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This invention relates to an improved surgical clamp 
or clip, and more particularly to a device of this nature 
which may be left in the body to perform its hemostatic 
or similar function over a predetermined post-operative 
time period and will automatically relax its clamping 
pressure so as to avoid pressure necrosis should the clip 
not be removed sooner. The invention is herein illustra 
tively described in its presently preferred embodiments 
with its primary application being in connection with 
arresting post-operative cervical bleeding, such as when 
cervical cytology is performed as a method of detecting 
cancer of the uterus. However, it will be recognized that 
certain modifications and changes therein with respect to 
details and applications thereof may be made without de 
parting from the essential features involved. 
The difficulties with former methods of achieving hemo 

stasis coupled with the great and increasing number of 
cervical conizations being performed (i.e. it has been esti 
mated that about 10,000 cold knife conizations per day 
are performed in the U.S. alone) has indicated the im 
portant need for a device of the nature herein disclosed. 
The broad concept of a sergical clip which may be left in 
the body post-operatively is not new. However, in order 
to avoid pressure necrosis the prior art clips must be re 
moved after a certain period of time. In many instances 
the removal of such clips is difficult and causes consider 
able mechanical damage to the tissues. Attempts have been 
made to avoid these difficulties by the use of clips capable 
of dissolution or absorption in the body. However, this 
approach has not been successful largely because of the 
series problems created by the materials used for the clips. 
Tissue irritation is one problem which arises in the case 
of the more active metals capable of dissolving in body 
fluids. Moreover the pressure-applying jaw surfaces of 
such clips would of course erode as the clip as a whole 
dissolves and the jaw surfaces may erode unevenly. Conse 
quently jaw pressure on the tissues starts to decrease as 
soon as erosion begins and the decrease in specific pres 
sure may well occur at different rates in different areas 
between the jaws. Something of this same difficulty could 
be anticipated with clips made of organic materials. In 
any case, it was difficult or impossible with such prior art 
dissolutie or absorbable clips to provide substantially 
constant or predetermined pressure against all areas con 
tacted and to provide that pressure for any predictable 
time period, followed by predictable relaxation of such 
pressure in order to avoid necrosis. 
A board object hereof, therefore, is to provide an im 

proved surgical clip overcoming the aforementioned diffi 
cuities. A related object is to devise a surgical clip which 
incorporates relatively inert jaws which will be non-irritat 
ing to the tissues and which will not erode or dissolve 
appreciably during the required post-operative period in 
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which the jaws are required to exert pressure on a given 
aca. 

A further object hereof is to devise such a clip having 
predictable and, by design, readily controlled self-release 
properties. Thus a clip of this invention may be designed 
to exert substantially constant pressure for a relatively 
long period of time followed by progressive relaxation of 
pressure at a predetermined rate, or may be designed to 
relax the clamping pressure at a predetermined rate com 
mencing almost immediately. 
A further and important object of this invention is to 

provide a means by which to design these controls into 
a surgical clip regardless of the size, type, shape or func 
tion being performed thereby. Broadly speaking the inven 
tion in its principal aspect employs a method or means of 
predetermining or controlling the self-release properties 
of a surgical clip or the like without unduly restricting 
the range of choices of the materials which may be used 
therein, or imposing other design limitations such as 
shape, initial clamping pressure available, size, etc. 

