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15 Claims. (Cl. 128-2) 

This invention relates to apparatus of the type em 
ployed to -obtain a specimen of body tissue, known as a 
biopsy, from the lining of the human gastrointestinal tract, 
and more particularly to an improved biopsy capsule. 
The invention comprehends an instrument adapted to 

greatly facilitate investigation of the human gastroin 
testinal tract for medical purposes. 

Investigation of the gastrointestinal tract has been 
stimulated in recent years by the availability of various 
instruments which make it possible to obtain `a speci 
men of living body tissue from the lining of the gastro 
intestinal tract without the necessity of performing con 
ventional surgery from the exterior of the body. 

Unfortunately the equipment which has been developed 
to date for this type of work has been so intricate and 
complex, in both construction and opera-tion, that its 
use has of necessity been limited largely to the realm 
of the gastroenterologist or highly specialized research 
teams. ' 

Apparatus of this type currently in use includes a 
capsule or cutting and receiving device which is at 
tached to the lower end of a multi-lumen tube and one 
-or more syringes or other hydraulic instruments which 
are connected to the upper end of the tube. 

After the capsule has been swallowed by the pa-tient 
and has worked its way to that portion of the gastro 
intestinal tract where the biopsy is «to be taken, the 
hydraulic instruments are manipulated to cause the cut 
ting element of the capsule to sever a porti-on of the 
lining from the gastrointestinal tract. This severed speci 
lmen is retained within the capsule which is withdrawn 
from the body. 
A great disadvantage of the equipment presently avail 

«able for this type of work is that the capsule must be 
removed from the body of the patient in order to deter 
mine absolutely whether a biopsy was successfully per 
formed. 

Inasmuch as it requires .several hours to introduce a 
capsule into the intestinal tract of a patient, it is most 
desirable, if not essential, for the operator to know 
that a successful biopsy has been performed before the 
capsule is removed, so that the process will not have 
to «be repeated. 

In order for the biopsy to be successful, the specimen 
taken must be retrieved without being damaged or muti 
lated, so that it will be of value for histological study. 
Also, it is highly desirable to take more than one biopsy 
at different locations in the gastrointestinal tract with one 
insertion of the biopsy equipment. 

`It is therefore a primary object of this invention to pro 
vide an improved biopsy capsule arrangement of simple 
design, construction, and operation which will make it 
possible for any physician to take a successful biopsy 
as a “routine” matter. 

A further object of the invention is the provision of a 
biopsy capsule arrangement which is acceptable to the 
patient on whom the biopsy is to be performed. 

Another object of the invention is to provide a biopsy 
capsule which will permit the taking and retrieving of one 
or more biopsys from the gastrointestinal tract of a per 
son without requiring removal of the capsule and at 
tached tube. 
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Still another object of the invention is the provision of 
a biopsy capsule especially adapted to insure the preser 
vation of architecture and detail of the specimens taken 
for histological study. 
A more speciñc »object of the invention is the provision 

of a biopsy apparatus including a capsule having a hollow 
cylindrical shell member with a port having a cutting 
edge, a telescoping hollow cylindrical blade member with 
a cooperating cutting edge; linternal spring means oper 
able to urge the members away from each .other to main 
tain the capsule in an open .position until it is in posi 
»tion for a biopsy; and hydraulic -means operable to draw 
a portion of the lining of the .gastrointestinal tract 
through the port into the capsule shell to overcome the 
resistance of the spring means to close the capsule and 
sever the tissue which -has been drawn into the capsule, 
and to retrieve the tissue through a tube without remov 
ing the capsule. 

These and other objects of the invention will be ap 
parent from an examination of the following description 
and drawings, wherein: 
FIGURE 1 is a perspective View of a biopsy capsule 

embodying features of the invention, shown attached to 
the equipment with which it is normally used; 
FIGURE 2 is an enlarged front elevation of the cap 

sule illustrated in FIGURE 1; 
FIGURES 3 and 4 are transverse sections taken on 

lines 3_3 and 44, respectively of FIGURE 2; 
FIGURE 5 is a side elevation of the blade of the 

capsule illustrated in FIGURE 2; 
FIGURE 6 is a top plan of the structure illustrated in 

FIGURE 5; 
FIGURE 7 is a longitudinal section take on line 7-7 

of FIGURE 2, with the blade of the capsule shown in 
the lowered or open position; 
FIGURE 8 is a view similar to FIGURE 7, but with 

,the blade of the capsule shown in the raised or closed 
position; and 
FIGURES 9, l0, 1l, and 12 are side elevations of the 

capsule of FIGURE 1, with portions of the structure 
broken away, illustrating various positions of the capsule 
elements as it is used to take a biopsy. 

It will be understood that, for purposes of clarity, 
certain elements have been intentionally omitted from 
certain views where they are illustrated to better advan 
tage »in other views. 

