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United States Patent Office 

This invention relates to a structurally and functionally 
improved diagnostic instrument, and more particularly 
an instrument by means of which specimens of cells may 
be readily collected from internal body tissues and sub 
equently examined with a view toward especially de 
termining if a condition of cancer prevails. 
An object of this invention is to furnish a relatively 

simple and improved apparatus which may be readily 
manipulated by a physician with assurance that an ade 
quate cell specimen from the desired body site will be 
rendered available in order that definite conclusions may 
be reached as a result of his findings; and in addition, 
the utilization of such apparatus most advantageously 
involves an uncomplicated technique requiring the ex 
penditure of only a minimum amount of time without 
substantial discomfort on the part of the patient. 
Another object is to provide an apparatus capable of 

collecting cell specimens from internal body sites and, 
at the same time, incorporate means for aspirating and 
dilating body passages so that the apparatus may be more 
effectively manipulated therein. 

Still another object is that of furnishing for employ 
ment in an instrument assembly of this character a cell 
collecting element which may be of the disposable type 
such that after the cell specimens have been collected 
the element may be discarded. 
A further object is that of furnishing for employment 

in an instrument assembly of the above character a cell 
collecting element which possesses expansible properties 
rendering it possible to expand this element by Such an 
instrument assembly which possesses suitable means for 
accomplishing Such purposes. 
An additional object is that of providing an assembly 

of parts, each individually simple, rugged in construc 
tion and capable of ready manufacture, and a unitary 
assembled mechanism capable of operating over long 
periods of time with freedom from all difficulties. 

Other objects and advantages will become apparent 
from the following description which is to be taken in 
conjunction with the accompanying drawings illustrating 
practical embodiments of the present invention, and in 
which: 

FIG. 1 is an elevational view of one form of instrument 
incorporating the teachings of the present invention with 
a cell-collecting mandrei assembly in a projected position; 

FIG. 2 is an enlarged longitudinal sectional view of 
the rear of an actuator assembly incorporated into the 
present invention; 

FIG. 3 is an enlarged longitudinal sectional view of 
the forward part of this actuator assembly; 
FIG. 4 is an enlarged sectional view taken along the 

line 4-4 of FIG. 1, with a distensible core member 
included in the mandrel assembly; 

FIG. 5 is an elevational view similar to FIG. 1, show 
ing certain parts in a disassembled condition and with 
the cell-collecting mandrel assembly in a retracted po 
sition within a guiding tube or shield which has a capsule 
(in phantom) closing the opening at its free end; 
FIG. 6 is an elevational view of the foregoing instru 

ment which has coupled therewith an expansible cell 
collecting element; 
FIG. 7 is an enlarged sectional view taken along the 

line 7-7 of FiG. 6; 
FIG. 8 is an elevational view of another embodiment 

of this invention in which a further form of cell-collect 
ing element is attached to the foregoing instrument; 
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FIG. 9 is an enlarged and fragmentary sectional view 

of a cell-collecting element in the form of a brush in 
which the bristies are beveled to facilitate the collection 
of cells from a body tissue. 

In the drawings, the numeral 2 indicates a tubular 
sheath fabricated from a resilient and flexible type of 
resinous material. This sheath 2 functions as a shield 
for the probing or cell-collecting element to be described 
shortly, and may include, at one of its ends, an annularly 
flanged ring member (not shown) for supplying the 
necessary rigidity for maintaining the opening at this 
end. The other end of sheath i2 is coupled to a T 16 
of an actuator assembly 8. This T 16 has a longitudi 
naily extending bore 28 normally communicating with 
the passage of the sheath 2 and bore 22 of the T stem 
24, which is in the form of a conically-shaped nipple 
having serrations, threads or the like for facilitating its 
connection with a pressure differential source (not shown) 
for aspiration or dilation purposes. The T 16 addi 
tionally includes a reduced boss 26 for mounting the as 
sociated end of sheath 2. The T 16 has an externally 
threaded portion 28 which, together with a similarly 
threaded packing ring 30, meshes with the internally dis 
posed threads of collar 31. 

