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1 Claim.

'I‘hls apphcation is 4 division of copending ap-
plicatlon Serial No. 627,873, which was' filed No=
smber 10, 1945, how U. S. Paterit No. 2,519,997,
isSiled Augtist 22, 1950, and which relates to a
method for convemently, premsely and 1ap1d1y

blood The préserit apphcatlon relates to appa-
ratis for usé therewith,

Various eonditions of a patient’s blood have a
direct and matefial influence upon the health
of the patient. - Aécordingly, décurate measure-
merits of any of these conditions of the blood are
highly desirable as, for examgple, measurements
of the hemoglobifi concentration in the blood
which thay be used to acelifately indicate a nor-
mal conditioh or an abnormal condition of the
patlent’s blood stich 4s anémia.

Since the hemoglobin doncentration or red pig-
ment of thé blood is directly associated with the
patlent’ ‘conidition, measutements of said con-
centratmn aré widely used by physicians for diag=
nosés and for acéurate récords of individual case
hlstones Such determmatmn of the concentra-
colorlmetrlcally and cahnot be made as accurate~
ly with untreated whole blood as with hemolyzed
blood smce the variatioiis ih the nuiber of blood
cells, size and shape hdve a difect beating thete-
on. A colorimetric détérmitiation of the hemo=
globm concentratxon of the hlood, accordingly,
may be best had wheti the réd pigrheiit thereof
1s evenly distributed throughout the blood speei-
men and not condéntiated in cells separated by
clear plasma.

Accordmgly, it is ah objéct of this invention
to prov1de improved imeans for subjecting a speci-
meén of blood, which is in its most convénient
form, oxyhemoglobm, produced merely by exs
posure to air, to a tréatment to hemolyze the said
specimen to bring about a uthiforin distribution
of red pigment or hemoglobin therein. It is a
furthér object of the invention to provide means
to forin thls spécimen into oxyhemoglobiii which
may be forited as a layer of uniform predéter=
mined thickhess wheteby the light-absorbing
characteristics of this spe¢imién may be stidied
ahd comparéd against a comparison member or
8 series of comparison members having known
light-absorblng values, to thereby obtain ah ‘ac-
curate indication of thé hemoglobin concutlon
of the patlent’s blood.

It is also an object of the invention to provide
éonvenient means in the fofm of a rod or stick
of siiitable mateérial having a handle portion and
a tapered end portion for receivihg a coating of
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an-hemolytic agent thereon and for supporting
said coating while being applied to the blood
specimen being hemolyzed.

Another object of the invention is to provide
such & rod or stick ecated with a blood hemolyz~
ing agent on a tapered portion thereof so-as to
be supported by the stick in spaced relation to
& supporting surface, or the like, and to be spaceéd
from otheér similar sticks when bunehed together
in a container for preventing adhesion befween
the coatings therecon prior to their use,

Further objects and advantages of the inven-
tion will become apparent from a consideration
¢of the detailed description which follows taken
in eonjunction with the accompanying drawings
wherein a preferred form of the apparatus and
certain steps in thé method to be émployed there-
with are shown and deéscribed. It will be under-
stood, however, that the invention is not to be
limited to the details of the disclosure except as
defined by the appended claim since the disclo-
sure is given for purposes of illustration only.

In the drawings:

Fig. 1 is a perspective view of a pair of plates
which may be useéd with the apparatus of the
present invention, said plates being shown in
spaced relation in order to disclosé the details of
construction thereof;

Fig. 2 is a perspective view of the plates of Fig.
1 shown in clamped relation in & resilient holder
and ready for use;

Pig. 3 is a perspective view of the plateés like-
wise positioned in the holder, but having a speci-
men-receiving area of the lower plate offset or
moved outwardly to a position for receiving &
specimen thereon, and with a treated stick or
rod in position for stirring the specimen on the
specimen-receiving plate;

Pig. 4 shows an enlarged view of the treated
stick of the invention; ‘

Fig. 5 shows a carryihg case or é¢ontainer for
receiving a plurality of said sticks or rods, §aid
container forming a substantially moisture proof
enclosure therefor; and

Fig. 6 is an enlarged fragmentary view showing
two similar specimen-receiving plates placed to-
gether for use in forming a blood champér of
double thickness.

Referring to the drawings in detail, and paps<
ticulatly Fig. 1, the numeéral {8 mdlcatns gener-
ally a lower speczmen-lecelvmg plate which may
be used in combination with a cover plate {2 of
equal size, general shape and thickness. Roth
of said plates are transparent. The upper and
lower surfaces i4 and 1§ of the upper plate are
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accurately finished to provide optically flat sur-
faces or parallel planes thereon. The lower plate
10 is likewise finished upon its lower surface i8
and has its upper laterally spaced side rail por-
tions 29 and 22 accurately formed so as to be
parallel to and equally spaced from the bottom
surface i8. The surfaces 20 and 22 are laterally
spaced from a pair of intermediate specimen-
receiving areas 24 and 25 by means of grooves 26,
and said areag are also spaced from each other
by an intermediate groove 28. The grooves 2§
and 28 are of a depth sufficient to form spaces
for receiving excess blood from the area 24 or 25
when the plates 10 and i2 are assembled one
upon the other. The areas 24 and 25 for receiv-
ing the blood specimen 8, as indicated in Plig. 3,
are accurately formed so as to be disposed a pre-
determined distance below the plane of the side
rail portions 20 and 22, and are arranged parallel
to said plane, thereby forming a space of uniform
predetermined thickness between each of these
areas and the cover plate 12 when the cover plate
is positioned thereover.