Referring now to the drawings for a better understand 
ing of the invention, it will be seen Ithat a biopsy cap 
sule, indicated generally at C, is shown in FIGURE 1 
attached to the Vlower end of a double-lumen, plastic tube 
the upper end of which is attached to a syringe,indicated 
gene-rally at S and a bottle, indicated generally at B, 
in a manner described in detail later in the specification. 
The capsule, as best seen in FIGURE 2,` includes a 

hollow, cylindrical shell 10 `which is open at both its 
upper and lower ends. 

It will be understood that, although the capsule may 
assume various positions while in use, for the sake of 
clarity and understanding the capsule will be described 
throughout the speciñcation as being vertically disposed, 
as it is shown in FIGURES 1_8 of the drawings. 
At its upper end shell 10 presents a threaded shoulder 

portion 12 adapted for connection to a cap 30 in a manner 
hereinafter described. 
At its lower end shell 10 presents an integrally formed 

boss or cam lug 14 which projects a slight distance into 
the interior cavity or bore 16 of the shell for cooperation 
with a complementary cam track of a blade 50, in a 
manner hereinafter described. » 

If desired the outer surface of shell 10 may be provided 
with a knurled or otherwise roughened surface, as at 18, 
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the purpose of which is to improve traction and thereby 
facilitate movement of the capsule through the gas 
trointestinal tract. 
As best seen in FIGURE 2, there is provided in the side 

of the shell downwardly adjacent shoulder portion 12, a 
somewhat triangularly or tear drop shaped opening or port 
20, through which the specimen passes as the biopsy is 
taken, as shown in FIGURE l0, in a manner hereinafter 
described. 
As best seen in FIGURES 2 and 7, the lower edge 22 of 

port 20 is preferably V-shaped and is tapered to present an 
inwardly inclined surface to facilitate entry of the body 
tissue into the port. The upper edge 24 of the port is the 
tissue cutting edge of the shell which is adapted to co 
operate with a related cutting edge of the blade in a 
scissor-like action, as hereinafter described. 

Shell cutting edge 24 is generally straight and flat and 
is inclined at an angle relative to the longitudinal axis of 
the shell. 

Still referring to FIGURE 7, it will be seen that the 
threaded shoulder portion 12 of the cap is detachably se 
cured within a telescoping skirt portion 32 of a cap 30, 
to close the upper end of the shell. 
Cap 30 includes a downwardly and outwardly ñaring 

funnel shaped top wall or dome portion 34 which is formed 
integrally with skirt portion 32. It will be noted that the 
outer diameter of the cap skirt Iportion is the same as that 
of the main portion 0f the shell, so that when the cap 
and shell are threaded together they present an uninter 
rupted cylindrical outer surface. 
At its upper end the dome portion of the cap presents 

a hollow neck or nozzle 36, having a throat or bore 38 ex 
tending therethrough in communication with the interior 
of the shell. The neck projects above the remainder of 
the dome portion of the cap and is adapted to be tele 
scopically received within the first or larger of the lumens 
of tube T, as hereinafter described. The engagement be 
tween the cap neck and the tube is a friction ñt wherein 
the tube, which has the same inner diameter as the bore of 
the neck, is forced over the end of the neck. In order to 
prevent the accidental disengagement of the cap neck 
from the tube the former may be provided with one or 
more external, annular beads or ridges 40. 
Dome portion 34 of the cap is also provided with a 

relatively small opening or passageway 42 disposed on the 
side of the neck opposite from the side in which the shell 
port is located. Opening 42 is disposed to afford com 
munication between the second or smaller lumen of tube T 
and the interior of the shell. Opening 42 also has an addi 
tional function which is to receive and position the upper 
end of a spring in a manner hereinafter described in the 
specification. 
As best seen in FIGURE 2, the capsule includes a gen 

erally cylindrical, hollowpblade 50 open at the upper end 
and closed at the lower end by a smooth spherical bottom 
wall 52. 
The side wall 54 of the cap has an outer diameter only 

slightly less than the inside diameter of the shell, so that 
when the blade is telescoped within the shell the former is 
afforded limited rotative and axial movement relative to 
the latter. ` 

Side wall 54 of the blade is provided with a generally 
vertically disposed, spiral, outer groove or cam track 56, 
adapted to receive and cooperate with cam lug 14 to effect 
relative rotative movement between the blade and shell 
as the former moves axially up into the latter. 
Cam track 56 is open at its lower end to permit the cam 

lug to enter the cam track as Athe lower end of the blade is 
inserted into the shell through the upper end of the latter, 
and the cam track is closed at its upper end to retain the 
cam lug of the shell within the cam track and thereby 
prevent the blade from passing completely out of the lower 
end ofthe shell.  
As best seen in FIGURE 5, approximately two thirds of 

the upper end of the blade, on the side remote from the 
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4. 
cam track, is recessed and presents a ñat cutting edge 58 
which is preferably inclined at an angle of approximately 
l5 degrees relative to the longitudinal axis of the blade. 
The cutting edge 58 of the blade is arranged and disposed 
to cooperate with shell cutting edge 24 to create a scissor 
like cutting movement as the blade ascends into the shell 
from the position shown in FIGURE 7 to the position 
shown in FIGURE 8. 