Displaceably mounted within the bore 20 of T 6, as 
part of the actuator assembly 8, is an elongated actuator 
tube 32. The outer end of actuator tube 32 has secured 
thereto a circular disc 34 which is maintained in such 
position by sleeves 36 and 38, both of which are secured 
to the exterior of such tube. Sleeve 38 is externally 
threaded, or the like, as at 48 for mating with comple 
mentary internally formed threads 42, or the like, of 
cap 44. This cap 44 serves to protect a valve, or stopper 
iliustrated schematically and designated generally by nu 
meral 46. Thus, the valve assembly 46 may embrace 
a modified standard auto tire valve substantially as illus 
trated. Upon the withdrawal of cap 44, the outer end 
of sleeve 38 may then be coupled to a suitable air pres 
sure supply either through a valve assembly or by removal 
of stopper assembly 46, as the case may be, for the pur 
pose of expanding an expansible cell-collecting element 
to be described shortly. By suitably grasping disc 34 
and cap 44, the actuator tube 32 may be inserted further 
into and retracted with respect to the T 16 for purposes 
that will be evident from the following. A crank 48 is 
suitably mounted at the periphery of disc 34 and extends 
away from the 6 to facilitate the rotation of disc 34, 
and thusly impart a rotational movement to the actuator 
tube 32. 
The inner end of actuator tube 32 suitably mounts an 

elongated tube 50 possessing a certain degree of flexibility 
and resiliency. The other end of this tube 50 is as 
sociated with a cell-collecting mandrel assembly 51, and, 
accordingly, is mounted over one end of a bored hub 52 
which, additionally, threadedly supports a collar 54. 
Hub 52 has fixed interiorly thereto, by means of a set 
screw 55 for example, a mandrel 56 which projects be 
yond this hub as well as into tube 50 for purposes of 
rendering mandrel assembly 5 displaceable with tube 
32 without causing undesirable twisting and failure of 
tube 59. To this end, the inner end of mandrel 56 is 
fixed to tube 32, as by silver brazing or soldering it to 
he interior of tube 32. The outer end of mandrel 56 
may include an internally threaded chuck 58 for mount 
ing an abrader element, for particular applications, of the 
type disclosed in my patent application identified below. 
If desired, and necessary for effective cell collection, de 
pending upon the particular body passage to be scarified, 
this mandrel 56 may possess a "set" which will normally 
extend the mandrel at an angle from the longitudinal 
axis defined by the solid line representation of this man 
drel. For more particulars of this "set,' and structural 
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details enabling one skilled in the art to fabricate such 
mandrels, as well as abraders usable with the present 
invention, reference is made to applicant's co-pending 
patent application Serial No. 556,182, filed December 29, 
1955, now Patent No. 2,955,592, of which this applica 
tion forms a continuation-in-part. 
As will be apparent from FIGS. 1 and 5, the relative 

proportionment of the various parts should be such that 
when the actuator tube 32 is in a retracted position, as 
illustrated in FIG. 5, the mandrel 56 and projecting noz 
zle or chuck 58 will be withdrawn within the confines of 
the tubular sheath 12. In this position, the tubular sheath 
12 may then be inserted into the selected body orifice or 
passage by employing the leading end thereof which 
bears member 14. In this connection, to facilitate such 
insertion of this end of sheath 12, a gelatin capsule, 
shown in phantom in FIG. 5 and there designated by 
numeral 60, may be telescoped over such end to minimize 
sharp edges and readily by-pass any obstruction that may 
be encountered. Naturally, this capsule will be of the 
type that is easily dissolved by the body and capable of 
being forced off the leading end of sheath 12 by simply 
initiating the longitudinal displacement of actuator tube 
32 after the sheath 12 is in the selected body orifice or 
passage for the desired distance. As will be described 
shortly, a cell-collecting element is positioned around the 
mandrel 56 prior to insertion to facilitate the collection of 
cell samples from the body tissure. Thus, when the 
actuator tube 32 is inserted further into the bore 20 of 
T 6, the mandrel 56 and associated parts will project 
out of the passage of the leading end of sheath 12. Once 
the sheath 12 is in the selected body orifice, the actuator 
assembly 18, tube 50 and cell-collecting mandrel assembly 
51 can be retracted and totally withdrawn from the 
sheath 12 by simply disassociating the collar 31 and pack 
ing ring 30 from T 16. Under such circumstances, dif 
ferent probing or cell-collecting apparatus can then be 
effectively inserted through the passageway afforded by 
sheath 12 to effect other cell-collecting and exploratory 
techniques. On the other hand, it may be desired to 
simply change or alter the selected cell-collecting element 
of the cell-collecting assembly 51 to more effectively ac 
complish the results desired. Furthermore, after the 
gelatin capsule 60 has been discarded in the body passage, 
it may be necessary to either aspirate or dilate the passage 
walls to assure the collection of proper cell samples by 
the cell-collecting element. In this connection, a pres 
sure differential source may be coupled to the nipple 24 of 
T 16 for aspiration or dilation purposes as the case may 
be. 
One form of cell-collecting element or abrader 62 is 