In accordance with this invention in its preferred forms 
embodying the principal features of novelty, the principle 
of the galvanic couple effect is employed to achieve the 
self-release function of a clip. This is accomplished by 
employing electrochemically dissimilar metals presented 
to the body fluids in different specific portions of the clip. 
Thus the jaw surfaces comprise a noble metal or other 
metallic substance relatively low or inactive in the electro 
motive series which, during the clip's functional life within 
the body, is non-irritating to the tissues and is not dis 
Solved or eroded by the body fluids. Clamping pressure of 
the jaws is maintained by a connecting means at least a 
portion of which is of a metal or metal alloy relatively 
high or active in the electromotive series. By designing the 
clip so that the exposed surface area of the relatively 
active metal is small in comparison with the exposed sur 
face area of the passive metal the galvanic effect which 
produces accelerated dissolution of the relatively active 
metal electrolytically is concentrated and the dissolution 
occurs at a rapid, but predetermined rate. Thus progres 
sive electrolytic dissolution of metal occurs in the connect 
ing structure which is stressed by jaw pressure, and as the 
critical structural cross-section diminishes a point is 
Teached at which the preexisting stress therein produces 
failure and the jaws are caused to progressively relax their 
pressure on the tissues. Moreover by limiting the exposed 
Surface of the relatively active metal to a small area, and 
preferably by so locating it as to minimize contact with 
body tissues, relatively active metals may be used which 
night otherwise be unsuitable due to their irritant effect 
upon tissues. 
The jaws of the clips may be composed entirely of a 

noble metal or other passive metal which is not susceptible 
to dissolution, corrosion or erosion upon relatively pro 
longed contact with body fluids or the jaws may be com 
posed of a metal not as resistant to dissolution, corrosion 
or erosion by body fluids, the exposed surfaces of which 
are coated with a noble metal or other passive metal. 
As a further feature hereof, the clips of the invention 

may be made at relatively low cost by forming the entire 
clip of a relatively active metal, such as an aluminum 
alloy, and coating the entire clip, with the exception of 
a limited Surface areas in a portion interconnecting the 
two jaw sections, with a noble metal such as silver. In 
the case of a generally U-shaped clip the area left unplated 
is usually in the arch of the hinge section. If desired, the 
entire clip may be coated, such as by electroplating, with 
passive metal and a hairline scratch made to expose the 
uilderlying active metal at the desired point where con 
trolled weakening and failure is to occur by the galvanic 



3,378,010 
3. 

couple effect. As will be evident, a clip of this invention 
may be pre-bent into its desired operating form or, if de 
sired, it may be produced in a form (flat or otherwise) 
which is changed or modified prior to application as well 
as in the act of application when the jaws are being 
squeezed together against the body tissues. 
The galvanic or electro-chemical action referred to 

above is that which is common in metallic couples or 
galvanic cells used by science and industry in various ways. 
As is well known, when aluminum or other active metal, 
relatively high in the electromotive series, is immersed in 
an ionizable solution such as human body fluids, for ex 
ample, it tends to dissolve. However, the reaction is very 
slow in the case of a pure metal or even with an alloy, 
so that normally a large amount of time would be required 
in order to dissolve a substantial cross-section of this 
material. Thus if the cross-section were large, as necessary 
to carry a substantial clamping force, a clip made entirely 
of such metal would release its pressure after an unduly 
long period and the action would be taking place over 
the entire surface area. However, when such an active 
metal is immersed in the electrolyte in close proximity 
to and in electrical contact with a relatively passive metal, 
low in the electromotive series, the rate of dissolution 
of the active metal is increased enormously by the so 
called galvanic couple effect, and this is the principle 
applied to advantage by this invention. As will be evident 
the rate of dissolution of the active metal is affected by 
the ratio of the respective exposed surface areas of the 
active and inactive metals, by their relative proximity and 
electrical interconnection, by the concentration of the 
electrolyte solution (natural body fluids, with or without 
additives), and by temperature. Since temperature and 
electrolyte properties generally are approximately the same 
in different human beings there is a high degree of pre 
dictability in the performance characteristics of these im 
proved clips. It will of course be evident that thickness 
of the metal being dissolved at the critical structural sec 
tion and the initial stress which it carries (determined by 
jaw pressure) as well as any subsequent increase of stress 
occasioned by growth of scar tissue also bear directly on 
the time after installation and the rate at which progres 
sive relaxation of jaw pressure occurs as a result of struc 
tural failure of the portion of the clip whose cross-section 
is being depleted by the galvanic action. These variables 
are also directly within the control of the designer and/or 
Se. 