The plates 10 and 12 may be conveniently and
firmly held in an assembled position by a clamp
or holder 32 which is formed of resilient material,
such as bronze, stainless steel or the like, and
has a base portion 34 to which a handle 36 of
suitable size and shape may be riveted or other-
wise secured. The holder is provided with a pair
of spaced resilient side members 38 extending in
substantially parallel relation from the base por-
tion 24, and one of said side members is provided
with an upper pair of arms 40 and the other of
said side members is provided with a lower pair
of arms 48’ arranged in laterally spaced relation
to provide upper and lower unoktstructed areas
or spaces 42 aligned with specimen-receiving
areas 24 and 25 through which the specimen 32
may be observed. The distance between the
members 38§ is somewhat greater than the com-
bined thickness of the plates I8 and (2, as is
clearly indicated in Fig, 2, so that the lower pair
of arms 40’ may be provided with inwardly curved
end portions &4, as shown, to engage the outer
surface of one of the plates and press both plates
into firm engagement with the other pair of
resilient arms 408. Thus, when these plates are
in an assembled position in the holder, they will
be firmly clamped together and provide between
the arvea 28 or 25 and the cover plate a space of
predetermined thickness. A pair of indentations
45 are pressed into the base portion 34 near
opposite ends thereof so that they will be engaged
by the inner edges of the plates ¢8 and {2 when
in the holder 32 and space these plates from the
inner wall or surface of the base portion 34 thus
preventing any blood which may be on these
edges from touching and adhering to said inner
surface.

Fig. 3 shows the specimen plate 10 and cover
plate {2 in an assembled position clamped be-
tween the resilient arms 48, 48’ of the holder 32
and the specimen plate {3 is positioned so that
the specimen-receiving area 24 is exposed and
may have placed thercon a blood specimen 29.
A treated rod or stick 45 is shown in contact with
the area 24 and the specimen 38 thereon for a
purpose to be presently described. The rod or
stick &% is best shown in Fig. 4 and may be formed
of a suitable stiff or rigid inert material, such as
wood. It comprises an elongated handle portion
48 provided with straight parallel sides which
extend the greater portion of the length of the
stick and a tapered portion 5§ adjacent an end
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thereof as indicated at 51 so as to provide &
reduced end portion for receiving an hemolytic
agent 52. By the words “inert material” as used
above and hereinafter in the specification and
claims is meant a material which will not be ma-
terially affected by the hemolytic agent forming
the coating 52 and which will not alter the con-
dition of the blood specimen under examination.

The rod or stick may be made of any preferred
cross-sectional shape desired, but as shown Is
circular. While the proportions or dimensions
of this rod or stick may vary somewhat, a pre-
ferred size would be between 1% and 134 inches
in length and from 1% to ¥% of an inch in thick-
ness. The tapered end portions 59 of the rod or
stick 46 are formed so as to receive the coating 52
upon the outer end thereof and support said
coating in a space entirely within the planes
containing the parallel sides of the stick, whereby
the hemolytic material will be normally spaced
from or above any supporting surface upon which
the stick rests, or spaced from the side walls of
a container or the like used therewith, or spaced
from other similar sticks when bunched together
in said container.

A suitable hemolytic agent which has been
found to give satisfactory resuits for forming the
layer or coating 52 may comprise saponin which
may be applied to the stick by forming a tacky
solution of saponin in water or other suitable
solvent and dipping the ends of the rods or sticks
46 into said solution. The coating on the rod or
stick is then air dried or dried in an oven at
temperatures not exceeding 200° P. Improved
results may be obtained by adding a small amount
of sodium oxalate or other anti-coagulant to the
hemolytic agent to be applied to the rods or sticks,
which additional material will materially lessen
the tendency of the blood specimen to coagulate.

It is desirous that the treated rod or stick 46
be formed of stiff, durable and inert material in
order that the material forming the hemolytic
agent will not be affected thereby. A convenient
amount of hemolytic agent upon the tapered end
of the stick has been found to be provided by
dipping each stick to a depth of from s to %
of an inch into said hemolytic sclution with or
without the anti-coagulant as desired. A con-
tainer 54 is shown in Fig. 5, said container being
formed of a substantially moisture proof plastic
material to serve as a suitable means for storing
and transporting a plurality of sticks as part of
the equipment of the invention. Relative long
tapered portions are formed at 55 and 58 on the
two parts of this separable container in order

" to provide a substantially air tight joint between
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the two parts, in order that moisture or dampness
of the outside air may be excluded from the
container and thus not affect the condition of
the hemoclytic material upon the ends of the
sticks contained therein.

