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57 ABSTRACT 

A biopsy clamp for holding in a substantially un 
stressed condition a tissue sample removed from a 
large body of tissue according to the present disclo 
sure comprises first and second plates having first and 
second jaw means, respectively. Hinge means fastened 
to the plates holds the plates in hinged relation so that 
the jaws may be moved between open and closed posi 
tions. Teeth on the jaws are arranged so that they are 
in grasping relationship to a tissue specimen when the 
jaws are in their closed position. Guide means, includ 
ing retention means, is provided for determining and 
retaining the position of said jaws when in their closed 
position so as to space the jaws to hold the specimen 
unstressed. 

5 Claims, 5 Drawing Figures 

  



PATENTED AUG29 1972 3,687, l3 

EX 

INVENTORS 
/MAAAg AAYAOA7, 

60401 f A SC////7A 13 

77 Oa/May/S. 

  



3,687,131 

BOPSY CLAMP 
This invention relates to biopsy clamps, and particu 

larly to clamps for use in isometric fixation of muscle 
fibers, nerve and blood vessels, and the like. 

Heretofore, biopsies of muscle fiber and the like 
have sometimes not been altogether successful because 
the specimen was permitted to curl or twist during fixa 
tion. The result of the unsuccessful biopsy seriously 
hampered histologic examination. 

It is an object of the present invention to provide a 
biopsy clamp for use in isometric fixation of muscle 
fiber, nerve vessels, blood vessels, and other similar 
specimens. 
Another object of the present invention is to provide 

a biopsy clamp which may be clamped to the specimen 
in situ to fix the position of the specimen, which posi 
tion is preserved during and after excision of the 
specimen. 
Another object of the present invention is to provide 

an isometric biopsy clamp capable of holding fiber in 
their unstressed orientation. 

In accordance with the present invention a biopsy 
clamp is provided having oppositely disposed jaw 
means capable of being clamped to a specimen in situ. 
Hinge means holds the jaw means in hinged relation 
and guide means directs the jaws together so the jaws 
hold the specimen in its original orientation. 

In accordance with one feature of the invention, the 
clamp is constructed of a polypropylene which is capa 
ble of being sterilized insteam. 

In accordance with another feature of the presentin 
vention, the clamp is inexpensive and may be discarded 
after the specimen has been removed so that it need not 
be cleaned. 
The above and other features of this invention will be 

more fully understood from the following detailed 
description and the accompanying drawings, in which: 

FIG. 1 is a prospective view of a biopsy clamp in ac 
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cordance with the presently preferred embodiment of 40 
the present invention, shown clamping a specimen; 

FIG. 2 is a top view elevation of the biopsy clamp ill 
lustrated in FIG. 1 in an open position; 

FIG. 3 is a side view elevation of the biopsy clamp ill 
lustrated in FIGS. 1 and 2 in a closed position; 

FIG. 4 is an end view elevation taken at line 4-4 in 
FIG. 3; and 

FIG. S is a side view elevation as in FIG. 3 taken at 
line 5-5 in FIG. 2. 

Referring to the drawings there is illustrated in 
biopsy clamp 10 in accordance with the presently 
preferred embodiment of the present invention. Biopsy 
clamp 10 includes a first plate 11 having a pair of ex 
tended jaws 12 and 13, and a second plate 14 having a 
similar pair of extended jaws 15 and 16. Plates 11 and 
14 are preferably constructed of relatively rigid 
polypropylene plastic which is capable of being steril 
ized insteam. Ribs 17 and 18 are integral with plates 11 
and 14, respectively, and resilient hinges 19 and 20 are 
fixed to plates 11 and 12 adjacent ribs 18 and 19. Pins 
21, 22 and 23 are fixedly attached to plate 11 and are 
adapted to mate with apertures 24, 25 and 26, respec 
tively, in plate 14. The pins and apertures are arranged 
in a non-linear, or triangular pattern for purposes to be 
hereinafter explained. As shown in the drawings, center 
pin 22 extends further from plate 11 than the other 
pins. 
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2 
Teeth 27 on jaws 12 and 13 are adapted to be posi 

tioned directly between the ends of teeth 28 on jaws 15 
and 16. As illustrated particularly in FIG. 3, the ar 
rangement of teeth 27 and 28 is such that when pins 21, 
22 and 23 are mated with apertures 24, 25 and 26 
respectively, jaws 12 and 13 are juxtapositioned to jaws 
15 and 16 and teeth 27 closely mate with teeth 28, L 
shaped handle 29 is mounted to plate 11 so that the 
clamp may be handled. 
The arrangement of the clamp is such that the jaws 