It is also recognized that certain alloys of metals can 
be made to precipitate their intermetallic compounds in 
the grain boundaries by suitable heat treatment. By this 
controlled heat treatment the area in the vicinity of the 
grain boundary becomes more active than the grain or 
matrix material and thus a path exists within the material 
through which the dissolution can proceed. As this grain 
boundary area or path is considerably less than the whole 
grain the active area becomes smaller in relation to the 
passive area and the rate of corrosion or dissolution will 
increase substantially. The action is commonly known 
as intergranular corrosion. 

It will be obvious, of course, that metals which are 
highly active cannot be expected to function satisfactorily 
as the electrolytically dissoluble connecting portion of the 
clip because of their potential irritating effect upon body 
tissues or their inability to retain structural form for a 
sufficient clamping period in the presence of body fluids. 
Thus magnesium alloys with an electrode potential in the 
vicinity of -1.73 volts (0.1 N Calomel scale in an aque 
ous solution of 53 g. NaCl and 3 g. H2O2 per liter) are 
the most active metals considered practical. 
These and other features, objects and advantages of the 

invention will become more fully evident from the follow 
ing description thereof by reference to the accompanying 
drawings. 
FIGURE 1 is a perspective view of a surgical clip rep 

resenting one embodiment of the invention. 
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4. 
FIGURE 2 is a fragmentary view of the gullet or hinge 

portion of the clip shown in FIGURE 1, portions being 
broken away and shown in cross-section to illustrate 
detail. 
FIGURE 3 is a side view of a surgical clip representing 

a modification of that shown in FIGURE 1, the clip being 
mounted in a tenaculum preparatory to application. 
FIGURE 4 is a side view of a further modification. 
FIGURE 5 is a perspective view of another modifica 

tion of the invention; and 
FIGURE 6 is a fragmentary view of the hinge portion 

of the clip shown in FIGURE 5, illustrating the preferred 
and presently the most important means for achieving the 
self-release function of the clip according to this invention. 

in the embodiment shown in FIGURES 1 and 2 surgical 
clip 10 comprises a first jaw 12 having an offset tab 14 
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and a marginal flange 16 which reinforces the main por 
tion of the jaw member. The forward or mouth end of 
the jaw 12 is provided with a plurality of teeth 18 designed 
to engage body tissues in a gripping action. Openings 20 
are formed in the face of the jaw member 12 for engage 
ment by prongs or teeth 50 of a tenaculum 14 in a manner 
more fully described later. 
The second jaw 22 is likewise provided with an offset 

tab 24 and has a marginal flange 26 for reinforcing pur 
poses. Jaw 22 likewise has gripping teeth 28 on its mouth 
end and a similar pair of openings 30 for engagement by 
tenaculum prongs. 
The offset tabs 14 and 24 of jaws 12 and 22 are held 

together structurally by a rivet 32 having heads 34 at each 
end. The rivet 32 may be provided with an axial bore 36 
from end to end so as to increase its rate of structural 
failure. It is of a metal, such as an aluminum alloy (e.g. 
No. 6061, 2017, or other) more highly active in the elec 
tromotive series than the metal comprising or forming the 
surface of the jaws 12 and 22. The bore through the rivet 
as well as the residual thickness of rivet metal, its rela 
tionship in the electromotive series to the material of the 
jaw members and its surface area in relation to the ex 
posed surface area of the jaw members bear directly on 
the amount of time required for the rivet to fail as a 
structural connection under stress between the jaw mem 
bers. 