A preferred method of use of the apparatus
described above for the determination of the
hemoglobin content or concentration of the
blood specimen comprises puncturing the finger
or lcbe of the ear of the patient to obtain a small
quantity of blood to be tested, said blood being
placed upon the area 24, or 29, of the plate 10,
when in a separated condition as shown by Fig. 1
or when in an assembled position with the plate
{0 offset or projecting outwardly of the plate 12
and gripped by the resilient arms of the holder
as shown by Fig. 3, and this may be done by
merely touching the area 24, or 25, to the finger
or ear lobe. The specimen 30 so obtained on the
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specimen-receiving area is then agitated or
stirred by the treated end of the stick 46. When
the specimen is subjected to the hemolyzing
agent, such as saponin, for a sufficient time dur-
ing the stirring operation, such as for a period
ranging from five to fifteen seconds, a hemolyz-
ing action upon the blood specimen will be pro-
duced, which action brings about a rupturing
of the membranes surrounding the individual
red cells or corpuscles ¢f the blood, allowing the
red pigment or hemoglobin thereof to be evenly
distributed throughout the specimen and there-
by producing a solution of substantially uniform
hemoglobin concentration.

The plate 18 containing the hemolyzed solu-
tion so produced may then be covered by the
cover plate 12 and pressed or slipped into place
in the holder 22, as shown by Fig. 2, or may, if
in the offset position shown in Fig. 3, be pressed
inwardly to a pcsition adjacent the cover plate
12 so that, in either case, the prepared solution
will be contained between the lower surface I§
of the plate {2 and the area 24, or 25, of the
plate 18 as a uniform layer of predetermined
thickness. The solution so prepared will tend to
spread over the entire specimen-receiving area
by capillary attraction between these adjacent
slightly spaced surfaces. Any excess solution at
the cuter edge of the plates 18 and {2 may be
wiped therefrom and if there is an excess amount
cn the area when the cover plate is placed over
the ares 24, or 25, it may flow into the grooves
28 or 28 or to the outer edges of the plates 16
and (2 as the layer of predetermined thickness
ig formed.

When a layer of uniform thickness of prepared
solution has been produced between the plates
{8 and 2, these plates may be positioned in the
field of a colorimetric device or the like and the
light-absorption properties thereof observed and
compared with a standard comparison member
or a series of standard comparison areas of
known light-absorbing values. Thus when a
comparison area of known value and of light-
absorbing properties which are the same as the
specimen has been ascertained an accurate in-
dication of the hemoglobin concentration of the
specimen may be determined therefrom.

In cases of extreme anemia where the amount

of red pigment or hemoglobin in the blood is 5

relatively small the physician may employ to
good advantage two specimen-receiving plates 10
with the specimen-receiving area thereon facing
cach other as shown by Fig. 6, thereby forming
blood chambers between each adjacent pair of
areas of double predetermined thickness as indi-
cated by the letters £ and ¢ and, accordingly, the
specimen placed therebetween will have double
light-absorbing values which may be, in said
cases of extreme anemia, more accurately obh-
served and measured or compared in a colorimet-
ric device, or the like, than could the specimen
if it were only half as thick. Obviously, in such
& combination of similar plates a blood chamber
of single thickness ¢ may readily be formed when
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desired by merely placing the upper plate up-
side-down upon the lower plate since surfaces 24
and 25 are parallel to and equally spaced from
the surface 18.

Thus, it will be seen that a convenient, accurate
and efficient method and apparatus have been
shown and described for ascertaining the hemo-
globin content or concentration of a patient’s
blood.

Having described the invention, I claim:

A preformed applicator for use in hemolyzing
2 minute specimen of freshly extracted whole
blood which: is to be tested for determining the
hemoglobin concentration thereof, said applica-
tor comprising an elongated rod of rigid and
durable material provided with a handle portion
having approximately straight parsllel sides
which extend the greater portion of the length of
the rod and terminate in a relatively short por-
tion tapered toward the end thereof and com-
prising the remainder of said rod, said tapered
portion being coated with a thin dried adherent
layer of hemolytic agent comprising saponin
which extends from said end of the vod partially
along the length of the tapered portion and bheing
sufficiently. thin that the hemolytic agent lies
substantially entirely within the planes contain-
ing the parallel sides of the rod whereby a plu-

Tality of such applicators may be grouped with

their handle portions in contiguous side-by-side
relation with each other while maintaining the
hemolytic agent on said tapered portions spaced
from each other, said tapered portion, at least, of
the rod being formed of a material which will not
be materially affected by and which will not ma-
terially aifect the hemolytic agent.

MORDEN G. BROWN.
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