. J::t:t ·( cU.atrU»u~.•d ):)y 

.: Coul tar) ·, · or any ·•i¥ture th~reo:, or in lOJDl of a 

15 •Uitable dilutinf e~lution. In many inlltance•, 

·,injectable pa~a;•n~free,.ateriliaad.watar w.ill be 

··· · ·- · aui ~la,· in other• per-hap• ·&lcohol .•.. ~ Th• ·particular 

··· .' ··· diluting- •alution .aeleoted will. .clepend .upon the 

.· toreiqn .entity .beinq .. mixed, and .th• :aelection ,of an 

20 appropriate clilutin.q •elution is well within ··.th• 

Jaicwlec!q•· ·oi those. ot··or~na:r:y· skill in .. th• .art. 

Once made;·~the mizture .. ia allowed t.o .stand for 24. 

hou;rs, at:· room temperature,. and. then . .:11 ta:t:e.d. .. through 

a meah·capa1'1• of filtering •olid.particles. 

25·· :. · Ditfarent •olutiona ot foreign. entiti••··•r• 
. .. 

· · ·introduced· ·into. th• .various teat aamplea. . lt. is 

preferred. that.one roraign enti~y ~· int.roduged into 

each t••t .•ample, but it ·i• contemplated .. that, in 

aome · 9Bod~anta, · ea.oh tast •ample may have. a .. wide 

· 3 O : · variety of·. fore:Lg-n anti ti•• introduced ther•to, so 

·· · · ·· that' a •in9le c!r:awn. blood aampla., . which . may otha:wisa 

be usable only for 7!5 test•, may be ... w.ecl o.ver,· a much 

J ' 
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l1LIH 1 S SHEET H/.;..S BEEN. ,. 
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):)roader ranqe of po,~.~Ji.e. foreiqn anti ti••. In euch 
embodiaentll, a positive .rea~tiQn c~·~~ril::ta4 below) 
tor·any 9roup ot.fo~•i;~.9ntit1•• would ~•quire• 
au):)aequ.ent teat or t••t• to «•t•rmin•·Wb~~.~f th• 

! ... multitude· .a:e . ta~•i;n ... entiti•• Qo~ta1n•4 in . that teat 
.. aampl•.=was ·'th• epecitic toraign •n~i~y whi~ cauaad 

. th• po•itive. reaot~oo. . It.. i• .&l•o · pr~t~i-red: _that an 
amount. oi .tl\a suspension medium., equal ·:tg ~•t. 

.. .· . : introduced:· to. tb~ tea~: •ample•, Ila• .•44•!11. ~o the Je:{ ;.t u~::v . 
. 10 control sample .... _Tb.is .. allow• th• C1ire9t c:ouipaJ:>iaon ot 

... the two •-.plea,. ainoa..thay will h~v• qene;al~y 
·identical counts. of leukocyte• (l:ietor.• .. ~•. ~~udi•d· · i 

i. •• .;t:eaction) ,. · &1\4 .. gen.a.rally.. .. a.im.ilar V.ol\UI.•• •. · . 
-.. ·- · '.At<- this. point.,· each a.am.pl..•, i .. • , .. tli• o,~nt"J;"ol. 

15 .aampl•·•nd ,.ch taat.aample,· will co~tain a mixtura 
.. o:r· auap•na~on ~•diwa and. whole ~lood, whiQh ~n turn 

· .... . : ..... includaa:. leukooyt .. , ;,84 blcod o.•ll.• an4 .P~~1;eleta. 
In. add~tian, .the.· teat .a.qpl.•• .wU.l. ~ave ·~e •olutiona 

,: ot .f.oreign. ent~ti•• theraJ.n. Sino•. •'-1 ·t)l:'~• t.YP•• 
20 ··.of blood.. a•ll• ara·~f .import•nca .to .~is· t••~l. it. i• 

---important. that eaoh. y; 111..eaaured e.ape,r~t.e~y& . 

.. . ·. coult.r. .counter Hodel. z-M, :whiqh. ••Y . .be ••1; to count 
the .n\Dl.12.e:tt· o.f particle• within a given alza r•nga. 

25 'l'hua, .sine• platelet• ar•.mu~ smaller ~~n.red and 
.- .. whit• .blaq.d calla,. it. ia simple. ~o av.aid count.inc; 

.. tham .. ):)y .. :aettinc; the !Un:lmwii part~cl' •ize f.t ~ size 
. greater'. .. than that of platelet•, and l••• than that ct 
. th• rad ~nd white .blood cell•, for.•~amp~e 3.~ 

:so.... .micron•,·.-.. Bimilarly, it .. 1&· •iinpl9 .. to QOUJ'\1:. only th.osa 
.._ ;. -· ,., ' -: cella .. :by.= aet:t~nq .. the maxi.awn. l•Y•l: -~-~- .. QC\lni;9.i". 12 to a 

.: .. similar: lavel. ···' ..... ~~·-·· -·~·-·······-··· '· ... ·----- - - -

7.7.~~nR1111i:-1 c-no ...,Ql.11.1.00171 R • 11.11,.f/, I.~ Q QR-07.-7. L7.0/. Ja Tdo:>a I a I XO.IS)(:J.Q lN3S 
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.. ·No·. suoh. · ·~i·. method. af . countin; r&cS •n4 w.hi ta · 
~lood.call• i•.presantly avail~la,.bowavar, .It is . 

-. poa•Jble. ·to. aepaziate these·. cell• in >cnown mach•nical 

math'a"da, althouqh .. :.thia .uthod 1• tima cone'U.lllil'.19• 
~..... . . .A pre~•zirecs: :m•~D4:-.U'C1l.1zaa: -cne·.,,._g,., tb•"- ·~·~ 

--------~~--~•1.1.-. •¥-i••: t1' 1o1,,.,.. • .,. •• ,..,,,. 1" ., rU-i-ri..~"-· inoo11 

~o . laukocytaa. , '?hue t it . i• prat•n:•4 that th• r•d . 

. , 
'• .. 

blood cella.ba co\l.Jlted fir•t· .tJ:h1• mar bet~·~•• a. 
•trai9ht .. co\lnt, •inca th• .re1at1ve~y .-1~ .. n~ar o~'.l! M! J.N;JS 

10 white. blood. c•ll.• t!IX.iatJ.nv: ·J.n -~_;L.ood ·~-PY-.~· ... 

' ..... " • dim:.aqar.dad. when ;th•· .cawit :!JS · ma.4•·· : ~ am-.11 .. enio1' . .. ' . 

. .- '. ,_ which ... uy occur :( o~. the .. oz4u .C)f o .• il. . P.•r c9nt) may ba · 
di•raqarded, atnce th~t •rror i• qan•rallY. tar 

.. - .. .. ·smaller .. than .. the .e.rror ta!:to.r .at th•. ~qui~~n:t;_, and ___ : ___ _ 

15. :: ,ia .. alao ·f·ar .. amall•r than .. th.•. amq~_t of. ,Ch~9e. . 

. . .... . · expactad . .in th• -.oau o't a -P:o.•itj.v:a .. r-.~otion_ ... _ .. Aftar 
the rad tll.ood. cell• ar•. c.a~tad,,.then. _it illJ .4•~irad 

,., .... , . to count th•, leukoc1t••·-·. -~. . . .. . . ... 
, .. . ... ir.o avoid cou.nUn~ r~d b1004 .P•ll;•, . w~~cb, 1: .• •• 

zc. ;;~ .. - atat•d~ ar.• .of .roWJblY.· CQJIP.•i:"Ul• ·~•• ·--~o .1;ht .. 

. . ·., l•UkoQYt••-,· it. i9.; pr•t•rr•d th&\:t thc;i••- cal~a ~· 
911.ainated. Thi• ie pre.teral1.ly a~c:o;mp_l.tshed by 

-- ... _add~nq. a 11\zbstanc• which. 'fill -iaedi•tely c;aus• rad 
blood c•ll• to disintegrate (a "lY•inq•.• •'W>•.taJ'c•), 

25 tor .ex~le a eolutio~ compr~·~~q on• pe~cent Sapon~ ... 
(Co~ltar). and tha.r•~~nder baoteri9~~·~~c wa~ar • 

. A4 ternatively, tbe t"e4 t1l.ood c_alllJr. =a:r. .. b~ . 
m.aq;hanioally rqoved t:.oa t.!?.•-•ampla .... -rnie.aolution 
may.also aerve to 1Y••-•c•• :eactad le\lkacyte .. in th• 

30 · . taat .•ample, _ther~y enh•ncinCJ .th•. o~••n~l~ __ aftec~s 

. of th• reaction (it any) between th•·le~ocytas and 
...... th• foreiqn._ entity (tcq•tl1er. witll, __ .tb• ~nti~9~~es). 

-- - - --- --· - --- ----- - ------

.. a I.I I. l.00i7 I~ 
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\1 THIS. SHEET HAS BEEN '\ . 'I REPLACED -~ .· ,. ...... .". Attar t.h• i-•d blood !Calla and .. ~. ,Portion of· 'the 
.·: .:reacted:..leuJcooyte• ... •r• •1111inat~d, .prefera»ly:after • 

: · period. ,of. ~out .. 30 .taeaond• att.•r . int~uction. .. o:t th• 
lyainq aczent, and counter.12 is eat.to~· 5 .... predetermined aJ.n:imwa.:.:•iz•· .~avel_, .·count.; .l.2 uy 1'e . 

. . : · ....... i.uaed· t.O···Oount and··•iza,:~a laukocytea.of the ... oontro1 
_ ·- " .. •Ut.P~•· .:\ ... fte rasulta·.of · th• .. cwn'CinCJ •nd ai11n9 of 

: · · ..... · -.-th•· control •ample an. used aa a r•fartm.ce fo:r: .. · ,ri·;.. . .t.i.i 1.N~~. 

:. ·. -.. · compai-iaon of tha .. rasulta of the. aua, count.• 
10 ··P•rtoned:.·on th•··~ontroi. au.pl••:., : It.: wi.l~ .. ~.e. · ·.· .. 

· · , ...... appreciated' tha·t. the pla.taleta may ba .. coiantad ai~er 
· .. _ · · ... -before o~. atter th•·· c:ountincz c.f ·the red ·blood ,o•lla 

1'ut 1'etore- .. the ·leukoc:y:tea.. sinca plateleta are not 
i ... ;. directiy:.atfected by. -the lyainw sUl)et~caa,. th• orda~·:~· ---

. 

. 

l.!5 o:f .oountinq the plat•l•ta .. and- ~ed. blood calls- is a·. 
·-· ..... · : mere: ut.t•Z'. ot choice. . However, . the.. r•cl ~loocl calla, 
: ·· ' '··when ·lyaecl, · NY c:eat• pa:'ticl•• which are of a aise · 

on the order ot platelets, so the platelet• ahoul4 b• 
· counted l?rior to· .. 1ya.J.nq th• red -~locd. ·calla, which. 

2.0 mean• prior .. to count.inq- th• .leukocyte•. . .. ot •·course, .. 
~i~ soae other manner ··Of···&epa·rat~nq. th• th:'•• typaa of 
blood···call• ··i• used, such as mechanical· ... 11eparat.io11, 

·then 't:he·ordar ot countinq is even more~ matter cf 
. , -- --··.mere ··choice. . · .- .. J .~;· • • • . • 

••• :· • • ....... .. 