Except when pressure is applied to close the capsule, as 
hereinafter described, the capsule is maintained in the 
open position, as seen in FIGURE 7, iby rniean's of a spiral 
wound band spring 60 which is positioned within the 
capsule with its larger, lower end or base 62 seated against 
the inside surface of the bottom wall of the blade and 
with its smaller, upper end or tip seated within opening 42 
of the cap dome. As best seen in FIGURE 7, opening 42 
is on the opposite side of the capsule from port 20, so that 
the upper end of the spring is inclined away from the port 
at all times. The purpose of this arrangement is to afford 
a maximum amount of clearance in the capsule adjacent 
the port, so that as a specimen of tissue enters the capsule 
through the port it can pass freely out of the capsule 
through the bore 38 of the cap neck in a manner herein 
after described. . 

The capsule is connected to the syringe S and bottle B 
by means of the double lumen tube T which may be 
formed of any one of several relatively inexpensive plas 
tic materials which are semi-radiopaque and which are 
soft, smooth, and flexible enough to be readily acceptable 
to the patient. 
As best seen in FIGURE 3, the tube includes a pair of 

lumens or passageways 70 and 72 which are separated by 
a common wall 74. 
The lower end of the tube is connected to the capsule, 

with the neck of the cap being forced up linto the larger 
lumen 70 and the »smaller lumen 72 disposed to cover the 
smaller opening 42 in the cap dome as shown in FIG 
URES 7 and 8. To facilitate the ñtting of the tube’s lower 
end to the `capsule a small portion may be cut off the 
lower extremity of the larger lumen. This will accom 
modate a snug ñt between the tube and capsule cap. 
The upper end of the tube may be connected to a 

standard Ihydraulic: syringe S by means of a conven 
tional LUER-LOK fitting 76 the free end of which is 
forced into the upper end of a larger lumen 70. 
The smaller lumen 72 may be connected either to a 

second syringe (not shown) or to the bottle B (as 
shown) by means of a standard 18 gauge needle 80 
which may be inserted through the outer wall of the 
turbe into the smaller lumen 72. Needle 80 is connect 
ed to a conventional off-on valve or stop cork 82 which 
is in turn connected to an inverted bottle B of saline 
solution in a conventional manner such as that employed 
for intra-venous transfusions. Although, the upper ex 
rremity of smaller lumen 72 is open, as seen in FIGURE 
1, this does not matter, because the insertion of the 
needle 80 into the tube effectively closes off that portion 
of the lumen above the needle. 
Inasmuch as the tubing is relatively inexpensive, a 

new sterile section of tubing can be cut from a roll of 
stock each time the biopsy capsule is used. 
Now to describe the actual operation of the capsule 

and related equipment, it will be understood that the 
capsule is swallowed by the patient in the same manner 
as a capsule of medicine. The capsule in the fully ex 
tended or open position may be only 17 millimeters in 
length with an outside diameter of 71/2 millimeters, 
which is not much greater, if at all, than several types 
of medicine capsules currently being used. 

After the capsule with the tube attached has been 
swallowed by the patient it eventually passes to the point 
in the gastrointestinal tract where the biopsy is to be 
taken. The exact location of the position of the capsule 
in the gastrointestinal tract may be readily determined 
by ñuoroscopy. 
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When the capsule is in the proper position for the 
biopsy, as illustrated in FIGURES 940, with poirt 20 
of the capsule shell disposed against the lining of the 
gastrointestinal tract, indicated generally at L, the pro 
cedure for taking of the specimen may be commenced. 
The bottle is filled with saline solution and the syringe, 

which preferably has a 50 cc. capacity, is filled with ap 
proximately 2O cc.-30 cc. of saline solution. Valve 82 
is closed at this time, 
The plunger of the syringe is depressed and the saline 

solution is forced from the syringe, through the larger 
lumen 70 of the tube, through the capsule, and out of the 
port 20 into the gastrointestinal tract in the area of the 
capsule to ñush away any material which might possibly 
obstruct the shell port. 

