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CELL COLLECTOR 

Norman Molomut, Flushing, and Paul Scheman, Freeport, 
N.Y., assignors to Waldemar Medical Research Foun 
dation, Inc., Port Washington, N.Y., a corporation of 
New York 

Filed Nov. 6, 1962, Ser. No. 235,693 
4 Claims. (Cl. 128—2) 

This invention relates to a device for, and the method 
of, obtaining samples of cells from the bodies of animate 
beings, such as human beings, for clinical observation 
and testing to determine the existence of disease, partic 
ularly cancer. 
The method and means of determining whether cells 

taken from tissue are normal cells, or cancerous, are well 
known in the art. Usually, tissue is taken and embedded 
in wax and sectioned. It is then stained and treated to 
remove water in the wax so that it can be observed under 
a microscope for determination by the clinician. 

This prior art method has several distinct disadvan 
tages. First, it requires cutting the patient to remove the 
tissue to be examined. Second, it is a time consuming 
procedure, and the results are not immediate. Third, 
there is a natural reluctance of the patient to be exam 
ined for cancer, especially when it requires surgery to 
obtain the tissue samples. Fourth, to justify taking a 
biopsy, a well advanced lesion must be present. This 
often leads to non-examination of small early cancerous 
lesions, and results in delayed diagnosis. 

It is, therefore, an object of this invention to provide 
a device and new methods for routine screening of can 
cer and other diseased states in which tissue changes 
occur. 

It is a further object of this invention to provide such 
device and methods which will eliminate the necessity of 
cutting tissue from the patient. 

It is another object of this invention to provide a 
method for obtaining cell samples by the use of which a 
high percentage of the cells obtained will be arranged on 
the same plane with the nucleus in the center to facilitate 
examination and determination of the character of the 
cells. 
, It is a further object of this invention to provide a 
hand held device, lacking in bulk, which can be used in 
con?ned places on the patient with great accuracy, which 
may be used to survey an area on the patient, and which 
may be used at the time of making other routine exam 
inations of the patient to accomplish the testing without 
being frustrated by the usual reluctance of the patient 
against being cut to obtain the sample. 

It is also an object of this invention to provide a 
method of cancer detection and treatment which will 
comprise the earliest detection of cancerous cells, inspec 
tion for recurrence without waiting to operate or cut the 
patient, and continual re-examination without subjecting 
the patient to surgical trauma. 
Another object of this invention is to provide a method 

and means to obtain cell samples from devices which 
may ordinarily be used by human beings such as dental 
plates, pessaries and the like, and also to obtain such 
samples from other accessible areas of the body such as 
the throat, stomach, rectum or any cavity in the body, 
or from a draining ?stula, without the necessity of re 
sorting to surgery. 

It is a further object of this invention to combine our 
cell collector with other examining instruments such as 
laryngoscope, cystoscope, bronchoscope, gastroscope and 
gynecological specula for obtaining samples from the 
body cavities accessible to these instruments during reg 
ular examination. 
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2 
We achieve the objects and advantages of this inven 

tion with the methods set forth hereinbelow, and also 
with the device as set forth in the accompanying drawings 
in which: . 

FIG. 1 is a medial cross sectional view of the device 
in disassembled extended position; 

FIG. 2 is a plan view of a ?lter as used in the device; 
FIG. 3 is a plan view of a washer as used in the device; 
FIG. 4 is a perspective view of a glass slide being 

engaged by a ?lter in solid line, the dotted lines being 
included to show how the ?lter is wiped across the slide 
to scrape cell specimens from the ?lter onto the slide for 
inspection; 

FIG. 5 is a plan view of another form of ?lter made 
of a foamed material; 
FIG. 6 is a sectional view of FIG. 5 shown along the 

lines 6—6 in FIG. 5; 
FIG. 7 is a ?exible plastic tube broken off in the middle 

to show indeterminate length; 
FIG. 8 is a part diagram part ?ow chart; and 
FIG. 9 is a perspective of a detail of the end of nose 

portion of the device. 
Similar numerals refer to similar parts throughout the 

several views. 
The device 10 of the invention, preferably made of 

stainless steel or any other suitable material, is a collec 
tor nozzle for a suction device, not shown. The type 
of suction device used is well known in the art, and will 
usually be found in any fairly well equipped dental of?ce 
and in many physicians’ o?ices. There is the usual 
machinery necessary to create suction similar in principle 
.to the ordinary vacuum cleaner, and there may be one 
or more tubular ?exible or resilient hoses 11 connected 
to the suction machinery. 
The collector nozzle 10 comprises a nose portion 12 