illustrated in section in FIG. 7 and is of the expansible 
type. This cell-collecting element 62 may conveniently 
embrace a distensible hollow cylindrical mounting 64 
closed at one end and formed with a neck portion or 
opening communicating with its interior. That opening 
advantageously accommodates the mandrel assembly 5 
or its functional equivalent. If desired, the neck portion 
may be constricted; but nevertheless, this neck portion 
is affixed to hub 52 by turning collar 54 relative to the 
hub, by means of the intermeshed thread, to prevent the 
mounting 64 from displacing longitudinally with respect 
to the mandrel assembly. 

Since it is preferred, under most contemplated condi 
tions of use, that the cell-collecting element 62 be of the 
disposable type, this cell-collecting element 62 should em 
body a construction formed at minimum cost. Thus, if 
there is a likelihood of rupture as the abrading element 
62 is expanded, an expansible core 65 should be em 
ployed. This core, like element 62, is closed at one end 
and open at the other, and is telescoped over the project 
ing end of mandrel 56 to be ultimately disposed within 
abrading element 62. This core 65 functions to evenly 
distribute pressure to the walls of the abrading element 
62 when it is desired to expand the latter. The core 65 is 
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Secured against undesirable displacement with respect to 
mandrel 56, as for example by means of nylon threads 
66, and 67, which embrace core 65, over conveniently 
located grooves in hub 52 and chuck 58, respectively. 

Scarifying, collecting and retaining structures are asso 
ciated with the mounting 64 preferably in the form of 
strands, tufts or bristles 68. These bristles 68, as illus 
trated, may be arranged in the form of groups and may 
be relatively short and stiff. The bristles 68 may be fabri 
cated from nylon or catgut or any other suitable material 
employed for such purposes, with the employment of 
catgut desirable under certain conditions because of its 
absorbable nature when in the body. The inflatable 
mounting 64, on the other hand, as well as core 65, may 
be formed from natural or artificial rubber or resinous 
material. Obviously, when the cell-collecting element 62 
is inflated, its bristles 68, when wiped across a tissue sur 
face, will remove and retain a certain number of cells. 
In this connection, the wiping may be facilitated by rotat 
ing the cell-collecting element 62 through the intercon 
necting mechanism upon the rotation of handle 48 about 
the axis of the actuator tube 32. 

In FIG. 8 another form of cell-collecting element 70 is 
illustrated and is substantially similar to element 62 in 
that it comprises a mounting 72 and laterally extending 
groups of bristles 74. However, this cell-collecting ele 
ment 70 need not be of the expansible type and, conse 
quently, may have both of its ends open and communicat 
ing with its interior. In addition, core 65 need not be 
utilized. The inherent elasticity of the material employed 
for the mounting 72 cooperates with collar 54 in affixing 
the abrader to the mandrel assembly 51. In this connec 
tion, the mounting 72 is conveniently constructed to pro 
vide a firm engagement and gripping action with respect 
to the exposed faces of hub 52 and to the interior of 
collar 54, thereby preventing any undesirable displace 
ment of cell-collecting element 70 during use. 

Referring now to FIG.9, it will be observed that the 
free ends of bristles. 76, which extend laterally from their 
mounting 78, whether of the inflatable or non-inflatable 
type, may be beveled to more effectively assure the col 
lection of a sufficient number of cell samples. Naturally, 
other such techniques may be employed in an effort to 
increase the cell-collecting potential of a cell-collecting 
element contemplated by the present invention. Accord 
ingly, a normal, positive or negative bristle end may be 
employed with respect to the contemplated direction of 
cutting or scarifying action, as will be understood by 
those familiar with the art of bristles. 

