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HTCROSURGICAL INSTRUMFNTS AND ATTACHMENTS

[ Following is the translation of an article by A, B,
Lange, Entomolowy Department, Moscow State University,
published in the Russian-language periodical Zoologi=
cheskiy Zhurnal (Zoological Journal), 1963, VoI. XLII,

issue 8, pp 1257-60, Translation performed by Sp/6
Charles 1, Ostertag Jr,]

For the delicate preparation of insects, ticks and other minute in-
vertctrates, miniature surgical instruments are used which are usually pre-
pared by the experimenter himself, In this article we will share the ex-
perience of preparing and using several special instruments and attachments,

Microsurgical Instruments on the Basis of Surgical Tweezers

For preparing minute objects it is of ten necessary to use microsurgi-
cal instruments with two working ends: Tweezers, forceps, scissors, and
others. In particular, microforceps are used when extracting hormone organs
in insects (Thomsen, 1942). The construction of microscissors is described
in the work of A. A, Makhotina (1955). The main condition for the success-
ful working of such instruments is the maximum precision of convergence of
the end sectors., As the basis for microsurgical instruments we used small
surgical tweezers which had on the ends a triangular protrusion and a recess
which are used as guides and guarantee the precise convergence of the ends of
the instruments. On the outside towards the ends of the tweczers are soldered
cuttings of steel wire of the necessary gauge, entomolcgical pins or insect
pirs, the ends of which are then formed depending on the type of instrument:
Ground off bluntly in the form of tweejers (fig 1,1), forged, bent inwards
and ground in the form of forceps (fig 1,2), bent at an angle and pointed
for making scissors (fig 1,3), etc. It is more convenient to make the latter
with a reverse working movement - the convergence of the tips when the tweezers
are opeu, which eliminates the necessity of manual pressure in the working
moment, A transverse, wire rib-stop is soldered on the tweezers, By lightly
bending the rib, one can obtain any degree of opening of the tweezers in the
open position. In practice the free opening of the ends of a microinstrument

in various cases varies from 0,2 up to 1.5 m, [ Evidently an error in the
text, ]

The preparation of microsurgical instruments on the basis of surgical
tweezers requires technical skill. All the operations, soldering, forging,
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grinding the ¢nds of the instruments, their tempering, ~harponin |
are carried out according to the generally applied technical ruivs, ot du
to the miniature size of the instruments, under a binoccular,

tod On

Stand for Fixation and Constriction of an Object Becing Opera

~of which is presented in figure 2, The stand is made out of metal {more

When operating on minute live objects the usual method of {ivi-:
needles in a wax bath is not convenient, Besides this, i 5 aiten oo~ .-

ary to not only fix the object but also to make a consiriciion wf ladl.id.n

T

parts of the body. For this aim we constructed a stand, the debail.

P
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ferably out of brass), On the stand there is a frame (2} on which a detuch-
able strip (3) made out of plexiglas is fitted tightly. Detachable strips
are made of a various width and with profiles which correspond to the chjects
(fig 2,B). The object is fixed on the strip with the help of an elastic band

the strip. A window is cut in the band and the operation is performcd throu
it, The thickncss of the film, the width of the band and the form and dimon-
sions of the window are selected to correspond to the dimension of the object,
its consistency and the missions of the operation (fig 2,V). Tension of thu
band is regulated by a screw (5) which is comnnected with a sliding plate (b),
On the end of the plate is a clamp with a screw (7) for securing the ends of
the band, The band is stretched over a roller (8) and passes between the
guiding plates (9) which eliminate misaligmment during tension, The stand

is fastened by screws on the stage of the binocular dissecting guide,

Attachment for Fixing an Object on a Microscope Slide

s

Minute objects must often be fixed on a microscope slide in order ¢
dissected in passing light and alse se that without extracting individua!
gens it is possible to examine them under a microscope, in particular wich

help of water immersion lens, submerging it into the dissected object which is

filled with a physiological solution.

For this purpose we used sliding tension members with catches (ri

The tension members are triangular plates made of plexiglas or glass oca it
ends of which are fastened catches made osut of cntomological pins or i,

ins. The plates are fitted to the slide in vaseline oil and can be mov. -
a horizontal plane. The catches are bent under in such & war that when ..
up the plates they rest with the ends in the slide, Before dissection,
object is fastened with two tension members and subsequently during the

ion ithe edge of the section and individual crgans are drawn to the sides b

other t-nsion members.

Micropipettes

A

For the injection of liquids and the transfer and {mplantation of s
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organs, fine pipettes are used. In a number of cases the diamecter of

the working channel is 0,1 to 0,01 mm and the length up to 10 mm, Such
micropipettes can be manualiy drawn out in a gas microburner from glass
tubes with a diameter of 4-6 mm without resorting to more complicated
methods recommended in working with a micromanipulator, The main condi-
tion for the successful working of a micropipette is the even feeding of
a liquid which is usually accomplished with the help of syringes of vari-
ous construction, special pumps, mercury pumps, etc. (Fonbrune, 1961, and
others), For transferring small organs extensive use is made of a pipette
with a neck which retzins the object in the end portion of the working
channel (Ephrussi et Beadle, 1936),

We constructed and successfully used a micropipette with end press-
ure which is prepared in accordance with the plan in fig 4. Such a pipette
ensures an even feeding of liquid and retains an object in any part of the
working channel. The liquid i{s fed by pressure of the plate (2) made out
of vacuum rubber on the rear section of the pipette, which is smoothly sol-
dered along the edges. Between the rubber and the pipette is interlayed an
elastic synthetic coating (3) since under the considerable pressure which
is achieved in such a pipette the rubber soaks up the liquid and disrupts
the even feeding, The feeding of the liquid 1s carried out with a screw (&)
which presses on the sliding metallic hclder of the rubber plate (5). The
pipette is located in a detachable holding device (7) which is secured by a
screw (8). The bottom of the holding device serves as an arresting device