may be moved between an open position (shown in 
FIGS. 2 and 5) and a closed position (shown in FIGS. 1, 
3 and 4). When clamp 10 is in the closed position, pins 
21-23 mate with apertures 24-26 to accurately locate 
plate 11 with respect to plate 14. Plates 11 and 14 are 
retained in substantially parallel relation and are 
restrained from lateral movement due to the triangular 
positioning between the plates effectuated by pins 
21-23 reacting against apertures 24-26. Hence, pins 
21-23, together with apertures 24-26, serve to guide 
the plates while the jaws are moved from their open to 
their closed position, and serve to retain the closed 
position of the jaws. Ribs 17 and 18 regulate the 
distance between plates 11 and 14 when clamp 10 is in 
its closed position. Thus, when pins 21-23 are inserted 
in apertures 24-26 and plates 11 and 14 are pressed in 
close relationship, ribs 17 and 18 bear against each 
other to determine the limit of the space between plates 
11 and 14. Thereafter, plates 11 and 14 may be 
clamped, such as by hemostat 3, and the position of 
plates 11 and 4 thereby is assured. 
When clamp 10 is in its closed position, teeth 27 on 

jaws 12 and 3 are in closed relation with teeth 28 on 
jaws 15 and 16, respectively so that the ends of teeth 27 
are disposed between the ends of adjacent teeth 28. 
Hence, when the clamp is in its closed position, jaws 12 
and 13 are juxtapositioned to jaws 15 and 16 so the 
teeth grasp fibers between the jaws to hold them in un 
stressed position. 

In the use of the device, and particularly as illus 
trated in FIG. , after a linear incision and retraction of 
anesthetized skin and deep fascia, the selected bundle 
30 of fibers or vessels is developed and mobilized by 
dissection parallel to the fibers. The clamp is placed 
about bundle 30 and teeth 27 and 28 on jaws 12, 13, 15 
and 16 grasp the fibers in bundle 30 with pressure from 
a hemostat clamp 31. The bundle of muscle fiber is 
severed about 3 millimeters beyond the outer margins 
of the jaws of the clamp at dashed lines 32 and 33 to 
obviate disengagement of the specimen by retraction. 
The clamp is then manipulated by means of handle 29 
to remove the muscle specimen which may be placed 
into a container containing an appropriate fixative. 
One feature of the present invention resides in the 

fact that the clamp is constructed of polypropylene 
which may be sterilized in an ordinary steam bath. 
Another feature of the present invention resides in the 
fact that the size of the clamp between the outer mar 
gins of the jaws on plates 11 and 4 is about 1.3 cen 
timeters so the clamp and specimen may be placed 
together into ordinary histological processing 
machines. If desired, handle 29 may be cut from the 
clamp to enable the clamp to carry the muscle 
specimen into a histological processing machine. 
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Although the present invention has been described in 
connection with the biopsy of muscle fiber, it is to be 
understood that the clamp may also be used for isomet 
ric biopsy nerve and blood vessels. The present inven 
tion thus provides an effective, disposable biopsy 
clamp, which may be carried directly into processing 
machines. The clamp isometrically holds fibers, vessels 
and the like for fixation and diagnostic or histological 
examination. 
This invention is not to be limited by the embodi 

ment shown in the drawings and described in the 
description, which is given by way of example and not 
of limitation, but only in accordance with the scope of 
the appended claims. 
What is claimed is: 
1. A biopsy clamp for grasping a tissue specimen to 

be excised, and for holding it after excision in such con 
dition as to be substantially unstressed, and available 
for observation over a substantial portion of its surface 
area, said clamp comprising: a first and a second rigid 
jaw plate; a strap hinge of flexible material intercon 
necting said jaw plates, said hinge having a dimension 
of length, with its ends relative to this dimension at 
tached to respective ones of the jaw plates, and having 
a substantial lateral dimension normal to the said 
dimension so as to limit the relative "shear' movement 
of the jaw plates when in a face-to-face position relative 
to one another and the hinge bent, the edges of the jaw 
plates adjacent to the hinge constituting the "hinged' 
edges of the jaw plates, and the edges farthest removed 
from the hinge constituting the free edges of the jaw 
plates, each jaw plate having a pair of spaced-apart jaw 
flanges extending away from the hinged edge, to form a 
U-shape, thereby to leave a substantial space between 
them, open at the free ends, for access to a specimen 
when held extended between the jaw plates and when 
held between their opposed jaw flanges; a projection 