-25 .... ·, ·' ._ :C·f.·•·the blood ~Cella in ... one . 0%" more· ,Of ··tbe· te•t ... 
· ·1· samples·· reao1: ~-o ·th•· .presence .ot any. for.aiqn .. entity, 

than they·vill react in the manner.described, i.e. by 
.: :. ,. ;attinq l.a~er, then ·brealeinq up . azui . f inal.ly 

.. · · :.. : ; · di••ol vinq. ·. tth•••. reaction• will.· cause . a diatortion 
:.3·0 · · .. ·· ot ·th• •1•• di•tri~ut1ona of th• l>loo4 oell• . in the 

positive teat samples, sinoa the nwnJ:ua~ ot.~lcod 
· . :, ·cell•· in l.awar volumetr'ic 11i1e ran9'•0 will dilainish, 

1iiffii[f 
,· .·'. 

tr7.tt•nRtr1r.n: "na +-QI.I. /./.QQtrl Ill 
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!md, -~ .n\llab.er of 1'lo~4 ,oelJ.• Ln . h4sh•• Yra,~ua.•vL• 
.er. • • ,. • 

•iae ~a!Ui•• will increase, 't::h•~•bY produt.;.Ln9 a .abift 

. · . . in . th• .si-.•·di•ti-iJ;.uti~ne .. of tho. ~oUJtt.•4. ~loo4 . cell•~ 

, ... : . 'l'l\• . .a'\ltJnat. gf .c;.owit•r .la. may. -~• .:r.•&d. Y.imv.ally, 

5 .. ..: to dete.r.aina· if ·th~ ·:numar ·of . .b.l.oo4 -~~la in . .-.· 

the t••t ~ampl• i• l••• than that. o~. :th• ;c:ontr.ol 

.... :... (j,ncU.c:a.tin; p.aaitive reaction). or it PY " input· to 

"'·, : = : analy~:r. ;J.4, .. euch as .the. Caul tar . ChaimUyzar ,, .. ~o. 

bt~ilt'~caliUlaz:. popu111tian .. di•tr~t~na .. o~ .. the. 

10 iiwmbU.rOf ~ad. blaad. call.• .pz;o••en't J,n' eaoh .. of ~.a . ··~ 

... 1 ••••••• plur'-l~ty of .. ai.ze~diatribution ;ranqes ...... ~i• .ia 

. ..: .. rafer.red:.,to .as -'~aizingq_ •. ... : ., " . ... .. . · _,: 

~.·\:.:..:.: .. · ·· 'rhe .:output at ;analyz.ar 111 ·may .Alsa .be .. input to 

compute~·. lt ... :thrauc;h .. in.te:iace · 16.,· in .. known ~uhion, 

1!5 . ··· .. to :.ate.re ... the .d.ata .and. cqmpare automatically. the 

results ot.'C:ll~ oo~t o~ •&ch ~••t aaapl~ to that of 

tha .. oontrol. •ample. &a cWell .. aa .. th• •iae•diatribution 

. .-:·~·:Qt ~· lilloQd ,oella. ,.h:lf·. "21e numb•~ ot·blood .... cell• in 

-· ............ ~·•ot..,...aaQ1'!1t. 1• l.••• ~-"' .......... ~· i!sM ..• ~.:Mlll'~ ···~ 
·:o, ... :. ~~ •. '!"\.b~r1ilftrtn;1..o~clt.f~ y,;: .. 1.i\lwi't.•~···. l;ll.•n: "CAei:-• . 

.. :.: . . -is· a: .. PQlit~v• r•ac;tion. :.· 'fh• errq~ · :aQ'\:or-_,.0.t .each 

piece .. o: .. :'•CIU~P•n'tf .. u••4·J.•, r•a.4iJ,f .. avo.~lGl• .. trom its 

· · .·. mAnY.~ag1;~r•r .. cs.nd .may :v.a.ry•.-1='l:'om mi!l.nuracturar.. -en 

,, , nnufac;;;~·1'°.• X:n .. il4~4,t4,QI), if tb~ _;Q~J.!op&riaon .Of the . 

2 !5 · .. oi1•-d~•~i-~~ution .. i-e1y.l. t•. ;.~ndio~te· enla;icz•2'1•nt ·qt 

~100~ ceiia, ~an-i:ne~e 1•.&J.~-~ P9.0~U~ve.rt-Qt1on. 

··-~. 

-------~onc:.e:-_•ltjoQaria~~~d~, ~btJ. *i'P.tPQ~.: C?f-~ompute::r;.._ ___ _ 

~ .. .- '·: +a maY..,.l?• dj.apl~Y•4 .. ~Y .. · ,ny: 1;11~an• d•.11~;.•4, ·,\lob. aa 

.. .".~ ... : .. pr~;i~•;::. ~i· ~: V14eo · ~ispl•Y 24, .and llAlY. •l"-•Q ba 

3 o · stor•cl.:Ji'n. ... di~o ~ o f Q:r tqtu;oe J;"•f •;o•nc•.. . .. . . . 
·~ :· ~ ... · Sto;-J.ti;o. ciat&...;..ia_usa.t.ul....t~r ~at:•~· ~•.f•n••nce. on 

· .: __ .: ~· •~•• ·. •$~ •9~ .. f.t;. a:.· ia.~•I' .. ci•~il. ..· :t: a.: c.on.trol 

~R /. L /. /.!Hl17 LR ! 1W~RL:~ RS-OZ-Z LZOi Jatdo~a1a1 XOJax:A9 1N3S 
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"'· ·· · t-4•• · t ... -"'~•~l.y. d!.~:!'oi!'o.n't= ~•e&-&l!.a'I= ·e--.- -~••• .._..., 

.then-there may be an-indication of a vast chanqe in 
the .. state .of ·that au])j eot •a .. imun• •Y~tem.. · · 'l'hi• 

5 would auqqeat ... furthar teat.in9 to determine ·th• caua~ 
-O~ .• u~ ~a .. c:nanqa •........ : ·· .... · ........ ,, 

.. . I-t· i• :•her.a .. not.ad: -'that the eove. 4ucription wa• .. 
. made. ~••ad,on.tl\a asawaption that a tor•iC'JZl entity is· 
added ·'to.. 'th• t••t eaaz=;I.-: ~-*'•· Jl:lrH":aO• .11A&J:'•~ G ~ 

10 . reaction=.::~· '?hi• .~y.·nQt be .effaotiva -in all·, 
in•tana••~·: Ciil:'.t:ain.non~immunolQCJic reactiona ·cause 
cellular reactions similar to th• ~ove•daacri]:)a4 . 

. . immunoloqic :•action .... ??\ auch ·oases;· .th• inventive 

-~ 

'· 

, ........ : teat ia· .. •till aiteotive -.in :.diagno111in11 -.the. malady, so __ ___._ 
l!S lonq ·-••~:th• -non-.iDW'lo.lqic raaction .cauaea-~c:hanqea in 

.:.oellu.lar ai1e, _or .cellular deatruc'tion. 
A• .. 4escr~ecl thua .·far, . th• inventive .. test . 

... ' . requiraa ... tha preaen.ca ot .two elem•n~•- in .~• blood: 
. antibodie•. an4 blood cells,.· .ao that 'th• introduction . . 

20 ·~.-of the thir.d-component-ot.th• ·•tud~ed reaction, the 
... ·. torfiiil\ ·-·•nti ty, · ~111_· .cau•• . the measurd reactions to 

· -- . occur. ·.xot- all· indiv'iduale produce antibodies ... 
appropriate- tor all-foreign-.entitie•,·howevar. 'l'his 

:.1.· . .- ·:-is .particularly true. fOZ'·:.carcincqans, ior .which no 
2! ~ naturally occurrinq-antibodiea are present ~nth~ 
·.: .. .-,-·blood-of -most people.... . ... · ..... ·. : 
... · ·.= .• 'l'h•· test will 11till·-work, however, with .. one 

-~- modi~ication, J:nateacl of addin; the· foreign entity 
to ~···control- sampla.,. .. a different aubatance, such ae 

30 an antibody, i• introduced thereto ... ·Thia 
· ~:. modification will -enabl•· tha diagnoeie of a ma.lady 

caused .. by 'the ingeation .. _ot ·a forei;n· entity by~·· th• 

.. a 1.1.1./.QQ'll'I. R 
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·aub~Ari:, .''wen i~ :'t;he· '•\lbjeft' doe•· no1' p1:'0ci11Ge :the 

antU,od.i•• on hi• own. ··':he addition of ·the 
·ant.ibodi•• to t:h• test •ample complete• the 

req\2.:1.raent ·that ·· a11 ··thr•• .. oomponant• of ""the· 

5 ·reaotion:··· ant~odiea, ·'torai;n entity an4· J:alood 

·cell&,: ·Jae ·pr•••n't in th• teat •ample~·-: . 

----------..-031' •C:mpl.•1 wit= ·napact to the-'t••t1nv ~ar a 

·· - apeoJ,fia:·-cancar, ·it the. carcino;enic ·foioei9n entity 

i• ·preset ~izt th• · aul:1j act .. ·•· blood,· th• intzioduction ";;,:.;·: ;.£ 

10 ·· : ·•· of a monoclonal antibody· •pacific to that .: · ·· 

carc1n01Jenio tor•iCJn entity will en~l• th• 

blooct oella·· in the ·sub~•ct'• :blood to ·attack the . 

... ·~ ..... e,areinoqen .. .-!~nd. the· aoml.J.¥ ola••W•d ,..a~l~n· w::l.11 

·:· ·····talc• ·place·.-···· . .-··.:.:..:.,~. :· ..... .-,..i: .... :. ·.· '· ..... : •. ~" ·" .... 

15 so loner· aa· an ·antibody~ .. 'ia· known !or any apeoific · 

forai;n entity, th• malady·causad :by.the in;eat1on of . . . 
·~"' &v••J.vn "'1lt~ltr' mar:·liJ· cu:acano•eG· 

:. ·. ·%n•·~ia·· CartbiGni' it· may J:t~l»jwc:tiva~y . · · '· 

··-· ..• ,·~.:< dat:erained ··if· the aUbjec;t. has ·a reaction to any· of n., 

2 O ~he ~ •• , ... 'faroip .Z~!~M i and 1.--tbe:-et'ore .- · 

autf'arin9 from. any of th• teat.eel maladlaa •· · · ·such a 

test may be uaad to t.est for any malady affecting th• 

immune ayatem, from influen1a, to· AIDS, ta oanoer. 
Any •uch malady may~· tested for, and at.a •ta;• 

25 Where traataent Will ~· most effactiva, 1.e. at &8 

30 

1.7.!~ nRvl 7.!:'7. rna 

early a •tage aa po••il»l•· 
.. 

Th• discovery that red ~load call• raaat to 'l:be 

pr•••noe of certain entities may·al•o lead to & 

course of treatment for certain anamiaa,_Wherein 

those foreican entiti•• 'which cause reaction• in the 

e~e~'-m red--i>lood gal.1..--ar.-.r;un:a"•~ t~om th~ 

suJ:aject'• ·environment, 1;1\ereby removinq a possible 

._a I. I 1.1.00171 A 
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oaua.•. or depletion ol the .•~jeat • • r•~ ~.lood. call•. ·.;. . . . "' 

It ~· al•o har• nqtad ~t there ~· no~inv in . . .. . 
this d ... crip~ion Whiah w11~, limit_ th• ~pplia~tion at 
. thi• met.had Jta·· th.a h.mn ilmi~e sy•ta.- .. It. 1• . 

.. . . . .. , .. : . . . . . 
beliave4 that tAi• method ~- equ.allY. applicable, tor 
8~8'Dlp18 I .. in' the field ~f· V•t•rinary .M4icina f.0~ &nJ' 

_-, ' , • I "'• ,,,! •, •"' •• ,.. '•.: • I'•• 

aniu.l. 11-.v;J.ng ~ iu.una ay~ta. . .. - .. · · 
As wil~ b~ rea41ly ·~pp.;,ant ta 1:;.hoae akilled in 

;. . . . "'... .. ... .. . .. ···-· . . . . ,. .. 