Referring specifically to FIGURE 3, it will be noted 
that the tenaculum 40 comprises a pair of jaws 42, 44 
pivoted together in opposition to each other at 46 and 
having handles 48 for manual manipulation of the instru 
ment. Each jaw 42 and 44 has prongs 50 which pass 
through either the openings 20 or 30 of the jaws 12 and 
22 respectively or similar opening in clip 70 of the al 
ternative form shown in FIGURE 3. 

in use, the clips are positioned between the jaws 42 
and 44 of the tenaculum and prongs 50 pass through the 
jaw openings of the clip. At this time the jaws of the clip 
have been spread apart sufficiently to receive the body 
tissues which are to be gripped. In the case of post-opera 
tive hemostasis of a conized cervix, one jaw of the clip 
will be inserted in the entrance of the cervix and the other 
jaw will overlap the surrounding cervix tissue, whereupon 
the wall of the cervix will be clamped as the tenaculum 
jaws are forced together and the relatively plastic metal 
comprising the clip proper will be set or formed and will 
retain its set in order to maintain clamping pressure on 
the cervix tissues. The jaw teeth 18 and 28 press into the 
tissues so as to hold the clip in place. The tenaculum 
teeth 50 also press into the tissue as an aid in establishing 
the clip in the proper initial position. Thereupon the te 
naculum jaws are spread and the tenaculum withdrawn 
in order to receive another clip for insertion in and ap 
plication to the conized cervix, the process being repeated 
along the periphery of the conized cervix until, with clips 
in successive adjacent positions, substantially the entire 
operated area is clamped as desired in order to effect 
hemostasis. 
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Clip 70 of FIGURE 2 has arms 72 and 74 provided 
with teeth 76 and openings (not shown) through which 
the tenaculum teeth 50 may pass as already described. The 
ends 73 and 75 of arms 72 and 74 are overlapped in this 
case in a plane generally perpendicular to the longitudinal 
mid-plane which bisects the angle between the divergent 
jaw members. In the previous embodiment the offset por 
tions of the jaw members were formed parallel to the 
bisecting plane. 

In FIGURE 3 the connecting rivet 76 performs es 
sentially the same function as the rivet 52 in the preceding 
ernbodiment although in this instance the loading of the 
rivet heads is related differently to jaw pressure than in 
the first embodiment. 

In either case the jaw members or the surface thereof 
presented to the electrolyte substance in the human body 
When the clip is left in situ post-operatively are formed of 
or comprise a relatively passive metal, of which the noble 
metals are relatively ideal examples. Silver is perhaps the 
least expensive of the true noble metals and the more 
Suitable for economic use in this category. However, other 
metals and alloys may also be used as the passive metal. 
For example "nickel silver' is a very suitable alloy useful 
as the passive metal of the clip and if necessary it may 
be made more passive by plating with a noble metal such 
as silver. 

Clips 10 and 70, for example, may be formed of silver 
plated nickel-silver jaws through which is passed a Ag' 
rivet 76 (or 52), with the rivet being formed of 2017 
aluminum alloy suitably heat treated so as to distintegrate 
intergranularly. In a test case heads .015' thick were 
formed on the rivet and the rivet was bored axially with 
a 0.039' diameter hole from end to end. Previous to in 
3riion Such rivets were solution heat treated, quenched 
in boiling water and baked or aged at 350 F. for varying 
periods of time. In the case of aluminum alloy rivets of 
the nature described above it was determined that the 
deterioration was intergranular and more rapid in rivets 
which had been subjected to a shorter aging period (2.5 
hours) than when exposed for a longer time to the ele 
vated temperature, which is in conformance with known 
technology. Rivets which were aged for longer periods of 
time (4 hours) corroded by pitting and took considerably 
longer to fail. This is also the way in which non-aged 
rivets fail. It will be recognized, however, that the choice 
and preparation of materials, their shape and thickness 
and other variables are matters largely of choice in de 
sign, however much any one factor may bear on ultimate 
properties of a manufactured clip. 

In case the jaw members are formed of a metal which 
is relatively active in the electromotive series, the jaw 
member surfaces may be electro-plated with siiver or 
other relatively noble metal so as to provide a higher 
degree of protection against the possibility of tissue irrita 
tion and also to prevent corrosion and disintegration of 
the jaw members during the desired post-operative clamp 
ing period. Moreover such plating of the jaw members 
with a relatively noble metal such as silver establishes 
the galvanic couple effect producing dissolution of the 
rivet to the point of structural failure under stress from 
jaw pressure and thereby relaxation of jaw pressure. 

