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The metal mirror
plugged into the
seeured with the
(134).

Impact Freezer

support (133) is
Iiquefier (70) and
locking screw

l,IBTlIr UfRROR CRYOFfXATfOil
(impact freezino)

fnstallation and Assemblv

Before connecting the nain unit (1)
t.o the electric power supply (4),
check the voltage setting of the
voLtage selector (3) on the rear
panel 12).

Metal Mirror Sunoort

How to become familiar with the
Impact Freezer

For best results it is recommended
that the user familiarizes himself
t{ith the instrument as f ollows:

HoId the knurled knob (138) with one
hand and press the release button
(155) with the thunb of the ot,her
hand. With the release button (155)
pressed down, guide the rod (137)
slowly downwards and then gently try
to lift it up again. You will notice
that whiLe the release button (156)
is pressed a built-in reverse motion
stop lock inhibits any upltard move-
nent. Therefore always keep the re-
Iease button (155) pressed down un-
t,il the rod has def,initely completed
its travel. This guarantees bounce-
free deliverv of the specimen
onto the metal mirror.
Now set the PRESSURE sel.ector
(155) to "10", hold the knurled
knob (138) with one hand as des-
criibed above, brietly press the
release button (156) and guide the
rod (137) as far as it will go. At
a certain point you will feel that
the force driving the rod (137)
downwards increases considerably.
This additional secondary pressure
builds up after the first Iayers of
the specinen are optimally frozen
and ensures firrn contact with the
metal mirror until the entire speci-
men is completely frozen. The point
at whieh t,his secondary pressure is
activated is determined by the set-
ting of the THICKNESS selector.
ThickneEs in this case is the height
of the compressed specimen carrier.
Although the thickness of the car-
rier with the foam cushion and the
specinen is about L2 mnr, the selec-
tor must be set to 3 mm, because
this is the resulting thickness
after the impact of the freezer.

The point at, which the secondarY
pressure is generated on the Path
of the rod (137) can be felt as it,
is guided downwards. VarY the
THICKNESS setting between r'0r' and
'tL2t' and notice the difference.

First, load the spring of the j.rnpact
fteezer (135) by pulling up on the
knurled knob (138) of the rod (137)
until it clicks into position. Ro-
tate mounting plate l27l to worki.ng
position i.e. spring loaded release
knob (28) to the left, clamp (291
to the right.
Slide impact freezer (135) onto
mounting plate from front to rear up
to back stop and fix by rotating
clanp (291 clockwise.

Connect impact freezer plug (9) tb
socket (14) on the rear panel (21 of
the main unit (1).

Press the LIGHT BUTTON "IJ" (721 and
adjust illurninat,ion with the ligrht
control knob (139).
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tlith the "SPEED" selector (154), a
spring accelerating the rod (137)
after pressing the RELEASE-button
(L56) is preloaded. The higher the
setttitqpf. the selector t,he higher
ttre ldF:.'of the rod'. The optinum
valiie-toi aitterent specimens has
to be enpirically determined with a
series of tests applying different
speeds. As a rule of thumb: the
barder the specimen, the higher the
speed may be.

Cooling Down the Instrunent

&utsomatic LNz Refillinq

ln optional automatic refiLling unit'
(10) is available for use with the
main unit, (1). If an already exiE-
ting refilling unit tor the
REICHERT-.rUNG FC4 or FC4D cryosec-
tioning system is to be used, otl
additional PCB (Printed circuit
board) may have to be built' into
the main KF 80 unit (1) bY an
authorized service engineer

It the aut,omatic refilling unit (10)
is to be used, the main unit (1) is
best positioned on the left hand
side of a working table with suffi-
cient room to the left of the table
for the Dewar vesseL (54). The Dewar
vessel maY also be P1aced in front
of the table close to the Left-hand
side of the main unit (1) - Stand
Dewar vessel (54) on castor support
(55) and oPen caP (55) ' FiII with
liquid nitrogen (LNz ) uP to abouE
15 cn below the opening of the veE-
sel (54). Before inserting the re-
filling unit (10) into the Dewar
vessel (54) ensure that, the sealing
ring (57) is correctly positioned on
the underside of the flange (58) and
that the sealing caP (59), with the
sealing ring (60), is comPletely
cl0sed' connect multiplug (11) to
socket l]zl of the main unit rear
panel l2l . Connect st,lf f polyamide
Lubingr .(34) with ARMAFLEX insulating
hose ( 35 ) to L,Nz outlet ( 36 ) of re-
filling unit (10) and to LNz inlet
(37) of main unit (1).