and a rear portion 13. The nose portion 12 and the 
rear portion 13 are adapted to be removably ?tted to each 
other by means of male 14 and female 15 threaded areas. 
Thus, the rear portion 13 can be screwed into the nose 
portion 12. The nose portion 12 has an internal passage 
way 16 which ?airs out into a venturi chamber 17 as 
shown in FIG. 1 of the drawings. 
We provide a metallic ?lter 20 made of a mesh of the 

size of 10 mu. This particular size has been selected for 
the type of cells which would ordinarily be found in can 
cer in the month. However, the size of the mesh can 
be varied for different types of cells such as blood cells, 
as well as groups of small in?ammatory cells in lesions 
ranging in ‘size from 2 to 10 mu., thus requiring mesh 
as small as 2 mu. up to 10 mu. It is possible to have even 
sizes as small as 2 mu. up to 10 mu. It is possible to have 
even smaller or larger sizes for special purposes. 
The ?lter 20 is placed within the chamber 21 formed 

in the inner end of the nose portion 12, and over the ?lter 
20 is placed a washer such as the Te?on washer 22. Then 
the rear portion 13 is screwed into the nose portion 12 by 
means of threads 14 and 15 until inner end 24 of rear por 
tion 13 ?ts tight against washer 22 to hold ?lter 20 in 
position with its center portion in faced contacting rela 
tionship with the end of venturi chamber 17. 
Rear portion 13 also has a passageway 25. Thus, when 

the device is assembled as aforesaid, there will be a con— 
tinuous central passageway between nozzle entrance 26 
and nozzle exit 27 comprising passageway 16, venturi 
chamber 17, ?lter 20, and passageway 25. There is an 
attachment facility 28 located at or near nozzle exit 27 
which is adapted to ?t into hose 11 to effect connection 
between passageway 25, nozzle exit 27 and the inside 
passageway 30 of hose 11. Thus, when suction is applied 
to hose 11, it will draw through passageway 30 and 
through the entire apparatus as above described so that 



3,224,434 
3 

any matter at or near nozzle entrance 26 which will be 
su?iciently small to enter passageway 16 will be drawn 
into the device and pulled against the face 31 of ?lter 
20. Air, liquid and some of the material may pass 
through ?lter 20, but the cells desired to be inspected will 
remain on the face 31 of the ?lter 20. 

While we have described element 28 as an attachment 
facility, it is intended to represent any type of standard 
coupling arrangement which may be used in conjunction 
with the usual types of suction devices well known in the 
art in order to attach nozzles or other tools to the devices. 

The outer end of nose portion 12 in the vicinity of 
nozzle entrance 26 is abraided or roughened, as indicated 
by the dotted area at reference numeral 26a in FIG. 9 of 
the drawings, so that it will be made blunt. This is for 
the purpose of enabling the operator to scrape specimens 
from tissue on a living person or animal. This not only 
facilitates obtaining the specimens of cells, but also tends 
to prevent injury to the patient by insuring that the nozzle 
entrance will not have a sharp cutting edge. 

It is now apparent that the methods as well as the device 
used operates on the principle of a vacuum cleaner and, 
therefore, eliminates the necessity of surgery in order to 
obtain cell specimens from the patient. The nozzle 
entrance 26 may be applied to any accessible portion of 
the body of the patient and to any cavity of the body of 
the patient. If it is desired to obtain specimens from 
the throat, stomach, rectum or any other similar cavity, 
this may be done by means of applying a ?exible plastic 
tube, such as tube 35, to nozzle entrance 26 by ?ttting end 
36 of nozzle entrance 26 and using end 37 as the auxiliary 
nozzle entrance. This plastic tube may then be inserted 
into the patient’s body cavity in any manner now known 
to the medical arts to obtain a specimen. The plastic 
tube is shown herein by way of example, and any other 
type of tube or device which is ?exible or resilient or de 
formable may be used for this purpose, and it may be con 
nected to the collector nozzle in any manner known to the 
art. 
We have found that the methods and device described 

herein are particularly useful for the detection of cancer 
in the mouth of a patient, and specimens may not only 
be taken from the patient’s mouth, but also from dental 
plates or other prosthetic devices by running the nozzle 
entrance 26 over and in contact with the mouth, dental 
plates or other devices to collect cells by suction means. 
In this manner, mouth cells and even some tissue can be 
pulled off without damaging the remaining tissue, and 
Without worrying or annoying the patient, as a routine 
procedure during a dental examination. Thus, clinical 
inspection of these cell samples may possibly reveal cancer 
‘even before the patient has symptoms. This, of course, 
is highly desirable since early detection is the most im 
portant factor in cancer cure today. 