. . :th• art, ~· ab.av• .d.••~ri~~~~-n rep~••enta 'd2.• ..i~~- ;,ll ;N:i:-

prefer~~~~· ~u:t n~.~·~a~•-••~Jll~•t~at~v~, ~od.iaent 
of th~ in~~ti~n,_ which:.~&)'.~~ r~alized in other 
.•peq~~iQ.F~r=a ~itho~t .4~~~,J.t~~ fr011 it~ epi~it o~ 

. ••••n.ti~l chara~te:ri•tic•.•·- Far a.xupla, th• ~tire 
~. • : .. ·•• , , ., . · Ve. . · · . 

apparatus may bo automated so that once th• •~Pl• of ----
. 15 :. :- . blood. i.• 'd~awn t~ "th~. ·~~•ct ther~ .. ~~.ed 1'• no 

furtha~ human intarvention .. or aotion until tha 
• ... ., • • •• •• • • ~-.. ,L;.. . ": .. • ' • • • • 

re•ulte .are COJDPl•~•· 'rh.z.efore, th• ·fUll aqope of 
' • • ' I'•' .I ~ ._,.,: • • .. • I -. • 

auch ~~·~~ion is to ~· ··~·~•4 by ~· appended 
.. _ ol~im~.' .qiv~nCJ· the~to ~~i·:fUll. r~nqe ~~'equivalence 

ao _ whi~ ~~~a~,w~th~n-~~ ·~~~q -~~ .r•~• of~· 
c~~ima. . .... 
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I CLAIM: \ \11\lll llll\l lllll lll\l ll llll 
* C L M S * 

1. A method for diagnoainq the presence o~ 
-absence of a malady in a subjact, said method 

Jal(: )..EJ Jl\!3:; 
comprising the steps of: ··--···----· 

countinq a n~er:of leukocytes in a first blood 
sample drawn from said subjact; 

mixinq a substance havinq a predetermined 
relationship with said malady with a second blood 
sample drawn from said subject to form a mixture, an~d~---~~ 
thereby allow leukocytes of said second blood sample 
to react with said s'Ubstance1 

countina a 'l'\nmbGr o• \ln2:c:cu:rt.ell and raac-eed 
leukocyt:ea in said mixture1 and 

comparinq said number ot said leukocytes counted 
in said first blood sample with said number of 
unreacted and reacted leukocytes counted in said 
mixture, to determine if said leukocytes in said 
second blood sample reacted with said •ub•tance, 
thereby diaqnosinq the presence or absance of said 
malady in said subject. 

--2. The method of Claim 1, wherein said countinq 
a numher of leukocytes of at least one of said first 
blood sample and said mixture is performed by 
countinq a number cf leukocytes within each of a 
plurality of varying size-distribution ranqes. 

3. The method ot Claim 2, further comprisinq 
th• step of: 

producinq a qraph showinq aaid number of· 

.. Q 1. l 1.1.00'IJ I~ 
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* C L M S * 

2& .. 

4 laukacyte• oountad in eaoh of said plurality of 
• , 

l 

2 

3 

•iza-di•~ri~ution ranv••· 

.4. The method of Claim l, fl&rth•r ~~.z:.ialnq 

th• atep oft 
lyaing a portion of any'r•4 blood cells present 

4 in ~·~~ .~~~~?r.8: p~;t.~~: ~~- ·~~~. sa~d .~-.•r of 

5 um:aacta4 . and. "reacted -l•ulcocyt•• th•r•in~- ... 
. ·5·."' ..... Th~ ·~.th~ci'of, Clr~~ 1,'_ f~e~ ·~o~ri•inCJ 

- . . 1 

~~ ... : ~·- .~:t~P ~~1. ..::;·,:- ... ... , .-J"· .: • ,":.- •.. . " 

3 lyei~ a poJ!1;~9». ,_o.~ ... ••.~4. ~~qt•~. l~WcQ~.•-• in 

4 sa1~··i~'l~•J.~.iq;i- ~~ .. c;qq~iJJJ.I .. ••£~ n~•; .. of 

5 _ .un~~~_c;::;~ ... ~. r~~c~,4 ':.l•~qQYt•ll. ~•7"t.1n ~ .- · 

,l. fi ··- _ ~~ .••~o«-. Q~ ~la.tJ\l .i, ~~•t: co~p~iain9 _ 

.. ~ _ ._ . the . S(~_ap ;;9.f.: .. · ·: ;..~ : . ... ,, ·~ ... , .. _. ,. .: ... . · ·. "··. :..: . .. ' .:... ,: .. , 

3 ly•inCJ a portiqn. ~::. ·~Y. r•4 .~10.04 .. c•ll• .:p::e••n1:. -. 

4 in.- aai~ ·t~;·~ _ ~;q~~ ."1PP.1• p~~0,i: ~o ~.~.Q\1.n~~q •aid. 

!5 n\Ulbar of laukoon.~• ~"•in. .. 
: 1.. . 7 •.. _ .. ~-· ••thqd .t.o~. d.~-.;no•inCJ ·th•. pr••~no• oz:' 

2 .-11an~~ .. -~f ._ t1-1•~Y .:~ll ·• ·-•~j •o\ _hav~ng :bloQd, .· aaio. -

· 3 : ~t;h.o4 i;~i:~~-in; .. :tb.a .fl.~•P•-.. o!L · .. ~.. ·· ... _ ........ ·-. 

4 ~.'P"'~llCJ. a , ·~+.e .. ~f .. 8.0 . .ia.4 blqoci. :Ot ••14. 

!5 a~j •<?~.- .. in1;t;) .. a c.g~~rQi. .. 1.-Pl• &µid .at l~ast one . test 

6 ;: . eampl~, ... eaQ.ll o.t 1_aicl .. oqnt;..o.i.. •Qple.:Jl\nd. •~14. at least 
. . .. . . ,,. . . 

7 cna tast · 11ampla havinq approxilla.t•lY., .equal :J · .•• · ·•. .. . 

;• ... ,. ~i.•t;;~~t~qn~ _o;( ~·~~9.~••. t~•:r:"•~n1 ·"' :·: 
. 

~ 

.. 9;. ~ . . ~ys~nci _a portiol) . ~~- .. •n.Y. ~ad )).+oo4 c:•ll.•· in ••icl 

10 contrf?• .••J!l>ll!U '·· ., . , .. _ . ... _. ; . . , .... 

11 . - . ~J.µ\t~q ·• .n~~~ 9~- ... ~e~c;y1;••· 1~ ~•S-4 .... 

'l.2 C~l'.'~J:'~.~ :•~~·, ..... ·. ~ .. ·" .. :,. : :.. . , .. _ , . 

13 :.: . .~~nfi .a. •=•t~C?.tl ~l).,v1ng ·. • -Pr•d•~•rminad 

14 relationship with ••id. ma;J..ady with •~£.d._.at .l•••t one -

15 test _ _.s~p_l•.-~to to~:.lt:.-•~.xt~•, .an.d. ~e.:;Qby_:·.allow s13.id 

t-QL LLL99VLB ~ 1W~BZ:6 ! QB-LZ-Z LZOL JaTdo~a1a1 xoJaX:A9 1N3S 
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16. 

... 17 

18 
19 

leulcacyt•a·preaent: in eaid at l•a•t on• t••t aample 
·to react w11:h •aid· ·•Ub•tance, ·and fom reacted 
-l•UlCOcyte• in •aid mixture i: •aid •UJ:)jeot •u~fera 

. ' . 
from •aid. malady I - · ''· · · · - ·· 

20 · · · lyainq a portion of any·red blood call• in eaid 
· 21 · mixture· 1 

22 ,-.. ·1yaiftCJ a portion ·oi said· reacted· l,eukocytaa· in · 
23 · ·· · · aaicS mixture1 ._. __ :: ···: :.:. -1 : ·· ~- • • ... - -- • ••• ~ - • : ...... - -··· 

24 ·.:··- countin; .. a n'\JBar· of· \\nreactad and reacted. · · 
2 s leulcocytaa · ·.in said mixture 1 - · · · · · · · 

2·6 comparinw aai4 number of unreacted and reacted 
27 ·J.@u1coeytes .!.:::·said· mixture wi~ ••id nma1'er ot 
2a laukocytaa·in·a~id·control"aample, t~ 4etei"mina it at 
29 leaat a portion of aaid. l•ukooytea .. in aaid aecon4 
30 ·-· ~. aampla .. reaatac! with said sul:)stance, thercy . . . . 
31 indicatinc; the·preeence ot ab•enca ot· aaid malady i~ 
32 aaid •a=jaat-•. ·.i.:- .;,. ·.-:··.~ · "·' ::.- •.. . - · -_. - - .- -.: · ·· 

l ..... -. ·· · a~· · ·ft• ~method ot Claim ., , ·werei:n: at· least one _ 
'- 2 of •aid ·countinfJ of· •ai~ nwabar of l•Ukoayta• in aaid 

3 .. control : •ample and· aaiCL count:inq ct •aid number ot 
4 unreaotect·and·reacted leukocyte• in said mixture are 
5 perto:mact-by ooun~inq a·number of laukocytaa within" 
6 each of a plurality ot···varyinq aiza-di"atribution 
7 -r~c;ea therein, ·and·· · · 

a . .. -·- qaneratinq •. •iza-distribution 9raph •hawing ·~ 
9 ' ··•ize-diatrib~"tian ot lauJcccyt:•• in ·each ·a-: ·•aid 

10 -- ···acntrol 1iampla -and. ·said ·mixture: ·· · .-- - .-. · -

11 comparing aaid aiza•diatribution graph showing 
12 ~· :~ aaid •ize•di•tribution ot said l·euJcocytes in aaid 
13 control ·•ample with -said a'ize-diatribution qraph ,_. -
14 •howinq •aid sice•d1str1but~on cf laukocyt:.ea·in said 
15 .. · -mixture I · · · · :: · · • ,, ~ ·' = - - - -- - -- · · -

L€#~06vL6€6 €0Q ..,g /, ll. J, Q Q v L 6 
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28- I
I THIS ·SHEET HAS BEE~ 11 

·· REPLACED 
. , , ... 

w~ereby th~ preaenae of ••id l't&l•dY in aaid 
•'lbj ect. ·is ·indicated:.· by a siqni:tic·an~ 4if~e;ence 
. ther.b.•t.w••n~.. · ··· · =· ·· · -~ ·· •· ,...... - ·• ·· · • ·• •· ·.·-~ .· ... :; ·. 

. \ .. ..... ... . .. . .. . . . . ... 
1.· Th• method of Claim 1, wherein the ·. . . . .... 

2· determination of w~ether eaid at l•••t one antigen 
3 · ~ has ~~u•.•d ... -reaction with s~id •ample ~f' 1i patient' • . . ,, ._. 

4 .. b+ood ~·- ·poai,tive ,rhen .. sa~.d 11~.e.r of unreacted 
! ·~·-: l~ulcoCft~s- COUntad·· i~· a.aid miftUr~· is ie•a 1:h~ •aicl. . 

. •. .. . • . . - t ..., • 
& n~'-~ _ot: -1•Ukooytes .. Q.oun1:•d 1n- a.aid canti-ol aamp1~ '.1 ~~-:- "~ .L.>1:·;~-

•• • , t •• •• • • ... • • • - • • ' • .. • 

7 by an ~ou~t greater th~ a~ erro~ f aotar. at the ' ... . . . . . . ·. . .... 
8 .e~~p~~ .used. . . . .. l -.... :. ··~··la:" ... ~-.-~ethod .. fQi .. ctia;n~.1~·.:~~· pr••~ca or. 