After the tiushing operation has been completed and 
the syringe is empty, with the plunger in the fully de 
pressed position, the plunger is then slowly withdrawn to 
aspirate any liquid or gas from the tract in the area 
next to the capsule and in the capsule itself up through 
the large lumen of the tube »and into the syringe. 
As soon as the tract and capsule have been cleared of 

liquid and gas the aspiration into the syringe ceases, 
and it is known that the mucosal surface or lining of 
the tract has been dr-awn up against the capsule to close 
off the port, as illustrated in FIGURE 9. At this time 
the capsule is still in the open position because the spring 
60 is operative to urge the shell and blade in opposite 
directions. 
The plunger of the syringe is then withdrawn rapidly, 

which creates a vacuum in the capsule and accomplishes 
two things. First, a small portion of the gastrointestinal 
tract mucosa or lining is drawn through port Ztl and into 
the interior of the capsule, as illustrated in FIGURE 10. 
Second, as the outside pressure increases, because of the 
vacuum in the capsule, sufficiently to overcome the force 
of the spring, the blade is urged into the shell with a 
rapid movement. As this :happens there is a scissor 
like cooperative action between blade cutting edge 58 and 
shell port cutting edge 24 which severs that portion of 
the mucosal tissue Y which has -been drawn into the 
capsule from the remainder of the mucosal tissue in the 
tract. 
At this time the capsule is in the completely closed 

position, as illustrated in FIGURE 11, with the biopsy 
specimen Y disposed within the capsule. 
At this time valve 82 is opened to permit saline solu 

tion to pass from the bottle down through the small lumen 
72 of the tube into the c-apsule. While valve 82 is open 
the operator continues to withdraw the plunger of the 
syringe. Thus, the saline solution is drawn into the cap 
sule through the small lumen of the tube and from the 
capsule back up through the large lumen of the tube and 
into the syringe. The negative pressure created by the 
syringe is greater than any pressure caused by opening 
valve 82, so that the capsule remains in the closed posi 
tion, and the biopsy specimen Y is carried with the saline 
solution up into the syringe where it can be Iretrieved for 
microscopic study. 
As soon as the biopsy specimen has been removed from 

the syringe, the syringe can be refilled with 20 ctx-30 cc. 
of saline solution, and the entire operation may be re 
peated to take `another 'biopsy with the capsule in the 
same location or in a different location in the gastroin~ 
testinal tract. 

In order to insure complete success of the hydraulic 
system employed with the capsule of the invention, it is 
essential that the inside diameters of the syringe fitting, 
the large lumen 80 of the tube, and the bore 3S of the 
capsule cap neck be equal and preferably in the range of 
from .070 inch to .130 inch. The most preferable di 
mension for the inside diameter has been found to be 
.100` inch. 

Thus, it will be understood that the novel capsule when 
used in connection with the other equipment in the man~ 
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ner previously described greatly facilitates the taking of 
multiple biopsys in simple but precise operation hereto 
fore impossible‘in the art. 
We claim: 
l. A biopsy capsule for taking a specimen of body 

tissue from the lining of a gastrointestinal tract, com 
prising: 

(a) a hollow, cylindrical shell, open at opposite ends, 
having, adjacent its upper end, a generally teardrop 
shaped cutting port extending therethrough; 

(b) said shell presenting at the upper edge of said port 
a generally flat cutting portion inclined wit-h respect 
to the longitudinal axis of the shell; 

(c) said shell having, adjacent its lower end, a cam 
lug'projecting into the interior of the shell; 

(d) a dome-shaped cap threadaîbly mounted within 
the upper end of said shell, including: 

(i) a central, hollow neck; 
(ii) a transverse wall liaring downwardly and 

outwardly from said neck and having an aper 
ture extending therethrough adjacent one side of 
said neck; 

(e) a hollow, cylindrical cutting blade7 open at its 
upper end `and closed at its lower end, having its 
upper end telescopically received within the lower 
end of said shell for relative axial and rotative 
movement therebetween; 

(f) said blade presenting in its outer surface an in 
clined cam groove, closed at its upper end, adapted 
to receive and cooperate with the cam lug of the 
shell to maintain the shell and blade in telescopic 
relation and to cause the 4blade to rotate as it moves 
axially relative to the shell; 

(g) said blade presenting an upper edge having a 
cutting portion, inclined with respect to the longi 
tudinal axis of the Iblade, adapted to cooperate with 
the cutting portion of the `shell port upper edge in ea 
scissor~like action to sever body tissue projecting 
through the port into the shell as the cutting edge 
portion of the 'blade passes over the port when the 
blade ascends into the shell the maximum distance 
permitted by Ithe engagement between the shell cam 
lug and the blade cam groove when the capsule is 
in closed position; 

(h) a spiral wound, compression spring disposed to 
extend through the shell with its upper and lower 
ends disposed in said cap aperture and against the 
closed end of the fblade, respectively, operable to 
urge the Lblade and shell in opposite directions to 
move the capsule to open position; 

(i) said cap aperture being located on the oppo 
site side of the capsule from said shell port, so 
that the upper portion of said spring will be 
deñected away from said shell port to afford a 
maximum amount of free space within the shell 
adjacent said port. 