In addition, the device used is so constituted that the 
cells which are pulled off are collected on the ?lter, or 
collecting means 20, without damaging the cells. This is 
partly due to the fact that the collection method involves 
vacuum suction rather than mechanical scraping or cut 
ting, and mainly due to the effect of the venturi chamber 
17, The venturi con?guration of chamber 17 results in 
the cells being deposited on the ?lter, or collecting means 
.20, at a greatly reduced pressure then the pressure used 
to pick up the cells at nozzle entrance 26. Thus, chances 
of injuring the cells are greatly reduced. 
Another advantage of the suction collection system 

and apparatus described herein is that When a friable 
lesion may break off from the patient, cells may be 
collected therefrom thousands at a time and sectioned 
and selected and analyzed. These cells would otherwise 
be lost to the clinician. 

In addition, cells may be collected from a draining 
?stula or any cavity where ?uids can be sucked into the 
regular nose portion 16 or the flexible tube 35 which may 
'bevmade of polyethelene or any other suitable material. 
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4 
One of the main advantages of the methods and device 

described herein is that by means of the suction, it will 
pull and collect cells from the patient which have not 
already fallen off, and will be more representative of the 
actual condition of the patient. ‘We also ?nd that with 
the use of this device and method, the cells collected will 
be ?at on the ?lter, or collecting means 20. The advan 
tage of this is that inspection of the cells in a single plane, 
with nucleus in the center, will lead to quicker and more 
certain recognition of the character of the cells involved. 
In an alternate form of the invention, we may provide 

?lters, or collecting means, made of sponge or gelatin 
?bran or gel foam and/ or cellulose meshes. Such a ?lter 
is represented by reference numeral 40 in FIGS. 5 and 
6 of the drawings. When using a metallic ?lter, such as 
mesh ?lter or collecting means 20, the ‘face 31 of the 
?lter 20 is scraped onto a glass slide 41 as shown in FIG. 
4 of the drawings so that the cells will be placed on an 
inspection means such as a microscope or other slide 41. 
This is usually best accomplished by scraping the collect 
ing means 20 against edge 42 of the slide, and then spread 
ing the specimen in a thin ?lm on the ?at surface of the 
slide as is known in the medical arts for preparing blood 
smears, and then permitting it to air dry, and then stain 
ing the specimen so that it can be inspected under a micro 
scope or by any other means to determine the character 
of the cells. No ?xation by chemical or other means is 
required to preserve the specimen. Thus, this is an addi 
tional advantage over present methods, all of which re 
quire chemical ?xation. This is so because we provide 
a specimen in a thin ?lm of cells, readily air dryed and 
which remain intact in the dried state and still retain 
typical characteristics for recognition. We eliminate all 
need ‘for the expense and technical problems of chemical 
?xation, and shipping slides immersed in chemical con 
tainers to the laboratory for examination. The specimen 
so obtained by our cell collector may be shipped dry with 
out preservative. 
When using a cellulose or gelatinous ,?lter, the ?lter 

would be placed face down on a glass slide, and the mate 
rial of the ?lter would be dissolved with ethyl acetate or 
some similar substance leaving the specimens in center of 
the slide smeared asa ?lm as described above. These 
would then be stained for inspection. 
By using our methods and device, we could even have 

an immediate inspection of the specimen material with 
out staining by inspecting the material under a phase con 
trast microscope. This is a tremendous advantage since 
the pathologist can determine Whether cells are ‘benign 
or malignant almost immediately during major surgery. 

Perhaps the greatest advantage of our system is that 
We may survey an area. For example, where there is a 
white patch on the patient, it may be that cancerous 
cells are irregularly located on or within the patch. A 
surgical sample taken from the patch is limited to the 
area cut out which might not contain cancerous cells, 
although close to them, and thus the test would prove 
negative, and consequently false. With our method and 
device, We could suck cells from a large area of the surface 
of the patch, concentrating them together on the small 
?lter area, thereby subjecting a vastly greater tissue 
sample to examination without cutting the patient, and 
pick up cancerous cells which would otherwise be missed. 