-for the pipette., The tapering part of the pipette protrudes through an

opening in the bottom of the holding device. Before operation, the holding
device with the pipette is removed and the pipette is filled with the liquid
(with the help of another fine pipette with the usual rubber cap). Then,

the holding device with the pipette is placed in position and the pipette

is pressed with the rear section to the feeding device so that no air bubbles
remain inside and the holding device is secured by the screw. The feeding
screw is turned up until the appearance of a trickling of liquid on the end
of the pipette. When working with very thin pipettes, it is wore expedient
to fill them with vaseline oil, thereby accumulating the required volume of
introducible liquid in the end part of the working channel,

The metallic base with the pipette and feeding device is attached on
a special stand (fig 5,A). Shifting and fixing the pipette in the required
position is ensured by screw clamps: Screw 1 - longitudinal motion and hori-
zontal turning; screw 2 - vertical inclination; screw 3 - putting into and
taking out of the working position and fixation; screw 4 - adjustment of a
permanent working level during mmerous repetitions of the experiment; screw
5 - fixing the stand at the necessary height. The stand is attached by a
sleeve with a screw on a vertical shaft which {8 mounted on the stage of the
microscope or binocular or on the dissecting guide. In the first case, the
object is fixed on the dissecting stage with a four way movement and moved
to the pipette; in the second, the pipette is moved to the object,
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For the most delicate operations a manual pipette has been prepared
on the basis of outside calipers (fig 6,A)., The needles and their support-
ing screws are removed from the outside calipers and on its ends there are
soldered two metallic plates with bent edges which envelop the rubber tube '
of the pipette, The screw on the outside calipers serves for feeding the
liquid, The thickness of the walls of the rubber tube is 2-3 mm, its rear
end is closed by a fragment of a soldered glass rod. Wwhen ready for opera-
tion the pipette and rubber tube are filled with the liquid separately with
the help of another fine pipette (fig 6,B) and joined together in such way
that no air bubbles remain; the tube is enclosed between the plates of the
calipers and compressed by the screw until the appearance of a trickling of
liquid on the end of the pipette,

The pipette with the rubber tube may also be attached to the stand
described above, For this an additional removable attachment is made (fig 5,
B) in which the pipétte is made fast by a screw (1) and the liquid is fed
by pressure on the lateral plate with a screw (2).

The instruments and attachments described make it easy to conduct
very fine operations: Dissection of live objects of an order of 0.3 - 0.5
mm, in our practice the embryos of Arthropods and others, the extraction
and implantation of small organs, for example, hormone glands of insects
(Tamarina, 1963), the i{njection of hemolymph, dye solutions, etc,

BIN IOGRAPHY

1, Makhotin, A, A., 1955, Microsurgical scissors for miscroscopic experi-
mental operations with insects, Zool, Zh, XXXIV, 3,

2. Tamarina, N. A., 1963, The techniquie of insect wmicrosurgery, Zool, Zh,
XLII, 8,

3. Fonbrune, P,, 1951, Methods of Micromanipulation, Izd-vo Imostr. Lit,, M,

4, Ephrussi, B, et Beade, G., 1936, A technique of transplantation of
Drosophila, Amer. Nat. 70:218-225,

5. Thomsen, E., 1942, An Experimental and Anatomical Study of the C, allatum
in the Blow-Fly Calliphora erythrocephala Meig., Vid, medd. Dansk natur-
histor, Foren, Kobenhawvu, 105: 320-405.




[ The following English summary appears with ihe Russian original.]

Instruments and devices made and applied by the author for the prepara-
tion of small Arthropods are described: microsurgical inscruments on the
basis of surgical pincers, mounting for the fixation and ligature applica-

tion on the subject operated, an adjustment for fixing the subject on the
slide, micropipettes.
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H Figure 1, Microsurgical instruments on the base of surgical tweezers.
k 1 - tweezers, 2 - forceps, 3 - scissors.

Figure 2, Stand for fixation and constriction of an object being operated on,
A - lay out of the stand: 1 - body, 2 - frame, 3 - detachable strip, 4 - band,
5 - screw for regulating the tension of the band, 6 - sliding plate, 7 - clamp
for securing the ends of the band, 8 - roller, 9 - guiding plates; B - set of
strips made of plexiglas; V - variations of the working aperture in the band.
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Figure 3, Attachment for fixing an cbject on a microscope slide.

1 - microscope slide, 2 - tension members with catches, 3 - vaseline greace,
4 - object.

Figure 4. Lay out of micropipette with end pressure (cross section).
1 - micropipette, 2 - rubber plate, 3 - film, 4 - screw for feeding liguid,

5 - sliding holder, 6 - base, 7 - holding device, 8 - screw fixing the tube
with the pipette.
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Figure 5A. Stand for tne pipette fastened on the stage of the binocular,
Fixing screws for: 1 - the longitudinal motion and horizental turning,

2 - vertical inclination, 3 - putting into and taking out of the working
position, 4 - adjustment of working level, 5 - feeding of liquid, 6 -
sleeve with screw for attaching stand on the stage of the binocular;

B - Detachable attachment for the pipette with a rubber tube: 1 - screw
fixing the pipette, 2 - screw for feeding of liquid, 3 - screw for the
vertical slant of the pipette,

Figure 6A, Manual pipette on a base of outside calipers, B - pipette for
filling with liquid,