,..,11"'•.:• r.:. 1•••• ; ••·•' ...>-•'• • ' • •, • '"• .. - '''•" 

· . _2 . . 1.bs~~·. ~~ a ma"°ady in a ·~~ ec~., •aid _methoci 
,t' .,.,_ •'• ,I• '• ' ,•' ''• .. • • • " _. ,, "!" o ''•'" ' 't' •! ,,. ... p '•I -" • ' I •4 ' ' ' ... • ' ' 

. 3 .. e.cmp;~einq ~a. at.ep• ot_: . .-.....;----
• .,,,, ' to ' ' .. I o \ ' ' ' ' -• ' ,•' ~: .. : ' ' 

4 •i•iJICJ. a nu.bar ot leukocytes ~P. ~- ~ir~.t blood. . 
· s ...•. ~P_i.a: -~~~ trom. ~-~4." ~\1,b:j_,ci~, · ·· : .. -~-- : · · · ··- · · 

' ' ' • '"' ;. • • ~ • •• • • • I ' '•' • '"' • • • • ' 

· 6 • mi:acinq a aub•tanaa bavin; a pra~'t;ermin•~ 
7 .. ra.l~t,~c~ahip with ••i~ ula~y wi~ • aeoon4 blao4 

•••• , • 1 • 1 • • , '• o • \I> .I • 

... ~.. .. •.ampl-.. dra~ ~~oa ~~-;~ '!~j.•e;t t.o. to;m a ~ixt~a,· and 
9 . thereby all.ow le~o~ecs .p~e.aent. j,n said second. blaod 

, '• -I • o • 'o , "' ••• oi' • "o I Pl ' ' 'lo• • •• • 

~~~-:.: --~~Pl,•: ~~- _..~ea~t ;Wit!?-... •-~~~- ••.cond_ -~~~-~~ sample .. ~ ... 
ll _ . . •iainq a n~eii .. of unreacted and react.acl.· .. 0

' hooll' o • 
0 

• :.. ... , fl 
0 

i' .. •'•• • 
0 

o • ._,• ••" ",. "•' I• - .... • 
0

'" .: 
0 

•.•: 

12 ) .. •uJt~_cytaa . in •aid ~xt.~•-' and . 
13 .· .- ···comparing-- -• .-14 -~·~: •• c.t lau~~cytes a;_ ._a.aid. first 
14 ~load,aample with eai4 •ia~d unrea~~e4 ~d.~eact•d . .i,'.: \ - .r •• • • • • • • .. • .... .. • • • .. • ·\: 

l! leukoQYt-.• .. o.f aai4. 11ixtu:.e, to 4•t•~ine .t:b~reby i~ 
"" ' • • J' • '• • ' • • • • • • • o 'I 

16 at l•a•t. a portion of aaic;l leukocytes. in sa:id second . .. . . .. . ,. . . . . .. . . . . . 
17 . blood ~~pla raacte4 with aaid aul>atanc• ,. 

;•'I • ,·,_ • ' • ' • • • ' • • 

18 · whereby .th• presence of. ••id malady in a.aid. subj.act 
i9 - . i. indicated .by • .s.i;J\itic~nt .. d.itfere_no.e ·_ · · ··.· . 

:.. .. • . . . . . . . . . ... ";; .. ~.... . . . . . . .. .. .. ., · .. ·. ~ . .. - "' . . . . . -
2.0 _..-_ th•J:'.Betwaen .• 

.' .. - ... ~· :. ·.· ... ' • r ... I : • , ... 

l 11.· The method of Cl·aim 10, turthar _c~~J',J;,~~inct .. 

i£#~06trLUi £09 .,Bl LLL99tr LB 
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29 
THiS SHEET H~S BEEN l . 
. REPLAClD -!-======-=---- . ------·, 

th• at:ap of: 
lyainq a port.ion of. any red ~l~od calla prasent 

in aaid ~irat blood eampl• prior to aizinq aaid 
1eukocrt•• th•~•ln. • 

12 •. ':he method of claim 10, fUi-th•r comp:riain9 
tha step of: 

lyainq a portion ot any red ~lood cell• present 
· in aaid· aeoond 1'lood eampl• prior to ai1inq eaicS .ic: ~. ;.~: .u~~s 

unreacted and reacte4 leulco~yt•• ther.ain. 
13. Th• method of Claim 10,· further oompriain; 

the step ot: 
lysinq a portion of said reacte4 leulcooytes in 

•aid mixture pr~or to ai1inq •aid unreacted and 
reacted. ·1eukocytas therein •. 

14. The method. of Claim lo, wherein at least 
one of· said sizing of aaid leukocytes in said. f irat 
blood aampla and said aizinq o~ said unreacted 
leukocytes in said mixture is parfcrm.ed by ccuntinq a 
number of le\ikocytes within each ct a plurality of 
varyinq •iza-diatribution ranqas. 

15. A method for cliaqncainq the presence or 
absence at a malady in a a\lDject, said method 
compria·inq the steps of: 

aeparatinq a blood sample drawn from said 
aubjact into a control sample and at least one test 
aamp~e, aach of ••id control sample and said at least 
one test sample havinq approximately equal 
distribution• of leu:kOcytas ther•in1 

lyainq·a portion of rad blood calla in said 
control aample1 

•izinq •aid leukocytes in aaicl.oontrol sample 
there])y ;eneratinq a size distribution of said 

..,g /, l/,/,gAv l 8 7 g gs 07 7 LZOL Ja1do~a1a1 XOJaX:AQ 1N3S ~ 11N~F. (,: - (J-(J 
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30 \

-. THIS SHEET HAS BEEN 11 
!S=~R~E~PL;;A~C==ED==~l 1 

leukccytas in said c.ontrol aampl• 1 

mixinc; a a~atance, havinc; a pr•dete~1na4 
relationahip with saic1 malady, with aaid at 

i •.: '"! 

least one te•t sample to term a mixture, and 'thereby 
allow at least a portion ot said leukocytes present 
in said at least ona teat sample· to rea~ with •aid 
aUl)atance1 

1y•in9 a portion of any red ~load aell• in said 

I I'• . __.__ 

mixture 1 ..i Q>L .\G 11~::i~~ 

lyainq.a portion of any reacted leukocyte• in 
said mixture• 

•izinc; said leulcooyt•• in said mixtUJ:'e thereby. 
c;enera-c:in9 a a1~• c11•tril:)ution ot said iaUlca·cyt•• in 
said mi~ure; and 

compari~q ~aid aize distri~ution of aaid 
leulcocytea in said mixtur• w~th •aid •i•e 
diatrilN.tion of aaid leukocytes in said control 
sample, and data:rmin• ther~ if •aid ma~ad.y is 
present in ·•aid •ul:)ject. 

16. 'rhe method ot Claim l!, wherein ~t least 
one' of said aizinq of said leUlcocytas in •aid control 
sample and said sizing of said laulc.ocyta• in said 
mixture is pertormed by co~tinq a numbar of 
leukocyt·as within each of a plurality cf varyinq 

size-distribution ranqaa, and 
·~ 

qanaratinq a aiza-distril:>ution of the counts of 
each of •aid control sample and •aid mixtura1 and 

ccmparinq said siza-distribution of said 
leukocytes in said control sample with said 
size-distribution of said leukocyt.aa in said mixture, 
to detenina thereby if said malady i• pra•ent in said 
subj eat.. 

.. 0111./.00irlQ 
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31 
I THIS .SHEET HAS BEEN 
, REPLACED L_ 

11. Th• ·m•thod .of claim 15, wh•~ein th• 
date.rmina~ion of wheth•r eaid·aalady i• present in 
said sUhject is positive when said size-distribution 
of ·said leukocytes in aaid mixture diifar• from said 
aize•di•tribution ot aaid le\llcocyt•• in aaid control 
aample to a degree greater than an error factor of 
the equipment uaad. 

18 • '.rh• 11athod O·f Claim 15 I wheJ:'e~n said 
•uba~nca u a fcrei;n entity. ;<11; .·Ji L;'J+. 

19. 'l'h• method of Claim 15, wherein aaicl 
substance 1• an anti~ody. 

20. A method tor diaqnosinq th• presa.nca or 
absence of a malady in a •U])ject, said method 
comprising the atepa of: 

oountin9 a n~•r of blood oall• ot a sin9le 
type •elected from th• qJ:"oup.conaisting of 
laukoeytaa, red blood cell• and platelets, in a firat 
blood sample drawn !:'om aaid sul>jactr 

mixinq a aUhatance havin9 a p:•d•~•rm.in•d 
relationship with said malady with a second blood 
sample dratin from said sul)jact to form a mixture, and 
tharaby allow blood cells ot said second blood sample 
to reao~ with said •W:latanoa1 

countinq a n\uu.bar ot unreacted and· reacted blood 
cell• of aaiCl s1n9le type in said mixturap and 

comparing said number ct said blood calla 
counted in said first blood sample with said number 
Of unreacted and reacted blood calla counted in said 
mixture, to dataraine if aaid blood cells in said 
second ~lood sample reacted with said sUbatance, 
thereby dia;noainq the presence or absence of said 
malady in said subject.· . .... .. __ ·--. ___ _ 

t-9lLH99tL6 
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THIS SHEET tlAS BEEN I 
REPLAGi:O· ,n 

21. 'l'h• mathcd-ot ·01aim ao, wheroi:: sc-id aountinq 
a number of blood call• of at l•&•t on• o~ aa14 f irat 
blood sample and aaid mixture ia performed by 
ccuntinq a number ot blood cells wit:h~n each of a 
plurality of varying aize•diatribution ran;••· 

22. r:h• mathod. o~ C:laia 21, fu:ther compriainq 
the step of 1 

producing- a qraph •howinq aaid number of 
blood call• countad in each of said plurality of 
aiz••distribution ranq••· 

23. Th• uthod ot Claim 20, further oompri•inq 
the atap of: 

ly•inq a portion of any rad blood calla present 
in •aid mixture1 

countinq a number ot unreacted and react•d 
leulcocyt•• tharein1 . . , \, 

lysin~ a portion ot any.red blood call• present 
in aaid ccntrol1 

countinq a numb•r of unreacted and. ~ea.c~ed 
lauJcooyta• in •aid control sampler and 

ccmparinq aaid number of unreacted and raact•d 
leukocytes in •~id mixture with.said n'UmGer of 
unreacted and reacted leulcocyt:ea in ·aaid test sample 
to data~ina theral)y if aaid aui,jaot ha• contracted 
said ma.lady.· 

24. The method ot Claim 20, further comprisinq 
the step otr 

3 

4 

5 

1y•1ng a pg~tign o: any rea ~lace cei1a pr•sant 
in •aid f irat bloo4 sample prior to oountinq •aid 

~_._~~~~~~~"~n-m-b~e-r_...~~t--b_l_cod calla ~harain. 
1 

2 

25. Tha method cf Claim 20, wherein said 
.substance is an anti:body. 

t-R I.LI. l.QQ17 l R 



--··· --============================~----------------···-··· -----·--··--·--- -----·-
,_ 

.. :.--···--·"'· : ~ --· .... -...:..--- . 

·;::: .. ) 
"'··--

.......... -·-···· ...... _,.~:.. . . ,,_ -.... 

·. ·.- . ..... 

.. ______ ,., ... -·-· -· -· .. ·. ·--· 

W088/0t'74J \ 1\\1\lj \Ill~\\\)\\\\\) II 1\l\ PCT/US87 /0223T 

"· 
1 

2 

1 

2 
l. 

2 

l 

2 

l 

2 
3 

4 

5 

Ei 

7 

8 

9 

10 
ll 

12 
13 

14 
l!S 

16 

17 
18 

l9 

ljr·~THIS. SHEET HAS BEEN 

I,.=· ==· =R=E=P=l=A=C==ED==:::::l.' 
33 

26. Th• method o~ Claim 20, wh•rein •aid 
auh•~~~~ i• a forei9ft anti~y. 

27. Th• method of Claim 20, wherein aaid sinqle 
typa of blood call• are platelets. 

21. Th• method ot Claim 20, wherein •aid sin;le 
type or c1004 calla are rad blood cell•~ 

29. The method of Claim 20, wherein said •ingle 
type cf blood cells are leukocytes. i<:i-. n:1 .! ,~={. 

30. A method for diagnosing th• preeence or 
absence ·of a malady in a s-W:,ject having ~lood, aaid 
b·lood includinq blood cells of at leaat one of red 
blood calla, laUkocyte• and plataleta, said method 
comprisinq the ataps ot: 

separatin; a sample of said blood of said 
subject into a control sample and at least one test 
•ample, aach Of said control aample and ·aaid at laast 
one ~eat aampla havinq approximately equal 
diat~ibutian• of blood cell• therein1 

cauntinq a number of a first type ~t ~lood calla 
in eaid control sample1 

lysinq at least a portion ~f said blood calla in 
said control sample1 

countin; a n\.Ulll:)er of a second type of blood 
calls in aaid control •ample; 

mixing a aU]:)atanc• with a predetermined • 
ralationahip to said malady with said a~ least one 
teat sampie, there))y producinq a mixture1 

20 

21. 
countin, a number of a f irat type ot blood cell• 

1--.---4in said llltxt"Ul:'a 1 

22 
!'-3 

24 

comparinq •ai<i n~·ar of said :tir•t: t:.ypa of 
blood celia in maid mixture with said"""number ot 
said tir•t type of bloo~ cells in said control 

• 
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25 · sampl·e, therel:)y producinq a first reault; 
"'· 

26 

27 

28 

29 

30 

31 

32 

33 

• 34 

35 

l 

a 
l 
; 

l 

' 
l 

2 

l 

2 
3 

1 

2 

3 

4 
g 

6 

lysin9 a portion. o~ aaid blood call• in •aid 
mixture' 

·cou.n~inv a n~r o~ A ••cond type o~ ~1004 
cell• in •aid teat •ample' and 

comparing •aid number of •aid saoond typa ot 
blood calla in aaid mixture with said number ot eaid 
second type o't blood cell• in said control sample, ..ja.,:·,1,f! i'd~ 
tharBy producinq a ••cond·rasult, wharahy th• 
presence or absence of. said malady may b• determined 
by said first and second results. 

31. The met.had at Claim ~O~ whArain •aid ~irst 
type of blood cells are platelet•. 

3 2 • The method. ct ciaim 31, wherein said. aeccn·..,..4---­
type ot blocd-c•l.la-cu:a leulcocyt.ea-. · 

. 33. Th• method of claim 30, wherein eaid first 
~YP• a~ a•QQQ g•~~• •~• ~eQ a~QQG c•~~•· 

34. The method of Claim 33, wh•r•in·•a.14 ••ooncl 
type ot blood aall• are leukocytaa. · 

35. ~h• mathcd·of Claim 30, wherein at least 
one o~ said numbers of cells counted ia stored in a 
memo~. 

&Ch '!he -:aei;hocl of Claim 3-i5, further comp.-irin9 
the steps of: 

collecting a aacond sample of blood from said 
11~jact1 

eeun~~n~ a nw.1'ow o• ~ioo4 ooiio •• ••A' ••••IWL 
sampler and ., 

8 

9 

~omparin-,_aaid n~,~~e~ of blood-~ails-wit:h said 
number of call• stored in said memory, whereby any 