Carefully introduce the refillingr
unit (10) into the full Dewar vessel
(54). This should be done slowly to
prevent the IrNz f rom boiling over.
If there are any signs of, boiling
imrnediately raise or remove the re-
filling unit, thus i.nterrupting
contact with the LrN_z .

Then again insert the'refilling
unit, proceeding very slow1y. Use
pliers (51) to clanp the flanges
(58, 621 tightly together to ensure
that the Dewar is hermetically sea-
Ied. Evaporating nitrogen gas (GN2)
will escape through the open solen-
oj.d valve in the refilling unit' un-
til the START button (53) is pressed
and/or the nultipin plug (11) is
plugged into the socket $21 on the
rear panel Ql of the main unit (1).
The experienced user is able to
shorten the firEt filling bY raPid
consecution of these stePs.

The schematic diagram on t.he front,
panel (52) will now indicate the
filling level of both the Dewar
vessel (80) and the Liquefier (81).
Two internit,tent acoustical and
optieal signals, one for the Dewar
vessel (82) and one for the lique-
fier (83) will alert the user once
LNz is exhausted. The acoustical
warning signal can be switched off
with switch l82l or (83). The oPti-
cal warning signal will continue
until LNz has been refilled.

If the instrument has already been
cooled down and the Dewar vessel
(54) requires refilling Press the
red STOP button (131) and oPen sea-
ling cap (59). Once the Dewar ves-
sel (54) has been filIed through the
open cap it must again be closed and
the START button (63) Pressed.

t.'t
't

'i
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The shiny side of the metal mirror
4+O $Wl is used for cryof ixation- This

side should be first cleaned with
WENOL (or similar polishing paste as
used for polishing the Wenel,t-cy1in-
der) and then washed with alcohol.

I Introduce the tiPs of the forceps
into the holes at the rim of the
cylinder (9il9) and Place it on the
metal ptate"I85) .

To commence rapid cooling Press RC

button (64) and START button (63).
llait until the desired temperature
{-190oC) is reached. ThF metal mir-
ror temperature is indicated on the
digital disPlaY (76) if the button
CRYOGEN l77l is pressed and lit uP-
The button GAS (78) switches the
temperature measurement to a sensor
(79) in the gaseous Nz above the
metal mirror.

Important: for best results when
impacE freezing the KF 80- must be
operated in t.he RC mode, otherwise
the metal mirror will not, each the
lowest, possible LemPerature.

Manual LNz Refillinq

The KF 80 may be refilled manually
without the optional automatic re-
filling unit (10) using a 4 I to 5 1

Dewar f,Iask (85) as follows:

Slowly pour L,Nz from the flask (85)
onto the metal plat,e (86) until it
is covered with L,Nz . Repeat untiL
the desired temperature (-190oC) is
reached. The temperature of the ne-'
taI mirror support (133) is indica-
ted on the diqital disPlay (75) if
the button CRYOGEN l77l is Pressed
and lit up. The button GAS (78)
switches the temperature measure-
ment to the sensor (79) in the
gaseous Nz above the liQuefier. 

,

Refill LNz using this procedure be-
, fore each rnetal rnirror cryofixation
until the top indicator LamP (80)
lights up.

Preoarinq Metal Mirrors

CRYOFIXATION

CRYOFIXATION OF TISSUE SI.,ICES

Affix a piece of ,r^r{S#*5r*ff-office
tape to a specimen carrier (151).
This piece of taPe must be smaller
than the specimen'carrier itself.
After cryofixat,ion the frozen speci-
men can be easier removed from the
tape than frorn the carrier without
tape, If cryosubstit,ution or freeze-
drying is to foIIow cryofixation, it
is useful to ninimize one dimension
of the specimen. This is achieved by
cutting a thin slice (0.3 mn to 1.5
mn) with the MACROTOME tissue slicer
(141).