In FIGURE 4 jaws 62 and 64 of clip 60 are provided 
with teeth 66 on each side and are joined at the hinge or 
gullet portion by a thin connecting web 68 of a metallic 
substance more active in the electromotive series than the 
metallic substance forming the surface of the jaw 62 and 
64. The load-stressed connection section 68 in this case 
was joined to the jaws by welding techniques, although 
because welding of such dissimilar metals is difficult to 
achieve by present technology this particular type of con 
struction is presently considered to be less desirable than 
the others des cribed. 

In the embodiment of FIGURES 5 and 6, the clamp 
comprises a tapered first jaw 100 and a flared or spatulate 
second jaw 129 integrally joined thereto by a hinge or 
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6 
bend portion 140 in an integral one-piece clip construc 
tion. Jaw 100 generally tapers from the bend 140 to a 
narrow end having a single tooth or prong 160. Conversely 
jaw 120 flares from bend 140 and is provided with a pair 
of spaced-apart teeth or prongs, 186. As shown, teeth 
180 straddle tooth 160. The edges of jaw 100 are pro 
vided with flanges 110 which serve to stiffen the jaw. A 
concavo-convex dimple or aperture 150 in either or both 
jaws provides for engagement of the jaw 0 by means of 
a speculum of conventional design. Likewise jaw 120 
has flanges 130 for the same purpose. It is desirable that 
the opposed or tissue-contacting faces of jaws 100 and 
126 be smooth and substantially planar with the respec 
tive flanges curved smoothly therefrom. As shown in 
FIGURE 6 the bend of gullet 140 desirably has a uniform 
cross section which is unflanged and is readily bent from 
whatever may be its initial form in order to close the jaws 
together in a gripping action. 

Following the stamping and shaping of the clips of 
FIGURES5 and 6 from a relatively non-elastic aluminum 
alloy or other metal alloy comprised of metals relatively 
active in the electromotive series, the one-piece clips are 
subjected to an electro-plating operation in which they 
are fully coated with a metal which is relatively low in 
the electromotive series, preferably one of the noble 
metals, silver, gold or platinum. Subsequently the plat 
ing is interrupted as at point 238 and/or 20 at some 
point along the portion of the clip interconnecting or 
transmitting force between the jaws when the camp is 
engaged. This interruption in the electro-plating exposes 
the underlying base metal to electro-chemical attack by 
the ionizable body fluids according to the galvanic couple 
principle previously described. Such an interruption of 
the coating may be accomplished by any of different 
techniques such as grinding, filing, scratching or by 
applying, before plating, a mask over the surface area to 
remain uncoated and removing the mask after the electro 
plating operation. Alternatively, perforations may be 
made through the coating to expose the base metal on 
either or both surfaces of bend 140. To further control 
the ratio of active to passive area a hole of selected 
diameter can be drilled at the center of bend 149 before 
plating. Depending on the diameter of the hole the active 
or anodic area can be varied considerably as well as the 
total cross-section to be corroded to the point of struc 
tural failure. 

Various materials may be used for the clip body (or for 
the rivet or other connection in the alternative embodi 
ments). However, as previously stated, aluminum alloys 
which have been specially heat treated to promote inter 
granular corrosion are of particular value for the purpose 
because of their initial strength coupled with their rapid 
corrosion rate in a galvanic couple. Examples of suitable 
aluminum alloys for this purpose are the following: 
Commercial Composition (Alloying Intermetallic 
Designation Ingredients) Compound 

u, 1.5Mg, 0.6 Mn.--------- Al-Cu-Mg and Al-Cu 
.3 Min, .06 Ti, 0.10 Wa, Al-Cul 
Mn, 0.1 Cr---------- Al-Mg 

7075. 