4. 
rising from one of saidjaw plates and extending toward 
the other when the jaw plates are in said face-to-face 
position to limit the approach of the jaw plates toward 
one another; at least three pins rising from one of said 

5 jaw plates, each of said pins having a tapered end, and 
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one of the pins being longer than at least two of the 
others, said longer pin being spaced away from a line 
extending between two of said other pins, said pins and 
projection lying adjacent the end of the space closest to 
the hinged edge and a respective aperture on the other 
of said jaw plates aligned with each respective pin to 
receive the pins when the jaw plates are brought into 
said face-to-face position, the pins being proportioned 
relative to the apertures so as to make an interference 
fit therein, and thereby hold the jaw plates together 
when the pins are pressed into the apertures; and a plu 
rality of gripping teeth on all of said jaw flanges so 
disposed and arranged as to lie in parallel and opposed 
lines on each pair of opposite jaw flanges when the jaw 
plates are in said face-to-face position, and leaving 
between them an undulating clearance to receive and 
clamp onto the tissue, whereby when a sample is to be 
grasped, one of the jaw plates is brought against one 
side of it, the jaw plates being held generally aligned by 
said longest pin, but still free to undergo limited rela 
tive movement, and then the jaw plates are pressed 
together to engage all of the pins in the apertures and to 
force the teeth against the specimensQ as to grip it, 

2. A biopsy c EE according to it. which the 
teeth are conical. 

3. A biopsy clamp according to claim 1 in which the 
hinges are flexible straps. 

4. A biopsy clamp according to claim i in which the 
entire clamp is made of polypropylene. 

5. A biopsy clamp according to claim 4 in which the 
hinges are flexible straps. 

sk ck : ck k 
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ES5" UNITED STATES PATENT OFFICE 
CERTIFICATE OF CORRECTION 

Patent No. 3,687,13. Dated August 29, 1972 

MARK RAYPORT air: RUDOLF R. SCHULTE Inventor(s) 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

line 3 "large" should read --larger- ar 
Lines 4-5 'first and second jaw means, respectively" 

should read --jaw flanges-- 

Line 7 "jaws' should read --jaw plates-- 

Line 8 "jaws' should read --jaw flanges-- 
Line 10 "jaws" should read --jaw plates-- 
Line 12 "jaws" should read --jaw plates-- 
Line 13 "jaws" should read --jaw plates-- 

Col. 1, line 4, 'nerve' should read --nerve vessels-- 
Col. 1, lines "fiber in their" should read --fibers in are or 
20-21, 

Col. 1, line 39, "prospective" should read --perspective-- 
Col. 1, line 45, "a" should read --its-- 
Col. 1, line 50, "in" should read --a-- 
Col. 1, line 52, cance1 "present" 
Col. 1, line 53, "first plate" should read --first jaw plate-- 
Col. 1, line 54, "jaws" should read --jaw flanges-- 
Col. 1, line 54, "second plate" should read -- second jaw plate-- 
Col. 1, line 55, "jaws" should read --jaw flanges-- - 
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PO-1050 UNITED STATES PATENT OFFICE 
(5/69) - 

CERTFCATE OF CORRECTION 
Patent No. 3,687,131 Dated August 29, 1972 

MARK RAYPORT 3rd RUDOLF R. SCHULTE 
Inventor(s) 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

- - 
Col. 1, 1ine 57, "is capable of being" should read --can be -- 
Col. 1, lines 'resilient hinges. . . attached to' should read 
59-61, --strap hinges 19 and 20 made of flexible mat 

erial are fixed to plates ill and 14 adjacent 
to ribs (sometimes called 'projections') 18 
and 19. The strap hinges have a dimension of 
1ength extending from jaw plate to jaw piate 
and a lateral dimension normal there to in the 
plane of the strap. This lateral dimension is 
substantial so as to limit the relative "shear" 
movement of the jaw plates relative to one an 
other when they are parallel to each other. 
Pins 21, 22 and 23 project from jaw - - 

Col. 1, line 63, "plate" should read --jaw plate-- 
Col. 1, line 66, 'plate' should read --jaw plate-- 
Co1. l, line 67, 'pins.' should read --pins, and it can be engaged 

in its respective aperture before the other pins 
are engaged in their respective apertures, so 
that limited relative movement of the plates 
can occur before the clamp is tightened down, 
still under the guidance of pin 22. -- 

Col. 2, 1ine 1, "Teeth 27 on jaws' should read --Gripping 
teeth 27 on jaw flanges-- 

Col. 2, line 2, "teeth" should read --gripping teeth-- 
Col. 2, line 2, "jaws' should read --jaw flanges-- 
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;: UNITE STATES PATENT OFFICE 
CERTFCATE OF CORRECTION 

Patent No. 3,687,131 Dated August 29, 1972 

Inventor(s) MARK RAYPURE and RUDOLF R. SCHULTE 

co1. 
3-7 

Col. 