2. A biopsy capsule for taking a specimen of body 
tissue from the lining of a gastrointestinal tract, com 
prismg: 

(a) a hollow, cylindrical shell, open at opposite ends, i 
having, adjacent its upper end, a .generally teardrop 
shaped cutting port extending therethrough; 

(b) said shell presenting at the upper edge of said 
port a generally fiat cutting portion inclined with 
respect to the longitudinal axis of the shell; 

(c) said `shell having, adjacent its lower end, a cam 
lug projecting into the interior of the shell; 

(d) »a dome-shaped cap threada-bly mounted within 
the upper end of said shell, including: 

(i) a central, hollow neck; 
(ii) a transverse wall ñaring downwardly and out 
wardly from said neck and lhaving an aperture 
extending therethrough adjacent one side of said 
neck; 
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(e) a hollow, cylindrical cutting blade, open at its upper 
end and closed at its lower end, having its upper end 
telescopically received within the lower end of said 
shell for relative axial and rotative movement there 
between; 

(f) said blade presenting in its outer surface an inclined 
cam groove, closed at its upper end, adapted to re 
ceive and cooperate with the cam lug of the shell to 
maintain the shell and Iblade in telescopic relation 
and to cause the blade to rotate as it moves axially 
relative to the shell; 

(g) said blade presenting an upper edge having a c-ut 
' ting portion, inclined with respect to the longitudinal 

axis of the blade, adapted to cooperate with the cut 
ting portion of the shell port upper edge in a scissor 
like action to .sever body tissue projecting through 
the port into the shell as the cutting edge portion 
of the blade passes over the port when the blade 
ascends into the shell the maximum distance per 
mitted by the engagement between the shell cam lug 
and the blade cam groove when the capsule is in 
closed position; 

(h) a spiral wound, compression spring disposed to 
extend through the shell with its upper and lower 
ends disposed in said cap aperture and against the 
closed end of the blade, respectively, operable to 
urge the blade and shell in opposite directions to 
move the capsule to open position. 

3. A biopsy capsule for taking a specimen of body 
tissue from the lining of a `gastrointestinal tract, com 
prising: 

(a) a hollow, cylindrical shell, open at opposite ends, 
having, adjacent its upper end, a generally teardrop 
shaped cutting port extending therethrough; 

(b) said shell presenting at the upper edge of said 
port a generally ñat cutting portion inclined with 
respect to the longitudinal axis of the shell; 

(c) said shell having, adjacent its lower end, a cam 
lug projecting into the interior of the shell; 

(d) a dome-shaped cap threadably mounted within the 
upper end of said shell, including: i 

(i) a central, hollow neck; 
(ii) a -transverse Wall ñaring downwardly and 
outwardly from said neck and having an aper 
ture extending therethrough adjacent one side 
of said neck; 

(e) a hollow, cylindrical cutting blade, open at its 
upper end and closed `at its lower end, having its 
upper end telescopically received within the lower 
end of said shell for relative axial and rotative move 
ment therebetween; 

(f) said blade presenting in its outer surface an in 
clined cam groove, closed `at its upper end, adapted 
to receive and cooperate with the cam lug of the shell 
to maintain the shell and blade in telescopic rela 
tion and to cause the blade to rotate as it moves 
axially relative to the shell; 

(g) said blade presenting an upper edge having a cut 
ting portion, inclined with respect to the longitudinal 
axis of the blade, adapted to cooperate with the cut 
ting portion of the shell port upper edge in a scissor 
like action to sever body tissue projecting through 
the port into the shell as t'he cutting edge portion of 
the blade passes over the port when the blade ascends 
into the shell the maximum distance permitted by the 
engagement between the shell cam lug and the blade 
cam groove when the capsule is in closed position; 

(h) a spiral wound, compression spring disposed to 
extend through the shell operable to urge the ‘blade 
and shell in opposite directions to move the capsule 
to open position. 

4. A biopsy capsule for taking a specimen of body tis 
sue from the lining of a gastrointestinal tract, comprising: 

(a) a hollow, cylindrical shell, open at opposite ends, 
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8 
having, adjacent its upper end, a generally teardrop 
shaped cutting port extending therethrough; 

(b) said shell lpresenting at the upper edge of said port 
a generally ñat cutting portion inclined with respect 
to the longitudinal axis of the shell; 

(c) a dome-shaped cap threadably mounted within the 
upper end of said shell, including: 

(i) a central, hollow neck; 
(ii) a transverse wall Haring downwardly and 
outwardly from said neck and having an aper 

-ture extending therethrough adjacent one side of 
said neck; ‘ 

(d) a hollow, cylindrical cutting blade, open at its 
upper end and closed at its lower end, having its 
upper end telescopically received within the lower 
end of said shell for relative axial movement there 
between; v 

(e) said blade presenting an upper edge having 1a cut 
ting portion, inclined with respect to the longitudinal 
axis of the blade, adapted to cooperate with the cut 
ting portion of the shell port upper edge in a scissor 
like action to sever body tissue projecting through 
the port into the shell as the cutting edge portion 
of the blade passes over the port when the blade 
ascends into the shell; 

(f) a spiral wound, compression spring disposed to 
extend through the shell operable to urge the blade 
and shell in opposite directions to move the capsule 
to open position. 