To achieve the objectives aluminum alloy clip bodies 
should be made from annealed material. To meet the 
requirements of electrolytic disintegration in a relatively 
short period of time at the bend line, a path must exist 
within the material through which the disintegration 
can proceed. After forming, the annealed 2024, 229, 
6061 or 7075 alloys can be heat treated and cooled in 
such a manner as to have their respective internetallic 
compounds precipitated at the grain boundaries. The 
5056 alloy in the annealed condition has the compound 
in solid solution; however, it can be caused to precipitate 
at the grain boundaries if strain hardened to a degree 
and artificially aged. 
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it will be evident that the shape or size of the jaws 
of the clip or other aspects of its physical construction 
may be varied at will so as to provide a number of useful 
designs, whether or not specialized for conized cervix 
hemostasis, and in each case nevertheless achieve through 
the available parameters any desired self-release character 
istics having reference to the initial period of steady 
pressure and to the ensuing period of progressive pressure 
release. These parameters include area ratio of the dis 
similar metals, choices of metals and their special heat 
treatment and thereby of their relative electro-chemical 
activity in the electrcmotive series, choice of initial cross 
section in the critical zone of the connecting means, or 
of the reduction of cross-section. It will also be evident 
that the choice of surfacing materials in the jaws may 
be varied and may or may not be the same as the ma 
terials represented in the surface areas of other portions 
of the jaws and may or may not enter into the galvanic 
couple effect where that is used, as in the preferred and 
most important embodiments, to achieve rapid dissolu 
tion of the critical Inaterials. Thus the surface portions 
of the jaws which contact the tissues may be coated with 
a suitable substance innocuous to the tissues and highly 
insolvent, even under the galvanic conditions which pro 
duce failure of the hinge portion. It will be recognized 
that if galvanic couple action is not utilized to produce 
electro-chemical dissolution of the force-transmitting 
portion of the clip which interconnects the jaws then a 
material which is more rapidly dissoluble in body fluids 
must be used at the critical section if the clip is to release 
clamping pressure soon enough to avoid pressure necrosis 
and yet provide the desired initial amount of clamping 
pressure for effective hemostasis. However, for reasons 
previously mentioned metals more active than magnesium 
in the electromotive series are not considered practicable 
for the connecting portion of the clip. It is important in 
any case that the jaw portions which contact the tissues 
be relatively inert and non-toxic and that they remain 
intact during the operative retention period of the clip, 
so that full-area contact will be established and main 
tained during the desired period of hemostasis, and so 
that any subsequent reduction of pressure will be oc 
casioned by structural weakening through electro 
chemical dissolution of the connecting portion of the 
clip. 

After the clip has relaxed it will be retained within the 
body until removed by the physician; it is not contem 
pated that the entire clip be absorbed in the system or 
dissolved. Nevertheless, the invention provides a reliable 
and predictable self-release action upon which the 
physician and the patient may depend to achieve the 
requisite hemostatic clamping period followed by pro 
gressive and pre-selected release of pressure to avoid 
pressure necrosis even though the patient, either through 
neglect or reasons beyond her control (or his in the case 
of a male patient in other forms of surgery) cannot 
return immediately for postoperative inspection and re 
moval of the surgical clips by the physician. 
These and other aspects of the invention will be evident 

to those skilled in the art based on an understanding of 
the foregoing disclosure of the presently preferred em 
bodiments thereof. 
What is claimed is: 
1. A self-release surgical clip adapted for retention 

within the body during a post-operative period, compris 
ing mutually opposed jaws, means interconnecting the 
jaws for transmitting clamping pressure between them 
when the jaws are closed on body tissues upon installation 
of the clip, said jaws comprising a material which is ex 
posed to body fluids upon installation of the clip and which 
is relatively resistive to dissolution in such body fluids, 
and said interconnecting means including a portion com 
prising a material which is exposed to body fluids upon 
installation of the clip, which latter material is relatively 
dissoluble in such body fluids. 
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2. The surgical clip defined in claim 1, wherein the 

tissue-contacting jaws have. a surface exposable to body 
fluids composed of metallic Substance which is relatively 
low in the electromotive series and wherein the con 
necting means portion material exposable to body fluids 
comprises metal which is relatively high in the electro 
motive series and cooperates with such jaw substance in 
a galvanic couple accelerating dissolution of said con 
necting means metal. 