~~~~~~-~~--0~n~• ~n • n~-.c o~-dJ.atrJ.tlQtion-o~ ~~ggd ~s41• 1n 
10 said ~load of aaid subject cv•r tima lnAY be· 

1i1ili1IT!Hlf 
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37. A·aathod·for diaqnosinq ~· preaenc• or 

. absence ot a malady in & subject havinq blood, said 
·blood including blood call•.of at least one of re4 
blood calla, l•ukocytes and platelets, •aid method 
compri•in9 th• etepa of: 

aeparatinq a sample ot •aid blood ot •aid 
aubjeot into a control sample and at leaat one teat 
•ample, -~ of aa14 cpntrol aamp1• and •aid. at laastr •. ~) j rJ~l'-. 

one test ··sample having approximately equal 
di•tributions of blood cell• tharein1 

· countinq a n~er of platelets in said control· 
sampl•: 

countinq a nwnJ:)ar of red blood calls in said 
control sampler 

countinq a number of leukocytes in •aid control 
aampla1 

mixinq a auoatance with a prad•t•rmin•d 
rela~1onsn1p ~o aa1~ mAi~d~ w1~. aGi4 at 1oa•~ ono 

test sample, thereby producinq a mixture: 
countinq·a number ct plataleta in s~id mixtura1 
comparing aaid numl:>er ot platelets in said 

mixture with said nl.llll.ber of platelets in said control 
sample, thereby prcducinq a first rasult1· 

count1nq a nWllD•r ot red ~lood calla in said 
~ 

mixturer 
Q=:pa~!nq ••icL.nUJDb~~ c~ rad blood cell• in said 

mixtur$ with aaid number of red blood cells in said 
control aampla, thereby producing a ••cond result: 

countinq a number of leukocytes in said mixtura1 
comparing •aid number of laukocytea in •aid 

mixture with said numl:3er of leukocytes in said 

..,g /, l/, /, 9 Q tr L A 
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... ·32· control sample, thU'.•l::»y producing a third raault, 
33 wherel:ly 'the presence or absence of aaid m.al~d.y may ):)a 
34 determined by said firat, s~oond and third results. 
~ 38. 'fh• method of Claim 31, further compriein9 
2 the steps of 1 

3 lysinq at least a portion o~ said r.a ~load 
4 call• in aaid control aampla prior to counting aaid 
!5. nunm•r ct leukocytes therein. 
1 39. ·The method of Clai:m. 37, further ooapriainq 
2 
3 

4 

s 

th• •taps ot: 
1Y•ing at l•a•t a port:ion of aaid red blood 

call• in •aid mixture prior to countint said number 
ot 1euk0cytes therein, .. ·· ···· ... - ·-- -- -···· ····-

.. 
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lttTHOD AND APPARATUS FOR MEASURING 
TsE DEGREE OF REACTION BETWEEN A FOREIGN 

ENTITY AND A SUBJECT'S BLOOD CELLS 

BACKGROUND OF THE INVENTION 

This invention relates to the field of cellular 
immune reactions: and, more particularly, to a method 
and apparatus for the direct and/or indirect 
detel"lDination of the deqree ot reaction (if any) 
between a ·foreiqri entity and a subject's blood cells, 
for diaqnosinq a malady of the subject. 

Diagnosing maladies is perhaps the single most 
important aspect of medicine. The key to diagnosing 
a malady is based on an understanding of the malady's 
cause. 
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Many illnesses and afflictions (i.e. ~aladies 

other than illnesses, such as an allergy or cancer} 
are caused by an individual's coming into contact 
with foreign entities, such as environmental 
chemicals, including known or possible carcinogens, 
other toxins or micro-organisms, including viruses 
and bacteria. 

Every day, the human body is exposed to many 
types of foreign entities, and when so exposed, the 
body may ingest some foreign entities, by eating or 
breathing them in, or perhaps merely by touch. Once 
a foreign entity is ingested, the body identifies it 
either as being neutral, in which case the body does 
not react in any extraordinary fashion, or identifies 
it as being potentially harmful, in which case the 
body acts to defend itself. 

If the foreign entity is in fact harmful, ·such 
as a carcinogen or a virus, it will cause certain ill 
effects to the individual, such as disease. However, 
even if the foreign entity is benign, and might not 
cause any untoward effects by itself, the reaction of 
the body to its identification as being harmful may 
have its own set of ill effects, such as an allergic 
reaction. 

The body's defens~s, primarily the i:inmune 
system, and' the manner' in which they act to defend 
the body, have been greatly studied. In broad terms, 
the white blood cells (leukocytes) in an individual's 
blood act as the first line of defense against 
foreign entities classified as harmful. Once a 
foreign entity is identified as being harmful, 
besides the natural (innate) immune response, the 

..... 
\ 
\ 

\ 
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·---
body may produce specific antibodies which combine 
with the foreign entity and, in conjunction with the 
leukocytes, destroy the invading foreign entity. 

I have observed three different steps in the 
response of the leukocytes to a foreign entity 
identified as harmful, after the antibodies and 
leukocytes combine. 

First, the leukocyte increases in volume, to 
surround and enclose the foreign entity. This 
reaction is similar or identical to a phagocytosis 
reaction, in which a cell ingests a particle, 
Bellanti, J.A., Immunology III, W.B. Saunders Co. 
(1985), p. 16. 

Second, after the foreign entity is enclosed by 
the leukocyte, the volume of the leukocyte decreases 
in a so-called complement reaction, i.e. the 
leukocyte develops a small defect fn its cell 
membrane, and begins to extrude a portion of its 
cellular material, Bryant, N.J., Immunohematology, 
W.B. Saunders co. (1982), pp. 54-55. 

Finally, the leukocyte releases all of its 
cellular material, ·and breaks up its outer membranes. 
This reaction is similar to the degranulation of 
basophiles noticed in the presence of IgE mediated 
reactions, Bellanti, supra., p. 252.· 

I have recently discovered that some red blood 
cells and some platelets also participate in the 
body's immune response to an invading substance, 
undergoing reactions similar to those of the 
leukocytes. This phenome~on has not heretofore been 
recognized, and its discovery may assist in the 
understanding of the body's immune reactions. 
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Many theories exist as to the precise mechanism 
behind the operation of the immune system, i.e. how 
blood cells recognize and define harmful foreign 
entities, and how antibodies are produced, etc. No 
currently known theory, however, explains all aspects 
of the body's defensive reactions. In addition, no 
currently known theory is generally accepted as the 
sole basis for explaining the reactions. 

This lack of an understanding of the immune 
system response has hampered efforts to devise a 
uniform and comprehensive diagnostic tool or method 
for the diagnosis of a wide spectrum of ma.ladies. 
Since a comprehensive understanding of the mechanics 
of ~he immune response is lacking_, there is no 
comprehensive understanding of how maladies may be 
recognized at an early stage. 

currently, diagnosis of a malady is more or less 
-by a look-up method. A subject approaches a doctor 
and relates his symptoms. The doctor then matches 
those symptoms with the symptoms of known maladies, 
and attempts to cull a short list of possible causes 
from all of the conceivable causes. Based on this 
list, the doctor will perform tests to isolate the 
cause of the malady. If there is no positive test 
result, then a new series of tests will be performed, 
and this procedure continues until a positive result 
is attained. This may take a great deal of time and 
expense, and some of the tests performed may be 
discomforting or even painful for the subject. 

This procedure is necessary because most tests 
are directed to specific S¥Jllptoms of an illness. For 
example, an illness which affects kidney function may 
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be indicated by an increased level of urea in the 
subject's bodily fluids. The test, then, for that 
kidney ailment, would be to check the level of urea 
in the subject's bodily fluids. Such tests do not 
identify the malady per se, but rather measure an 
expected bodily response to the malady's presence. 

The look-up method has many drawbacks, however. 
First, it depends upon the subject's ability to 
recognize symptoms. If the subject has not star~ed 
to feel the effects of the malady, then he may not 
know enough to tell the doctor of a minor symptom 
which would indicate a serious malady. It is for 
this reason that a wide battery of tests is often 
prescribed for a new subject, to ascertain to the 
extent possible what may be ailing that subject. 

These tests may be time-consuming, expensive and 
even painful. Additionally, if the right tests are 
not called for, someone may be diagnosed as being in 
good health, but in fact have a massive tumor (for 
example) which has not yet begun to cause any visible 
symptoms. If a subject is suffering from more than 
one malady, the various symptoms may also mask or 
disguise each other, leading to a false diagnosis. 

A different probiem arises if two maladies have 
similar symptoms. A diagnosis based on symptoms may 
be unable to discern two completely.different 
maladies having similar symptoms. 

Furthermore, the subjectivity of an individual 
as to the experiencing or relating of certain 
symptoms may also come into play. For example, a 
slight headache may not cause an individual any great 
concern, but may in fact indicate a brain tumor. 
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An incorrect and possibly fatal diagnosis is 
always a serious concern to doctors, and there is a 
serious need for an objective test which may be used 
to diagnose a variety of maladies, without the 
possibility of masking or disguising of symptoms, and 
which may be performed effectively, relatively 
inexpensively, objectively, and quickly. 

Further complicating this situation is the 
possibility that a particular malady may not cause 
any noticeable symptoms until it has become quite 
serious. Thus, the afflicted individual may not know 
enough to have tests performed. 

The test described in my above-referenced patent 
application assists in the diagnosis of allergies by 
a simple blood test. The disclosure of that 
application, however, does neither teaches nor 
suggests any applicability of the test disclosed 
therein beyond allergies. 

Furthermore, prior tests are not useful in 
diagnosing maladies for which there are no antibodies 
produced by the subject. If the introduction of the 
foreign entity. to the body does not result in the 
production of antibodies specific to the foreign 
entity, then the body will not react to attack it and 
no reaction will take place. This is th~ case, for 
example, with respect to carcinogens. Since the body 
may not produce any natural antibodies specific to 
the carcinogen, the body may not act to attack it. 
Thus, a cancer caused by the carcinogen is free to 

develop unfettered, until.it is of a size sufficient 
to be detected by other conventional means, such as 
by palpation or X-ray. No early detection is 
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7 L~A~ 
possible, however, until symptoms are evident. In 
many instances, the onset of symptoms means imminent 
death. 