5. A biopsy capsule for taking a specimen of body tis 
sue from the lining of a gastrointestinal tract, comprising: 

,'(a) a hollow, cylindrical shell, open at opposite ends, 
having, adjacent its upper end, a generally teardrop 
shaped cutting port extending therethrough; 

(b) said shell presenting at the upper edge of said 
port a generally hat cutting portion inclined with 
respect to the longitudinal axis of the shell; 

(c) a dome-shaped cap threadably mounted within the 
upper end of said shell, including: 

I (i) a central, hollow neck; 
(ii) a transverse wall ñaring downwardly and out 
wardly from said neck and having an aperture 
extending therethrough adjacent one side of said 
neck; 

l`(d) a hollow, cylindrical cutting blade, open at its 
upper end and closed at its lower end, having its 
upper end telescopically received within the lower 
end of said shell for relative axial movement there 
between; 

(e) said blade presenting an upper edge having a cut 
ting portion, inclined with respect to the longitudinal 
axis of the blade, adapted to cooperate with the 
cutting portion of the shell port upper edge in a 
scissor-like action to sever body tissue projecting 
through the port into the shell as the cutting edge 
portion of the blade passes over the port when the 
blade ascends into the shell; 

(f) a spiral wound, compression spring disposed to ex 
tend through the shell with its upper and lower ends 
disposed in said cap aperture and against the closed 
end of the blade,'respectively, operable to urge the 
blade and shell in opposite directions to move the 
capsule to open position; 

(g) said cap aperture being located on the opposite 
side of the lcapsule from said shell port, so that 
the upper portion of said spring will be deflected 
away from said shell port to afford a maximum 
amount of free space within the shell adjacent said 
port. 

6. A biopsy capsule for taking a specimen of body tis 
sue from the lining of a gastrointestinal tract, comprising: 

(a) a hollow, cylindrical shell, open at opposite ends, 
having, adjacent its upper end, a cutting port ex 
tending therethrough; 
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`(b) said shell presenting at the upper edge of said port 
a cutting portion; 

(c) said shell having, adjacent its lower end, a cam 
lug projecting into the interior of the shell; 

(d) a dome-shaped cap threadably mounted within the 
upper end of said shell, including: 

(i) a central, hollow neck; 
(ii) a transverse wall flaring downwardly and out 
wardly from said neck and having an aperture 
extending therethrough adjacent one side of said 
neck; 

(e) a hollow, cylindrical cutting blade, open at its up 
per end and closed at its lower end, having its upper 
end telescopically received within the lower end of 
said -shell for relative axial and rotative movement 
therebetween; ' 

(f) said blade presenting in its outer surface an in 
clined cam groove, closed at its upper end, adapted 
to receive and cooperate with the cam lug of the 
shell to maintain the shell and blade in telescopic 
relation and to cause the blade to rotate as it moves 
axially relative to the shell; 

(g) said blade presenting an upper edge having a cut 
ting portion adaptedto cooperate with the cutting 
portion of the shell port upper edge to sever body 
tissue projecting through the port into the shell as 
the cutting edge portion of the blade passes over 
the port when the blade ascends into the shell the 
maximum distance permitted -by the engagement be 
tween the shell cam lug and the blade cam groove 
when the capsule is in closed position; 

(h) a spiral wound, compression spring disposed to ex 
tend through the shell with its upper and lower ends 
disposed in said cap aperture and against the closed 
end of the blade, respectively, operable to urge the 
blade and shell in opposite directions to move the 
capsule to open position; 

(i) said cap aperture being located on the opposite 
side of the capsule from said shell port, so that the 
upper portion of said spring will be deflected away 
from said shell port to afford a maximum amount 
of free space within the shell adjacent said port. 

7. A biopsy capsule for taking a specimen of body tis 
sue from the lining of a gastrointestinal tract, comprising: 

(a) a hollow, cylindrical shell, open at opposite ends, 
having, adjacent its upper end, a cutting port extend 
ing therethrough; 

(b) said shell presenting at the upper edge of said port 
a cutting portion; 

(c) a dome-shaped cap threadably mounted within the 
upper end of said shell, including: 

(i) a central, hollow neck; 
(ii) a transverse wall flaring downwardly and out 
wardly from said neck and having an aperture 
extending therethrough adjacent one side of 
said neck; 

(d) a hollow, cylindrical cutting blade, open at its up 
per end and closed at its lower end, having its upper 
end telescopically received within the lower end of 
said shell for relative axial movement therebetween; 