Another signi?cant advantage of the device We de~ 
scribe for collecting cells is that blood, pus, pigments, food 
fragments and other foreign material and debris can be 
removed from the sample by washing by means of draw 
ing water through the nozzle entrance 26 without dis 
turbing the cells collected on the face of the ?lter or col 
lecting means 20 or 40 as the case may be. In addition, 
cells can be ?xed, if desired, while on the face of the ?lter 
or collecting means by drawing alcohol, formalin, Buin’s 
solution and/or vital dyes through the system. As de 
scribed above, however, ?xation is not necessary with our 
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invention but may be employed for special types of strain 
mg. 
A method of collecting cytological specimens is illus 

trated in the ?ow diagram shown in FIG. 8 of the draw 
ings. In this illustration of the method, oral cytological 
specimens are collected from the mouth of the patient. 
The patient is seated in a suitable examination chair 

such as a dental, E.N.T. or surgical examination chair, 
in a strong light which will illuminate all of the surfaces 
of the mouth. The patient is asked to rinse his mouth 
with tap water in order to wash out gross food particles, 
as illustrated by the box marked A. 
The oral tissues are retracted and the area to be exam 

ined brought into view. The cell collector, having been 
previously attached to adequate suction means, is held in 
the hand like a pen and the needle end is vigorously 
scraped over the surface of the suspected area of the 
mouth. After several passes, the needle is dipped into 
water so that the cells adherent to the sides of the needle 
are washed onto the screen contained in the vacuum 
chamber. The lesion is thus repeatedly and vigorously 
scraped and intermittent water washing is done. This is 
Step B. 

After the entire lesion has been surveyed in this man 
ner, the patient may be discharged. The operator then 
detaches the suction and opens the vacuum chamber. By 
means of a small forceps, the screen may be removed and 
scraped and smeared over the surface of a chemically 
cleaned lglass microscope slide. This is Step C. 
The specimen is then allowed to air dry (Step D) and 

is placed into a cardboard mailer (Step E) and sent to 
the laboratory accompanied by the clinical description 
of the lesion and the patient’s history (Step F). At the 
laboratory the slide is stained and examined by the path 
ologist in the usual accepted manner (Step G). Their 
diagnosis is made (Step H), advice is given to patient and/ 
or treatment is given, if required. (Step I.) 
We have, therefore, described herein a method for 

collecting cells for inspection which comprises the steps 
of providing a nozzle containing a ?lter or collecting 
means, sucking material from a patient into the nozzle 
and through the ?lter, then removing the specimens ob 
tained on the face of the ?lter or cell collector to a glass 
slide, treating the material on the glass slide for inspec 
tion, and inspecting the material to determine the char 
acter of the cells collected. The inspection step may 
usually be accomplished by means of a microscope or 
other instrument to enable the viewer to see the character 
of the cells collected. 
The method set forth hereinabove may, of course, be 

varied to suit the situation as well as the type of examina 
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tion to be made. The important step in the method is 
the step of removing the material to be analyzed by means 
of the vacuum or suction principle rather than by surgery 
or other means. 
While we have described our invention in this preferred 

form, there may be other forms in which it may be prac 
ticed and other devices for accomplishing same, and we, 
therefore, desire to be protected for all forms coming 
within the claims hereinbelow. 
Wherefore we claim: 
1. A clinical cell collector, comprising a nozzle having 

a nose portion and a rear portion, said nose portion and 
said rear portion being detachably connectible to each 
other, a longitudinal passageway in said nose portion and 
a longitudinal passageway in said rear portion, said pas 
sageways providing a through passageway when the two 
portions are connected, the passageway at the end of the 
nose portion adjacent the rear portion being enlarged to 
form an annular chamber, and a cell-collecting ?lter 
seated in said chamber so as to be athwart the longitudinal 
passageway, whereby when suction is applied to the far 
end of the rear portion the ?lter will be in the path of cells 
that are aspirated by the nose portion, the end of the nose 
portion remote from the rear portion being roughened 
so as to serve as a scraper of cells. 

2. The clinical cell collector as de?ned in claim 1 in 
which the said cell collecting ?lter is made of a metal 
mesh material. 

3. The clinical cell collector as de?ned in claim 1 in 
which the said cell collecting ?lter is made of a cellulose 
material. 

4. The clinical cell collector as de?ned in claim 1 in 
which the said cell collecting ?lter is made of a gelatinous 
material. 
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