There is thus a need for an objective test which 
may be used to diagnose a wider variety of maladies, 
and which may be used to diagnose maladies caused by 
the ingestion of foreign entities for which no 
antibodies are produced by the subject. There is 
also a need for a method of diagnosis in which 
maladies may be diagnosed at a stage before the onset 
of externally observable symptoms. 

There _is therefore still a need for a test which 
may be used to assist in the diagnosis and treatment 
of maladies which affect the red blood cells or 
platelets of a subject. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is thus an object of the invention to provide 
a method and an apparatus for the objective· 
determination of the de~ree of reaction between a 
foreign entity and the blood cells of a subject. 

It is a further object of the invention to 
provide such an improved method and apparatus where 
accuracy and reli~ility will not depend upon the 
subjective interpretation of symptoms by a subject or 
his physician. 

It is another object of the invention to provide 
a comprehensive testing method and apparatus which . 
may be used for the diagno~is of a wide variety of 
maladies, without the need for a multiplicity of 

·:· .·~· .... 
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It is a further object of the invention to 
provide a method of diagnosis which is capable of 
diagnosing maladies caused by foreign entities for 
which the body of a subject produces no antibodies. 

In accordance with these and other objects of 
the invention there is provided a method for 
diagnosing the presence or absence of a malady in a 
subject, the method comprising the steps of: 
counting a number of blood cells of a single type 
selected from the group consisting of leukocytes, red 
blood cells and platelets, in a first blood sample 
drawn from the subject; mixing a substance having a 
predetermined relationship with the malady with a 
~econd blood sample drawn from the subject to form a 
mixture, and thereby allow blood cells of the second 
bloo~ sample to react with the substance; counting a 
number of unreacted and reacted blood cells in the 
mixture; comparing the number of the blood cells 
counted in the first blood sample with the number of 
unreacted and reacted blood cells counted in the 
mixture, to determine if the blood cells in the 
second blood sample reacted with the substance, 
thereby diagnosing the presence or absence of the 
malady in the subject. 

In accordance with a preferred embodiment of the 
invention, there is further provided a method for 
diagnosing the presence or absence of a malady in a 
subject having blood, the blood including blood cells 
of at least one of red blood cells, leukocytes and 
platelets, the method comprising the steps of: 
separating a sample of the blood of the subject into 

··;. 
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a control sample and at least one test s~mple, each 
of the control sample and the at least one test 
sample having approximately equal distributions of 
blood cells therein; counting a number of a first 
type of blood cells in the control sample; lysing at 
least a portion of the blood cells in the control 
sample; counting a number of a second type of blood 
cells in the control sample; mixing a substance with 
a predetermined relationship to the malady with the 
at least one test sample, thereby producing a 
mixture; counting a number of a first type of blood 
cells iµ the mixture; comparing the number of the 
first type of blood cells in the mixture with the 
number of the first type of blood cells in the 
control sample, thereby producing a first result; 
1ysing a portion of the blood cells in the mixture; 
counting a number of a second type of blood cells in 
the test sample; comparing the number o~ said second 
type of blood cells in the mixture with the number of 
the second type of blood cells in the control sample, 
thereby producing a second result, whereby the 
presence or absence of the malady may be determined 

· by the first and second results. 
In accordance with a second preferred embodiment 

of the invention, there is further provided a method 
for'diagnosing the presence or absence of a malady in 
a subject having blood, the blood including blood 
cells of at least one of red blood cells, leukocytes 
and platelets, the method comprising the steps of: 
separating a sample of th~ blood of the subject into 
a control sample and at least one test sample, each 
of the control sample and the at least one test 
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sample having approximately equal distribµtions of 

blood cells therein1 counting a number of platelets 

in the control sample; counting a number of red blood 

cells in the control sample; counting a number of 

leukocytes in the control sample; mixing a substance 

with a predetermined relationship to the malady with 

the at least one test sample, thereby producing a 

mixture; counting a number of platelets in the 

mixture; comparing the number of platelets in the 

mixture with the number of platelets in the control 

sample, thereby producing a first result; counting a 

number of red blood cells in the mixture; comparing 

the number of red blood cells in the mixture with the 

number of red blood cells in the control sample, 

thereby producing a second result; counting a number 

of leukocytes in the mixture; comparing the number of 

leukocytes in the mixture with the number of 

leukocytes in the control sample, thereby producing, ~ 

third result, whereby the presence or absence of the 

malady may be determined by the first, second and 

third results. 

In accordance with a third preferred embodiment 

of the invention, there is further provided a method 

for diagnosing the presence or absence of a malady in 

a subject having blood, said method comprising the 

steps of: separating a sample of said blood of said 

subject into a control sample and at least one test 

sample, each of said control sample and said at least 

one test sample having approximately equal 

distributions of leukocytes therein; lysing a portion 

of any red blood cells in said control sample; 

counting a number of leukocytes in said control 

·.· .. · 
,,::j(.f 
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sample; mixing a substance having a pred~termined 

relationship with said malady with said at least one 

test sample to· form a mixture, and thereby allow said 

leukocytes present in said at least one test sample 

to react with said substance, and form reacted 

leukocytes in said mixture if said subject suffers 

from said malady; lysing a portion of any red blood 

cells in said mixture; lysing a portion of said 

reacted leukocytes in said mixture; counting a number 

of unreacted and reacted leukocytes in said mixture; 

comparing said number of unreacted and reacted 

leukocytes in said mixture with said number of 

leukocytes in said control sample, to determine if at 

least a portion of said leukocytes in sai4 second 

sample reacted with said substance, thereby 

indicating the presence or absence of said malady in 

said subject. 
In accordance with a fourth preferred embodiment 

of the invention, there is further provided a method 

for diagnosing the presence or absence of a malady in 

a subject, said method comprising the steps-of: 

sizing a numl:ler of leukocytes in a first blood sample 

drawn from said subject; mixing a substance having a 

predetermined relationship with said malady with a 

second blood sample drawn from said subject to form a 

mixture, and thereby allow leukocytes present in said 

second blood sample to react with said second blood 

sample; sizing a number of unreacted and reacted 

leukocytes in said mixture; and comparing said sized 

leukocytes of said first ~lood sample with said sized 

unreacted and reacted leukocytes of said mixture, to 

determine thereby if at least a portion of said 
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leukocytes in said second blood sample reacted with 

said substance, whereby the presence of said malady 

in said subject is indicated by a significant 

difference therebetween. 

In accordance with a fifth preferred embodiment 

of the invention, there is further provided a method 

for diagnosing the presence or absence of a malady in 

a subject, said method comprising the steps of: 

separating a blood sample drawn from said subject 

into a control sample and at least one test sample, 

each of said control sample and said at least one 

test sample having approximately equal distributions 

of le~kocytes therein; lysing a portion of red blood 

cells in said control sample; sizing said leukocytes 

in said control sample thereby generating a size 

distribution of said leukocytes in said ~ontrol 

sample; mixing a substance, having a predetermined 

relationship with said malady, with said at least one 

test sample to form a mixture, and thereby allow at 

least a portion of said leukocytes present in said at 

least one test sample to react with said substance; 

lysing a portion of any red blood cells in said 

mixture; lysing a portion of any reacted leukocytes 

in said mixture; siz-inq said leukocytes in said 

mixture thereby generating a size distribution of 

said leukocytes in said mixture; and comparing said 

size distribution of said leukocytes in said mixture 

with said size distribution of said leukocytes in 

said control sample, and determine thereby if said 

malady is present in said.subject. 

Briefly stated, the invention is directed to a 

method for the diagnosis of a malady in a subject by 
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the observing of a degree of reaction bet~een all 

blood cells: red blood cells, leukocytes and 

platelets; in the subject's blood with a foreign 

entity having a predetermined relationship with the 

malady being diagnosed. The test includes comparing 

amounts and sizes of red blood cells, leukocytes 

and/or platelets in a control sample and at least one 

test sample. The test sample includes a portion of 

the subject's blood and the foreign entity being 

tested. 
The above, and other objects, features and 

advantages of the present invention will become 

apparent from t~e following description read in 

conjunction with the accompanying drawings, in which 

like reference numerals designate the-same· elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. l is a block diagram showing the 

connection of the various components which make up 

the present inventive apparatus; and 

FIG. 2 is a flow chart showing the steps of 
the inventive method. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

My referenced application, describes a test for 

use in the diagnosis of a,.llergies by measuring the 

degree of reaction between the leukocytes in a 

subject's blood with a suspected allergen. The 

·, ·. 
•, 

\ 
\ 



disclosure of that application is herein incorporated 
by reference. 

What is not evident from a readinq of that 
application, however, is my discovery that many 
common maladies, and some less common maladies, cause 
reactions in a subject's blood similar to those 
resultinq from allergies. It is my theory that the 
reactions of the body's immune system in respond~nq 
to the identification of an allergen, i.e. a 
leukocyte engulfinq the allerqen, enlarqinq and then 
extruding its contents, is basically identical to the 
bodily reactions to the introduction of other foreign 
entities recognized as being harmful, such as a virus 
or even a carcinogen. In sum, it is my theory that 

· most maladies may be diagnosed by the observation of 
the reactions of the body's immune system, 
specifically, the size-distribution of the leukocytes 
in two samples of a subject's blood: a control 
sample which has no foreign entity added thereto, and 
a test sample which has at least one foreign entity 
added thereto. 

The basic method and apparatus of the invention 
disclosed herein is contained in my earlier 
application, but the breadth of its applicability is 
significantly wider than heretofore realized, in its 
reach beyond merely diagnosing maladies other than 
allergies. 

What I have recently discovered, however, is 
that certain red blood cells and some platelets react 
to an invading foreign entity in the same fashion as 
do leukocytes, i.e. they combine with antibodies to 
react with foreign entities, causinq the lysing of 
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red cells. The discovery of this bodily process may, 
for example, assist in the diagnosis and treatment of 
anemias, which may be broadly defined as maladies in 
which a subject has a low red blood cell count. 

For example, if a subject has a low red blood 
cell count due to an allergic reaction to certain 
foreign entities, then the avoidance of those foreign 
entities may lead to a normal red blood cell count. 
The testing for such a reaction by a subject's red . . . 

blood cells·may be performed along lines generally 
similar to those of my earlier tests. 

Furthermore, similar results by testing 
platelets may be achieved for other maladies. More 
research is required for determining which types of 
blood cells are best used to test for certain 
maladies, but the discovery that all blood cells 

·" react in an allergic-type reaction to the presence of 
an invading foreign entity leads to the importance of 
testing all types of blood cells for reaction with 
the foreign entity. For ease of reference, the term .. 
"blood cells", as used herein is meant to include 
platelets, red blood cells and leukocytes, even 
though platelets are not generally considered to be 
blood cells for all purposes. 

An apparatus in accordance with my invention for 
performing the tests of the inventive method, as 
shown generally at 10 in Fig. 1, comprises a counter 
12, an analyzer 14, a computer interface 16 and a 
computer 18, each connected in series, and a disc 20, 
a printer 22 and a video ,display 24, each connected 
to the output of computer "l.B. 

To commence the operation of the inventive 

., 
\ 
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apparatus (generally described in the flow chart of 
Fig. 2) a blood sample is first drawn from the person 

being tested (subject). Preferably, lOcc of oxylated 

blood is drawn from the subject, using sodium citrate 

as an anti-coagulant (i.e. the blood is stored in 
blue top B-D brand vacutainers) to prevent clotting 
of the blood during the test. This single sample may 

be used to perform a wide variety of tests for a vast 

array of different maladies. 
It is necessary to secure an even cellular 

distribution of blood cells over the entire volume of 

the blood sample, and so it is necessary to transfer 

blood from the vacutainer to an apparatus (not shown) 

which will have the capability of continuous flow 

circulation, in known fashion. such a device will 

cause the celis of 'the sample·to be distributed 

generally evenly over the entire sample. 
It is preferred that a single blood sample drawn -

from the subject be used during a battery of tests 

for a number of foreign entities, and so the bloo.d 

drawn from the subject is separated into a plurality 

of smaller samples fo~ testing. The preferred method 

of separation is to place 100 microliters ·of the 
drawn blood into a receptacle containing an-
appropr iate suspension medium, e.g. one-half ml of a 
balanced pH saline solution. The precise amount of 

the suspension medium used is not critical, except 
that the same amount thereof should be used 

throughout the test, i.e. in each sample of the same 

blood. This will ensure ~hat measurements taken for 

the test and control samples may be directly compared 

by virtue of the fact that they both have a similar 

·, 
•. 
•. 
\ 
\ 
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number of leukocytes and volume. 
The ten cubic centimeters of drawn blood 

prepared as described will be suitable for 
approximately 75 tests. 