(e) said blade presenting an upper edge having a cut 
ting portion adapted to cooperate with the cutting 
portion of the shell port upper edge to sever body 
tissue projecting through the port into the shell as 
the cutting edge portion of the blade passes over the 
port when the blade ascends into the shell; 

(f) a spiral wound, compression spring disposed to ex 
tend through the shell with its upper and lower ends 
disposed in said cap aperture and against the closed 
end of the blade, respectively, operable to urge the 
blade and shell in opposite directions to move the 
capsule to open position; 

(g) said cap aperture being located on the opposite 
side of the capsule from said shell port, so that the 
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upper portion of said spring will be deflected away 
from said shell port to afford a maximum amount of 
free space within the shell adjacent said port. 

8. A biopsy capsule for taking a specimen of body tis 
sue from the lining of a gastrointestinal tract, compris 
ing: i 

(a) a hollow, cylindrical shell, open at opposite ends, 
having, adjacent its upper end, a cutting .port ex 
tending therethrough; 

(b) said shell presenting at the upper edge of said port 
a generally fiat cutting portion; 

(c) said shell having, adjacent its lower end, a cam lug 
projecting into the interior of the shell; 

(d) a dome-shaped cap threadably mounted within the 
upper end of said shell, including: 

(i) a central, hollow neck; 
(ii) a transverse wall flaring downwardly and out 
wardly from said neck and having an aperture 
extending therethrough adjacent one side of 
said neck; 

(e) a hollow, cylindrical cutting blade, open at its upper 
end and closed at its lower end, having its upper end 
telescopically received within the lower end of said 
shell for relative axial and rotative movement there 
between; 

(f) said blade presenting in its outer surface an `in 
clined cam groove, closed at its upper end, adapted 
to receive and cooperate with the cam lug of the shell 
to maintain the shell and blade in telescopic rela 
tion and to cause the blade to rotate as it moves 
axially relative to the shell; 

(g) said blade presenting an upper edge having a cut 
ting portion adapted to cooperate with the cutting 
portion of the shell port upper edge to sever body 
tissue projecting through the port into the shell as 
the cutting edge portion of the blade passes over 
the port when the blade ascends into the shell; 

(h) a spiral wound, compression spring disposed to 
extend through the shell operable to urge the blade 
and shell in opposite directions to move the capsule 
to open position. 

9. A biopsy capsule for taking a specimen of body 
tissue from the lining of a gastrointestinal tract, com 
prising: ‘ 

(a) a hollow, cylindrical shell, open at opposite ends, 
having, adjacent its upper end, a cutting port ex 
tending therethrough; 

(b) said shell presenting at the upper edge of said port 
a generally fiat cutting portion inclined with respect 
to the longitudinal axis of the shell; ` 

(c) said shell having, adjacent its lower end, a cam lug 
projecting into the interior of the shell; 

(d) a cap threadably connected to the upper end of 
said shell; 

(e) a hollow, cylindrical cutting blade, open at its 
upper end and closed at its lower end, having its 
upper end telescopically received within the lower 
end of said shell for relative axial and rotative move 
ment therebetween; 

(f) said blade presenting in its outer surface an in 
clined cam groove, closed at its upper end, adapted 
to receive and cooperate with the cam lug of the 
shell to maintain the shell and blade in telescopic 
relation and to cause the blade to rotate as it moves 
axially relative to the shell; 

(g) said blade presenting an upper edge having a cut 
ting portion, inclined with respect to the longitudinal 
axis of the blade, adapted to cooperate with the cut 
ting portion of the shell port upper edge in a scissor 
like action to sever body tissue projecting through 
the port into the shell as the cutting edge portion of 
the blade passes over the port when the blade ascends 
into the shell the maximum distance permitted by the 
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engagement between the shell cam lug and the blade 
cam groove when the capsule is in closed position; 

(h) a spiral wound, compression spring disposed to ex 
tend through the shell with its upper and lower ends 
disposed in said cap aperture and against the closed 
end of the blade, respectively, operable to urge the 
blade and shell in opposite directions to move the cap 
sule to open position. 

10. A biopsy capsule for taking a specimen of body 
tissue from the lining 0f a gastrointestinal tract, com 
prising: 

(a) a hollow, cylindrical shell, open at opposite ends, 
having, adjacent its upper end, a cutting port ex 
tending therethrough; 

(b) said shell presenting at the upper edge of said 
port a generally flat cutting portion inclined with 
respect to the longitudinal axis of the shell; 

(c) a cap threadably mounted on the upper end of 
said shell; 

(d) a hollow, cylindrical cutting blade, open at its 
upper end and closed at its lower end, having its 
upper end telescopically received within the lower 
end of said shell for relative axial movement there 
between; 

(e) said blade presenting an upper edge having a cut 
ting portion, inclined with respect to the longitudinal 
axis of the blade, adapted to cooperate with the cut 
ting portion of the shell port upper edge in a scissor 
like action to sever body tissue projecting through the 
port into the shell as the cutting edge portion of the 
blade passes over the port when the blade ascends 
into the shell; 

(f) a spring operable to urge the blade and shell in 
Opposite directions to move the capsule to open 
position. 