3. The surgical clip defined in claim 2, wherein the 
jaws and connecting means are formed basically of 
integral one-piece construction of the aforesaid connect 
ing means metal and wherein the jaws are protectively 
coated with the metal which is relatively low in the 
electromotive series. 

4. A self-release surgical clip retainable in the body 
post-operatively comprising tissue-engaging elements of 
predetermined form and having tissue-contacting sur 
faces thereon of a material which is relatively passive in 
body fluids, said elements being structurally intercon 
nected by means adapted to maintain force applied to the 
jaws for compressing body tissue between them, said 
interconnecting means including a metallic member 
adapted for transmitting such force and adapted when 
applied in the body for electro-chemical dissolution in 
body fluids over a period of time, said clip also com 
prising a metal surface area of metal lower in the elec 
tromotive series than said interconnecting means metal 
and reactive with the latter in body fluids by the galvanic 
couple effect. 

5. A self-releasing surgical wound clip adapted to be 
left in situ within the body and adapted for applying 
pressure to body tissues comprising physically cooperable 
and electrically interconnected clip portions respectively 
comprising galvanically dissimilar metals exposable to 
body fluids upon installation of the clip, one such portion 
comprising the most active metal being adapted after 
predetermined dissolution and weakening thereof in body 
fluids to diminish the clip pressure. 

6. A self-releasing surgical pressure applicator adapted 
for retention within the body post-operatively and oper 
able under the attack of body fluids to release such 
pressure after a predetermined time, said applicator com 
prising tissue-contacting portions having surface areas 
comprising a metal relatively low in the electromotive 
series, and a means interconnecting said portions for 
transmitting force therebetween and including therein a 
region exposable to body fluids upon installation of the 
clip, comprising a metal relatively high in the electro 
motive series and erosion of which occurs by the galvanic 
couple effect to diminish the structural cross-section 
thereof. 

7. A hemostatic clasp comprising a U-shaped metallic 
body providing an integral pair of opposed toothed jaws 
adapted to engage and grip tissues, said body being formed 
of a metal which is relatively high in the electromotive 
series and being coated with a metal which is relatively 
low in the electromotive series, except for a restricted 
area of said body adjacent the bend of the U thereof 
which is uncoated so as to expose the underlying body 
material to body fluids with the clasp installed. 

8. The hemostatic clasp defined in claim 7 in which 
the U-shaped metallic body is formed of a metal selected 
from the group consisting of aluminum alloys heat treated 
to induce intergranular corrosion and wherein the coating 
metal is selected from the group consisting of the noble 
metals. 

9. A surgical clip comprising a pair of tissue-engaging 
closeable jaw members having means joining said jaw 
members formed of a substance exposable to body fluids 
by installation of the clip and subject to structural de 
terioration when subjected to such body fluids, at least 
certain surface areas of said tissue-engaging jaw members 
being formed of a substance which is relatively inert to 
such fluids. 
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10. The clip defined in claim 9 wherein the means 

joining the jaw member comprises a separate element 
physically interconnecting the same and subjected to 
stress by and during pressure of the jaw members against 
body tissues. 

11. A surgical clip comprising a pair of tissue-engaging 
closeable jaw members formed of a noble metal, and 
means joining said jaw members formed of a metallic 
substance less noble than said noble metal and cooperat 
ing therewith when exposed to body fluids to form a 
galvanic couple producing electro-chemical depletion of 
said joining means. 
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