After separation of the drawn sample into the 
control and test samples, the foreign entities are 
introduced into the test samples in the form of 
solutions. 

suitable solutions may be purchased commercially 
from any one of a number of suppliers. 
Alternatively, suitable solutions may be prepared by 
adding lOOmg of a dried extract of that foreign 
entity to lOml of Isoton II or III (distributed by 
Coulter), or any mixture thereof, or in lOml of a 
suitable diluting solution. In many instances, 
injectable paragen-free; sterilized water will be 
suitable, in others perhaps alcohol. The particular 
diluting solution selected will depend upon the 
foreign entity beinq mixed, and the selection of an 
appropriate diluting solution is well within the 
knowledge of those of ordinary skill in the-art. 
Once made, the mixture is allowed to stand for 24 
hours at room temperature, and then filtered through 
a mesh capable of filtering solid particles. 

Different solutions of foreign entities are 
introduced into the various test samples. It is 
preferred that one foreign entity be introduced into 
each test sample, but it is contemplated that, in 
some embodiments, each test sample may have a wide 
variety of foreign entities introduced thereto, so 
that a single drawn blood sample, which may otherwise 
be usable only for 75 tests, may be used over a much 
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broader range of possible foreign entities. In such 
embodiments, a positive reaction (described below) 
for any group of foreign entities would require a 
subsequent test or tests to determine which of the 
multitude of foreign entities contained in that test 
sample was the specific foreign entity which caused 
the positive reaction. It is also preferred that an 
amount of the suspension medium, equal to that 
introduced to the test samples, be added to the 
control sample. This allows the direct comparison of 
the two samples, since they will have generally 
identical counts of leukocytes (before the studied 
reaction), and generally similar volumes. 

At this point, each sample, i.e. the control 
sample and each test sample, will contain a mixture 
of suspension medium and whole blood, which in turn 
includes leukocytes, red blood cells and platelets. 
In addition, the test samples will have the solutions 
of foreign entities therein. Since all three types 
of blood cells are of importance to this test, it is 
important that each be measured separately. -

In the preferred embodiment, counter 12 is 
Coulter Counter Model Z-M, which may be set to count 
the nUlDber of particles within a given size range. 
Thus, since platelets are much smaller than red and 
white blood cells, it is simple to avoid counting 
them by setting the minimum particle size at a size 
greater than that of platelets, and less than that of 
the red and white blood cells, for example 3.5 
microns. Similarly, it is simple to count only those 
cells by setting the maximum. level of counter 12 to a 
similar level. 
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No such simple method of counting red and white 
blood cells is presently available, however. It is 
possible to separate these cells in known mechanical 
methods, although this method is time consuming. 

A preferred method utilizes the fact that red 
blood cells exist in human serum in a ratio of lOOO:l 
to leukocytes. Thus, it is preferred that the red 
blood cells be counte_d first. This may be taken as a 
straight count, since the relatively small number of 
white blood cells existing in blood serum may be 
disregarded when the count is made. The small error 
which may occur (on the order of 0.1 per cent) may be 
disregarded, since that error is generally far 
smaller than the error factor of the equipment, and 
is also far smaller than the amount of change 
expected in the case of a positive reaction. After 
the red blood cells are counted, then it is desired 
to count the leukocytes. 

To avoid counting red blood cells, which, as 
stated, are of roughly comparable size to the 
leukocytes, it is preferred that those cells be 
eliminated. This is preferably accomplished by 
adding a substance which will immediately cause red 
blood cells to disintegrate (a "lysing" substance), 
for example a solution comprising one percent Saponin 
(Coulter) and the remainder bacteriostatic water. 
Alternatively, the red blood cells may be 
mechanically removed from the sample. This solution 
may also serve to lyse some reacted leukocytes in the 
test sample, thereby enha~cing the observable effects 
of the reaction (if any) between the leukocytes and 
the foreign entity (together with the antibodies) . 
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After the red blood cells and a portion of the 
reacted leukocytes are eliminated, preferably after a 
period of about 30 seconds after introduction of the 
lysinq aqent, and counter 12 is set to the 
predetermined minimum size level, counter 12 may be 
used to count and size the leukocytes of the control 
sample. The results of the countinq and sizinq of 
the control sample are used as a reference for 
comparison of the results of the same counts 
performed on the control samples. It will be 
appreciated that the platelets may be counted either 
before or after the countinq of the red blood cells 
but before the leukocytes. Since platelets are not 
directly affected by the lysinq substances, the order 
of counting the platelets and red blood cells is a 
mere matter of choice. However, the red blood cells, 
when lysed, may create particles which are of a size 
on the order of platelets, so the platelets should be 
counted prior to lysinq the red blood cells, which 
means prior to countinq the leukocytes. Of course, 
if some other manner of separatinq the three types of 
blood cells is used, such as mechanical separation, 
then the order of countinq is even more a matter of 
mere choice. 

If the blood cells in one or more of the test 
samples react to the presence of any foreign entity, 
then they will react in the manner described, i.e. by 
qettinq larger, then breakinq up and finally 
dissolving. These reactions will cause a distortion 
of the size distributions.of the blood cells in the 
positive test samples, since the number of blood 
cells in lower volumetric size ranges will diminish, 



21 

and the number of blood cells in higher volumetric 
size ranges will increase, thereby producing a shift 
in the size-distributions of the counted blood cells. 

The output of counter 12 may be read visually, 
to determine if the number of blood cells in 
the test sample is less than that of the control 
(indicating positive reaction) or it may be input to 
analyzer 14, such as the Coulter Channelyzer, to 
obtain cellular population distributions of the 
number of red blood cells present in each of a 
plurality of size-distribution ranges. This is 
referred to as "sizing". 

The output of analyzer 14 may also be input to 
computer 18 through interface 16, in known fashion, 
to store the data and compare automatically the 
results of the count of each ~est sample to that of 
the control sample as well as the size-distribution 
of the blood cells. If the number of blood cells in 
a test sample is less than that of the control by 
more than the error factor of counter 12, then there 
is a positive reaction. The error factor of each 
piece of equipment used is readily available from its 
manufacturer, and may vary from manufacturer to 
manufacturer. In addition, if the comparison of the 
size-distribution results indicate enlargement of 
blood cells, then there is also a positive reaction. 
Once all comparisons are made, the output of computer 
18 may be displayed by any means desired, such as 
printer 22 or video display 24, and may also be 
stored on disc 20 for fut~re reference. 

Storing data is useful ·for later reference on 
the same subject at a later date. If a control 

.•.; 
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sample of a subject's blood taken at a suJ;:>sequent 
time is vastly different from that of a first test, 
then there may be an indication of a vast change in 
the state of that subject's immune system. This 
would suggest further testing to determine the cause 
of such a change. 

It is here noted that the above description was 
made based on the assumption that a foreign entity is 
added to the test samples to produce thereby a 
reaction. This may not be effective in all 
instances. Certain non-immunologic reactions cause 
cellular reactions similar to the above-described 
immunologic reaction. In such cases, the inventive 
test is still effective in diagnosing the malady, so 
long as the non-immunolgic reaction causes changes in 

:cellular size, or cellular destruction. 
As described thus far, the inventive test 

requires the presence of two elements in the blood: 
antibodies and blood cells, so that the introductio~ 
of the third component of the studied reaction, the 
foreign entity, will cause the measurd reactions to 
occur. Not all individuals produce antibodies 
appropriate for all foreign entities, however. This 
is particularly true for carcinogens, for which no 
naturally occurring antibodies are present in the 
blood of most people. 

The test will still work, however, with one 
modification. Instead of adding the foreign entity 
to the control sample, a different substance, such. as 
an antibody, is introduced.thereto. This 
modification will enable the diagnosis of a malady 
caused by the ingestion of a foreign entity by the 

··;. 
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subject, even if the subject does not produce the 
antibodies on his own. The addition of the 
antibodies to the test sample completes the 
requirement that all three components of the 
reaction: antibodies, foreign entity and blood 
cells, be present in the test sample. 

For example, with respect to the testing for a 
specific cancer, if the carcinogenic foreign entity 
is present in the subject's blood, the introduction 
of a monoclonal antibody specific to that 
carcinogenic foreign entity will enable the 
blood cells in the subject's blood to attack the 
carcinogen, and the normally observed reaction will 
take place. 

so long as an antibody is known for any specific 
foreign entity, the malady caused by the ingestion of 
that foreign entity may be diagnosed. 

In this fashion, it may be objectively 
determined if the subject has·a reaction to any of 
the tested foreign entities, and is therefore 
suffering from any of the tested maladies. Such a 
test may be used to test for any malady affecting the 
immune system, from influenza, to AIDS, to cancer. 
Any such malady may be tested for, and at a stage 
where treatment will be most effective, i.e. at as 
early a stage as possible. 

The discovery that red blood cells react to the 
presence of certain entities may also lead to a 
course of treatment for certain anemias, wherein 
those foreign entities whi~h cause reactions in the 
subject's red blood cells a~e removed from the 
subject's environment, thereby removing a possible 
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cause of depletion of the subject's red blood cells. 
It is also here noted that there is nothing in 

this description which will limit the application of 
this method to the human immune system. It is 
believed that this method is equally applicable, for 
example, in the field of veterinary medicine for any 
animal having an immune system. 

As will be readily apparent to those skilled in 
the art, the above description represents the 
pref erred, but nonetheless illustrative, embodiment 
of the invention, which may be realized in other 
specific forms without departing from its spirit or 
essential characteristics. For example, the entire 
apparatus may be automated so that once the sample of 
blood is drawn from the subject there need be no 
further human intervention or action until the 
results are complete. Therefore, the full scope of 
such invention is to be measured by the appended 
claims, qiving thereto the full range of equivalence 
which comes within the meaning and ranqe of the 
claims. 
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CLAIMS 

l. A method for diagnosing the presence or 
absence of a malady in a subject, said method 
comprising the steps of: 

11111111111111 11111 1111111 1111 
* C L M S * 

counting a number of leukocytes in a first blood 
sample drawn from said subject; 

mixing a substance having a predetermined 
relationship with said malady with a second blood 
sample drawn from said subject to form a mixture, and 
thereby allow leuk~cytes of said second blood sample 
to react with said substance; 

counting a number of unreacted and reacted 
leukocytes in said mixture; and 

comparing said ~umber of said leukocytes counted 
in said first blood sample with said number of 
unreacted and reacted leukocytes counted in said 
mixture, to determine if said leukocytes in-said 
second blood sample reacted with said substance, 
thereby diagnosing the presence or absence of said 
malady in said subject. 

2. The method of Claim 1, wherein said counting 
a number of leukocytes of at least one of said first 
blood sample and said mixture is performed by 
counting a number of leukocytes within each of a 
plurality of varying size-distribution ranges. 

3. The method of Clai~ 2, further comprising 
the step of: 

producing a graph showing said number of· 
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leukocytes counted in each of said plurality of 
size-distribution ranges. 

4. The method of Claim l, further comprising 
the step of: 

lysing a portion of any red blood cells present 
in said mixture prior to counting said number of 
unreacted and reacted leukocytes therein. 

s. The method of Claim l, further comprising 
the step of: 

lysing a portion of said reacted leukocytes in 
said mixture prior to counting said number of 
unreacted and reacted leukocytes therein. 

6. The method of Claim l, further comprising 
the step of: 

lysing a portion of any red blood cells present 
in said first blood sample prior to counting said 
number of leukocytes therein. 