11. A biopsy capsule for taking a specimen of body 
tissue from the lining of a gastrointestinal tract, com 
prising: 

(a) a hollow, cylindrical shell, open at opposite ends, 
having, a cutting port extending therethrough; 

(b) said shell presenting at the upper edge of said 
port a cutting portion; 

(c) a cap threadably mounted on the upper end of 
said shell; 

(d) a hollow, cylindrical cutting blade, open at its 
upper end and closed atits lower end, having its 
upper end telescopically received within the lower 
end of said shell for relative axial movement there 
between; 

(e) said blade presenting an upper edge having a cut 
ting portion adapted to cooperate with the cutting 
portion of the shell port upper edge to sever body 

. tissue projecting through the port into the shell as 
the cutting edge portion of the blade passes over the 

_ port when the blade ascends into the shell; 
(f) a spring disposed to extend through the shell 

operable to urge the blade and shell in opposite di 
rections to move the capsule to open position. 

12. A biopsy capsule arrangement, comprising: 
(a) a pair of hollow, cylindrical members each having 
an open end and a closed end; 

(b) one `of said members having extending through a 
side thereof adjacent its closed end an opening pre 
senting a cutting edge; 

(c) the other of said members having its open end 
telescopically received within the open end of said 
one member for relative axial movement between the 
members and presenting on its open end a cutting 
edge disposed for cooperation with the cutting edge 
-of said one member as the members are urged to 
ward each other; 

' (d) retaining means for preventing the separation of 
the members as îlli‘ly are urged away from each 
other; 
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(e) spring means reacting between the closed ends of 
the members for urging them away from each other; 
and 

(f) hydraulic means in communication with the in 
terior of the capsule through the closed end of said 
one member for urging said members toward each 
other; 

(g) said retaining means including a projection on one 
member received with a spiral cam groove in the 
other member operable to cause relative rotative 
movement between the members as they move axially 
relative to each other. 

13. A biopsy capsule arrangement, comprising: 
(a) a pair of hollow, cylindrical members each having 
an open end and a closed end; 

(b) one of said members having extending through a 
side thereof adjacent its closed end an opening pre 
senting a cutting edge; 

(c) the other of said members having its open end 
telescopically received within the open end of said 
one member for relative axial movement between 
the members and presenting on its open end a cutting 
edge disposed for cooperation with the cutting edge 
of said one member as the members are urged to 
ward each other; 

(d) retaining means for preventing the separation of 
the members as they are urged away from each other; 

(e) spring means reacting between the closed ends of 
the members for urging them away from each other; 
and 

(f) hydraulic means in communication with the interior 
of the capsule through the closed end of said one 
member for urging said members toward each other; 

(g) said spring means including a compression spring 
having its end which engages the closed end of said 
one member inclined away from the opening in said 
one member. 

14. A biopsy capsule arrangement, comprising: 
(a) a pair of hollow, cylindrical members each having 

an open end and a closed end; 
(b) one of said members having extending through a 

side thereof adjacent its closed end an opening pre 
senting a cutting edge; 

(c) the other of said members having its open end 
telescopically received within the open end of said 
one member for relative axial movement between the 
members and presenting 0n its open end a cutting 
edge disposed for cooperation with the cutting edge 
of said one member as the members are urged toward 
each other; 

(d) retaining means for preventing the separation of 
the members as they are urged away from each 
other; 

(e) spring means reacting between the closed ends of 
the members for urging them away from each other; 
and 

(f) hydraulic means in communication With the interior 
of the capsule through the closed end of said one 
member for urging said members toward each other; 

(g) said hydraulic means including a pair of separate 
lumens each communicating with the interior of said 
capsule through separate openings in the closed end 
of said one member. 

15. A biopsy capsule arrangement, comprising: 
(a) a pair of hollow, cylindrical members each having 
an open end and a closed end; 

(b) one of said members having extending through 
a side thereof adjacent its closed end an opening pre 
senting a cutting edge; 

(c) the other of said members having its open end 
telescopically received within the open end of said 
one member for relative axial movement between 
the members and presenting on its open end a cut 
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ting edge disposed for cooperation with the cutting 
edge of said one member as the members are urged 
toward each other; 

(d) retaining means for preventing the separation of 
the members as they are urged away from each other; 

(e) spring means reacting between the closed ends of 
the members for urging them away from each other; 
and 

(f) hydraulic means in communication with the interior 
of the capsule through the closed end of said one 
member for urging said members toward each other. 
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