Thus, the foregoing brush-type cell-collecting elements 
may be effectively employed for collecting samples of 
cells of the tissues that they scrape or scarify, not only at 
an initial location where the brush is brought into en 
gagement therewith but those cell samples from tissues 
that they traverse as a result of the rotation of handle 48. 
In this manner, a physician will be assured that a general 
evaluation of cells is being achieved rather than merely 
a limited zone sampling. 

Subsequent to the introduction of the sheath 12 and its 
enclosed mechanism and collection of the desired cell 
samples, the actuator tube 32 will then be retracted with 
respect to this sheath 12, obviously after the deflation of 
cell-collecting element 62, if of the inflatable type. This 
deflation can naturally be accomplished by decreasing the 
pressure within the mounting 64 by exposing the bore of 
sleeve 38 to the ambient air. This retraction of actuator 
tube 32 will cause the cell-collecting element of the man 
drel assembly 51 to be withdrawn within the sheath 12. 
At this time, either the entire instrument may be with 
drawn from the body passage or simply the cell-collecting 
element, by uncoupling the collar 31 with respect to the 
T 16. The latter procedures enables the physician to 
employ a fresh and unused cell-collecting element to ob 
tain further cell samples of the selected tissue area. 

Obviously, the mandrel 56 need not be of similar con 
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struction to that illustrated in the aforementioned applica 
tion, but may be of the type that is slightly flexible without 
possessing a predetermined "set" which will dispose it 
obliquely or at an angle when it is projected from its 
associated end of sheath i2. 

Thus, among others, the several objects of the inven 
tion as specifically aforenoted are most effectively 
achieved. Obviously, numerous changes in construction 
and rearrangement of parts may be resorted to without 
departing from the spirit of the invention as defined by 
the appended claims. 

I claim: 
1. A diagnostic instrument of the character described, 

including in combination an elongated flexible tubular 
member having a longitudinally extending bore there 
through and adapted to be introduced into a body passage, 
an actuating assembly adjacent one end of said member, 
a cell-collecting assembly having scarifying means for 
removing cells from tissue membranes of said body pass 
age and being adjacent the opposite end of said member, 
first means within the tubular member for coupling said 
actuating assembly and said cell-collecting assembly, said 
first means being longitudinally slidable in and rotatably 
mounted with respect to said tubular member, said ac 
tuating assembly including second means cooperable with 
a resulting pressure differential source for selectively 
facilitating the dilation and aspiration of the body passage, 
the bore of said member extending to a location adjacent 
said opposite end adapted to communicate with the body 
passage, said second means having a bore communicating 
with the bore of said member, said actuating assembly in 
cluding means coupled with said first means for rotating 
said cell-collecting assembly relative to said member, said 
actuating assembly further including means for shifting 
said first means relative to said member to retract said : 
cell-collecting assembly within and projecting it beyond 
said member, said cell-collecting assembly comprising a 
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longitudinally extending mandrel, said scarifying means 
surrounding said mandrel, said scarifying means including 
a disposable expansible hollow cylindrical member open 
at one end and closed at the other end, and said cell 
collecting assembly further including an expansible core 
member disposed over portions of said mandrel and being 
within said cylindrical member, said cylindrical member 
being removably mounted on said core member, said first 
means having an air passage communicating with said 
core member and means for coupling the air passage to 
a source of air pressure to thereby connect said core mem 
ber with a source of air pressure to expand said cylindrical 
member. 

2. The invention in accordance with claim 1 wherein 
said scarifying means includes bristles extending radially 
from said cylindrical member, said bristles being formed 
in spaced groups on said cylindrical member, and at least 
cne bristle of at least one group having its free end 
beveled. 

3. The invention in accordance with claim 2 wherein 
the free ends of all of the bristles of each one of said 
groups being beveled and defining a plane disposed at 
an angle with respect to the radially extending longitudinal 
axes of the bristles having their ends beveled. 
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