Col. 

Col. 

Col. 

Col. 

Col. 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

2, lines 

2. 

s 

s 

s 

s 

s 

s 

line 

line 

line 

line 
line 

line 

line 

line 

10, 

6. 

16, 

l6, 

22, 

24, 

"As illustrated. . . teeth 28.' should read - 
--The teeth on all of the jaw flanges are form 
ed in a straight line, and when pins 21, 22 and 
23 are fitted into their respective apertures 
24, 25 and 26, respectively, their lines are 
parallel, and when the jaw plates are brought 
together so. that the projections a but one another 
the teeth form an undulating clearance between 
them, as best illustrated in Fig. 3. -- 
'plate' should read --jaw plate-- 
after 'handled.' insert --The edges of the jaw 
plates to which the Strap hinges are attached 
are called the 'hinged edges'. The opposite 
edges from the hinged edges are called the 'free 
edges'. A substantial space is formed between 
the jaw flanges of each jaw plate, which space 
is open at the respective free edge. The jaw 
flanges, therefore, form a U-shaped structure 
relative to the hinged edge. -- 

"jaws" should read --jaw plates-- 
'plate 11" should read --jaw plate 11 - - 
"plate 14' should read --jaw plate 14-- 
"Plates' should read --Jaw plates-- 
'while the jaws" should read --when they -- 
"jaws" should read --jaw plates by the inter 
ference fit of the pins in the apertures-- 
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; UNITED STATES PATENT OFFICE 
CERTFCATE OF CORRECTION 

Patent No. 3, 687,131 Dated August 29, 1972 

MARK RAYPORT and RUDOLF R. SCHULTE Inventor(s) 

It is certified that error appears in the above-identified patent 
and that said i.etters Patent are hereby corrected as shown below: 

ea co1. 2 lines "regulate the distance between" should read - 
24-25, --establish the spacing between jaw.-- 

Col. 2, 1ine 27, "plates' should read --jaw plates-- 
Col. 2, 1ine 29, "limit of the space between" should read 

--spacing between jaw - - w 

Col. 2, line 30, "plates 11 and 14" should read --jaw plates 11 
and 4 - - 

Col. 2, line 31, "clamped," should read --clamped in their closed 
or gripping position-- w 

Col. 2, line 31, 'by hemo state 31,' should read --by pressing 
them together with the jaws of a hemostate 31-- 

Col. 2, line 32, "plates' should read --jaw plates-- 
Col. 2, 1ine 32, 'assured' should read --established.-- 
Col. 2, line 35, "jaws" should read --jaw flanges-- 
Col. 2, line 36, "jaws" should read --jaw flanges-- 
Col. 2, line 38, "jaws" should read --jaw flanges-- 
Col. 2, line 39, "jaws" should read --jaw flanges-- 
Col. 2, line 41, "position' should read --condition-- 
Col. 2, line 47, "jaws" should read --jaw flanges-- 
ol. 2, line 51, "jaws" should read --jaw flanges-- 
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g UNITED STATES PATENT OFFICE 
CERTFCATE OF CORRECTION 

Patent No. 3,687,131 Dated August 29, 1972 
Inventor(s) MARK RAYPORT and RUDOLF R. SCHULTE 

It is certified that error appears in the above-identified palent 
and that said Letters Patent are hereby corrected as shown below: 

- Col. 2. line 62, "jaws on' should read --jaw flanges on jaw s 

Col. 3, line 4, "nerve' should read --of nerve vessels-- 
Col. 3, line 26, "dimension" should read --dimension of length 
(Cl. 1, line 11) 
Col. 3, line 32, "having" should read --including-- 
(Cl. 1, line 17) 
Col. 4, line 10 "edge" should read --edge, -- 
(C1. 1, line 32) 

Signed and sealed this 19th day of November 1974. 

(SEAL) 
Attest : 

McCOY M. GIBSON JR. C. MARSHALL DANN 
Attesting Officer Commissioner of Patents 

  