7. A method for diagnosing the presence or 
absence of a malady in a subject having blood, said 
method comprising the steps of: 

separating a sample of said blood of said 
subject into a control sample and at least one test 
sample, each of said control sample and said at least 
one test sample having approximately equal 
distributions of leukocytes therein; 

lysing a portion of any red blood cells in said 
control sample; 

counting a number of leukocytes in said 
control sample; 

mixing a substance having a predetermined 
r 

relationship with said malatiy with said at least 
test sample to form a mixture, and thereby allow 

I lllllll llllll lllll lllll II llll 
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leukocytes present in said at least one test sample 
to react with said substance, and form reacted 
leukocytes in said mixture if said subject suffers 
from said malady; 

lysing a portion of any red blood cells in said 
mixture; 

lysing a portion of said reacted leukocytes in 
said mixture; 

counting a number of unreacted and reacted 
leukocytes in said mixture; 

comparing said number of unreacted and reacted 
leukocytes in said mixture with said number of 
leukocytes in said control sample, to determine if at 
least a portion of said leukocytes in said second 
sample reacted with said substance, thereby 
indicatinq the'presence or absence of said malady in 
said subject. 

a. The method of Claim 7, wherein at least one 
of said counting of said number of leukocytes in said 
control sample and said counting of said number of 
unreacted and reacted leukocytes in said miXture are 
performed by count.ing a number of leukocytes within 
each of a plurality of varying size-distribution 
ranges therein, and 

generating a size-distribution graph showing a 
size-distribution of leukocytes in each of said 
control sample and said mixture; 

comparing said size-distribution graph showing 
said size-distribution of said leukocytes in said 
control sample with said s~ze-distribution graph 
showing said size-distribution of leukocytes in said 
mixture; 

\ 
\ 
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whereby the presence of said malady in said 
subject is indicated by a significant difference 
therebetween. 

9. The method of Claim 7, wherein the 
determination of whether said at least one antigen 
has caused a reaction with said sample of a patient's 
blood is positive when said number of unreacted 
leukocytes counted in said mixture is less than said 
number of leukocytes counted in said control sample 
by an amount greater than an error factor of the 
equipment used. 

10. A method for diagnosing the presence or 
absence of a malady in a subject, said method 
comprising the steps of: 

sizing a number of leukocytes in a first blood 
sample drawn from said subject; 

mixirig a substance having a predetermined 
relationship with said i_nalady with a second blood 

' 
sample drawn from said subject to form a mixture,· and 
thereby allow leukocytes prese~t in said second blood 
sample to react with said second blood sampl~1 

sizing a number of unreacted and reacted 
leukocytes in said mixture; and 

comparing said sized leukocytes of said first 
blood sample with said sized unreacted and reacted 
leukocytes of said mixture, to determine thereby if 
at least a portion of said leukocytes in said second 
blood sample reacted with said substance, 
whereby the presence of said malady in said subject 
is indicated by a significant difference . 
therebetween. 

ll. The method of Claim lO, further comprising 

111111111111111111111111111111 
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the step of: 
lysing a portion of any red blood cells present 

in said first blood sample prior to sizing said 
leukocytes therein. 

12. The method of Claim 10, further comprising 
the step of: 

lysing a portion of any red blood cells present 
in said second blood sample prior to sizing said 
unreacted and reacted leukocytes therein. 

13. The method of Claim 10, further comprising 
the step of: 

lysing a portion of said reacted leukocytes in 
said mixture prior to sizing said unreacted and 
reacted leukocytes therein. 

14. The method of Claim 10, wherein at least 
one of said sizing of said leukocytes in said first 
blood sample and said sizing of said unreacted 
leukocytes in said mixture is performed by counting a 
number of leukocytes within each of a plurality of 
varyinq size-distribution ranges. 

15. A method for diagnosing the presence or 
absence of a malady in a subject, said method 
comprising the steps of: 

separating a blood sample drawn from said 
subj_ ect into a control sample and at least one test 
sample, each of said control sample and said at least 
one test sample having approximately equal 
distributions of leukocytes therein; 

lysinq a portion of red blood cells in said 
control sample; 

sizing said leukocytes ·in said control sample 
thereby generating a size distribution of said ··-----·· --- ---­..... -----·-·--···· ·- ··· ·· 
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leukocytes in said control sample; 
mixing a substance, having a predetermined 

relationship with said malady, with said at 
least one test sample to form a mixture, and thereby 
allow at least a portion of said leukocytes present 
in said at least one test sample to react with said 
substance; 

lysing a portion of any red- blood cells in said 
mixture; 

lysing a portion of any reacted leukocytes in 
said mixture; 

sizing said leukocytes in said mixture thereby 
generating a size distribution of said leukocytes in 
said mixture; and 

comparing said size distribution of said 
ieukocytes in said mixture w.ith said size 
distribution of said leukocytes in said control 
sample, and determine thereby if said malady is 
present in said subject. 

16. The method of Claim 15, wherein at least 
one of said sizing of said leukocytes in said control 
sample and said sizing of said leukocytes in said 
mixture is performed by counting a number of 
leukocytes within each of a plurality of varying 
size-distribution ranges, and 

generating a size-distribution of the counts of 
each of said control sample and said mixture; and 

comparing said size-distribution of said 
leukocytes in said control sample with said 
size-distribution of said.leukocytes in said mixture, 
to determine thereby if said malady is present in said 
subject. 

11111111111111111111111111 1111 
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17. The method of Claim 15, wherein the 
determination of whether said malady is present in 
said subject is positive when said size-distribution 
of said leukocytes in said mixture differs from said 
size-distribution of said leukocytes in said control 
sample to a degree greater than an error factor of 
the equipment used. 

18. The method of Claim 15, wherein said 
substance is a foreign entity. 

19. The method of Claim 15, wherein said 
111111111111111111111111111111 
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substance is an antibody. 
20. A method for diagnosing the presence or 

absence of a malady in a subject, said method 
comprising the steps of: 

counting a number of blood cells of a single 
type selected from the group-consisting of 
leukocytes, red blood cells and platelets, in a first 
blood sample drawn from said subject1 

mixing a substance having a predetermined 
relationship with said malady with a second blood 
sample drawn from said subject to form a mixture, and 
thereby allow blood cells of said second blood sample 
to react with said substance; 

counting a nUmber of unreacted and reacted blood 
cells Of said single type in said mixture; and 

comparing said number of said blood cells 
counted in said first blood sample with said number 
of unreacted and reacted blood cells counted in said 
mixture, to determine if said blood cells in said 
second blood sample reacted with said substance, 

r 

thereby diagnosing the presence or absence of said 
malady in said subject. 
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21. The method of Claim 20, wherein said counting 
a number of blood cells of at least one of said first 
blood sample and said mixture is performed by 
counting a number of blood cells within each of a 
plurality of varying size-distribution ranges. 

22. The method of Claim 21, further comprising 
the step of: 

producing a graph showing said number of 
blood cells counted in each of said plurality of 
size-distribution ranges. 

23. The method of Claim 20, further comprising 
the step of: 

lysing a portion of any red blood cells present 
in said mixture; 

counting a number of unreacted and reacted 
reukocytes therein; 

lysinq a portion of any'red blood cells present 
in said control; 

counting a number of unreacted and reacted 
leukocytes in said control sample; and 

comparing said number of unreacted and reacted 
leukocytes in said mixture with said number of 
unreacted and reacted leukocytes in said test sample 
to determine thereby if said subject has contracted 
said malady. 

24. The method of Claim 20, further comprising 
the step of: 

lysing a portion of any red blood cells present 
in said first blood sample prior to counting said 
number of blood cells ther~in. 

25. The method of Claim 20, wherein said 
substance is an antibody. 
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26. The method of Claim 20, wherein said 
substance is a foreign entity. 

27. The method 
type of blood cells 

2 8 • The method 
type of blood cells 

29. The method 

of Claim 20, wherein 
are platelets. 
of Claim 20, wherein 
are red blood cells. 
of Claim 20, wherein 

type of blood cells are leukocytes. 

said 

said 

said 

single 

single 

single 

30. A method for diagnosing the presence or 
absence of a malady in a subject having blood, said 
blood including blood cells of at least one of red 
blood cells, leukocytes and platelets, said method 
comprising the steps of: 

separating a sample of said blood of said 
subject into a control sample an~ at least one test 
sample, each of said control sample and said at least 
one test sample having approximately equal 
distributions of blood cells therein: 

counting a number of a first type of blood cells 
in said control sample; 

lysing at least a portion of said blood-cells in 
said control sample; ···-·--··--- --·--· .. ---- -- -·--- .. 

counting a number of a second type of blood 
cells in said control sample; 11111111111111111111111111 1111 

* C L M S * 
mixiriq a substance with a predetermined 

relationship to said malady with said at least one 
test sample, thereby producing a mixture; 

counting a number of a first type of blood cells 
in said mixture; 

comparing said number ,of said first type of 
blood cells in said mixtur~ with said number of 
said first type of blood cells in said control 
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sample, thereby producing a firs , · ----1 

lysing a portion of said blood cells in said 
mixture; 

counting a number of a second type of blood 
cells in said test sample; and 

comparing said number of said second type of 
blood cells in said mixture with said number of said 
second type of blood cells in said control sample, 
thereby producing a second result, whereby the 
presence or absence of said malady may be determined 
by said first and second results. 

31. The method of Claim 30, wherein said first 
type of blood cells are platelets. 

32. The method of Claim 31, wherein said second 
type of blood cells are leukocytes. 

33. The method of claim 30, wherein said first 
type bf blood cells are red blood cells. 

34. The method of Claim 33, wherein said second 
type of blood cells are leukocytes. 

35. The method of Claim 30, wherein at least 
one of said numbers of cells counted is stored in a 
memory. 

36. The method of Claim 35, further comprising 
the steps of: 

collectinq a second sample of blood from said 
subject~ 

counting a number of blood cells of said second 
sample; and 

comparing said number of blood cells with said 
number of cells stored in said memory, whereby any 
change in a number or disir.ibution of blood cells in 
said blood of said subject over time may be· 

I If Ill~ 1111~ 11~1111(11//f II 
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37. A method for diagnosing the presence or 
absence of a malady in a subject having blood, said 
blood includinq blood cells of at least one of red 
blood cells, leukocytes and platelets, said method 
comprising the steps of: 

separatinq a sample of said blood of said 
subject into a control sample and at least one test 
sample, each of said control sample and said at least 
one test sample having approximately equal 
distributions of blood cells therein; 

counting a number of platelets in said control 
samplEH 

counting a nwnber of red blood cells in said 
control sample; 

counting a nwnber of leukocytes in said control 
sample; 

mixing a substance with a predetermined 
relationship to said malady with said at least one 

111111111111111111111111111111 

test sample, thereby producing a mixture; 
counting a number of platelets in said mixture; 
comparinq said number of platelets in said 

mixture with said number of platelets in said control 
sample, thereby producinq a first result; 

counting a nwnber of red blood cells in said 
mixture; 

comparing said number of red blood cells in said 
mixture with said number of red blood cells in said 
control sample, thereby producing a second result; 

countinq a number of leukocytes in said mixture; 
r 

comparing said number CJ'f leukocytes in said 
mixture with said number of leukocytes in said 

* C L M S * 
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control sample, thereby producing a thir~ result, 
whereby the presence or absence of said malady may be 
determined by ·said first, second and third results. 

38. The method of Claim 37, further comprising 
the steps of: 

lysing at least a portion of said red blood 
cells in said control sample prior to counting said 
number of leukocytes therein. 

39. The method of Claim 37, further comprising 
the steps of: 

lysing at least a portion of said red blood 
cells· in said mixture prior to counting said number 
of leukocytes therein. ······--···----- .. -----

111111111111111111111111111111 
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ABSTRACT 
======== 

METHOD AND APPARATUS FOR MEASURING THE DEGREE OF REACTION 
BETWEEN A FOREIGN ENTITY AND A SUBJECT'S BLOOD CELLS 

A method for the diagnosis of a malady in a subject by 
observing a degree of reaction between all blood cells : 
red blood cells, leukocytes and platelets; in the subject's 
blood with a foreign entity having a predetermined 
relationship with the malady being diagnosed. The test 
includes comparing amounts and sizes of red blood cells, 
leukocytes and/or platelets in a control sample and at 
least one test sample. The test sample includes a portion 
of the subject's blood and the foreign entity being tested. 

FIGURE 2 