The cover lt42l is'removed bY tur-
ning the_ two locking knobs (143)
9Oo. P1ate the Plastic Plate (144)
onto t,he spring-loaded table (145)
rough side up. Slide a cutting blade
(147) out of the dispenser (148) and
clean it with alcohol or xylene-

Insert the cutting blade (147) int,o
the opening of the blade handle
(149) and tighten the Al1en screw
with a 2 mm Allen key. Prepare a
specimen slice (146) of less than 25
mm diameter and Place it on the tab-
Ie (145). It is advantageous if-
final slice haE a thickness of be-
tween 0.5 and 1.5 nm. Using spacer
disc (150) placed in the center of
the cover $421 tne thickness of the
resulting slice is defined. If no
spacer disc (150) is inserted the,
slice will be approx. 1-5 mm thick.
l{ith a disc a slice of approx. 0.5
mm is produced. The thinner the
slice, the faster and more eftec-
tive the subsequent freeze-substitu-
tion and low temperature embedding!
Place cover (1421 on toP of the
specimen and position the two knur-
led screws (143) above the corres-
ponding openings of the MACROTOME

tissue slicer. Press the knurled
screws (143) down and rotate them
900.
Insert the cutting blade lL47)
between MACROTOME (141) and cover
It42l so that the sharP edge Points
towards the specimen.
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Move the blade towards the specimen
with a sawing movement

In order to avoid drying artifacts,
place the TTACROTOME in a humid cham-
ber (e.9. glove box), open the cover
l].42l and use forceps to Place the
slice on-a specimen carrier (151)
fresh cut surface upwards.

Place a piece of wet filter PaPer on
the bot,tom of the huniditY chamber
(152) and put the carrier (151) with
the specimen facing downwards onto
the hunidity chamber (152). Transfer
one of the precooled copPer cylin-
ders into the recess of the netal
mirror support (133) and oPen flaP
(57).

Select the appropriate parameters
f,or impact freezing: set the THICK-
NESS selector (153) to r'1,. The
acceleration for the imPact is
adjusted with the SPEED selector
(154). For mechanically sensitive
specimen a low speed rlrr is recom-
mended, fot more robust specimens
the speed may be increased uP ton11*. The PRESSURE selector (155)
does not i.nfluence the primary pres-
sure of the first contact between
specimen and metal mirror. This se-
lector (155) determines the secon-
dary pressure which the specimen is
held in contact with the metal mir-
ror after the first layer is. comple-
tely quickfrozen.

Attach the specimencarrier (151) to
the magnetic end of the slamming rod
(137), remove the-hUmidity chamber
(152) and use thezdiiffiS^to press the
red RELEASE button (155), while the
fingers rest at the finger grip
(157). The specimen should remain in
contact with the coLd metal mirror
for at least 1 rnin. Place a contai-
ner (158) filled with liquid nitro-
gen from a Dewar flask on the metal
plate (86). Press the ejector rod
(159) down while lifting the rod
(137) up with the knurled knob
(138), until it locks in the star-
ting position.

UEe pre cooled forceps to transfer
the specinen carrier (151) t,ogether
with the frozen specimen (145) up-
side down onto the metal plate (85).
Separate the frozen specimen from
the carrier with precooled fine for-
ceps and place the speci.men into the
liquid nitrogen cooled cont,ainer
(158). This container is used to
transf,er the specimen to the next
preparation st,ep (e. g. cryo-substi-
tution or freeze drying)

If it is necessary to divide the
frozen specimen slice into smaller
parts, remove the metal mirror (140)
from the metal mirror support. Close
flap (67). Place the frozen specimen
in the recess of the metal mirror
support (133). Holding the specinen
in precooled forceps it can be divi-
ded into smaller parts with a pre-
cooLed scalpel. Collect the specimen
pieces for further processing into
the container (158) filled wiEh
liquid nitrogen

Crvofixation of specimens on
soecimen pins

Select THICKNESS (153) setting "6",
SPEED setting ,1'r and PRESSURE set-
ting 'r5rr. Place a polyethylene foam
cushion (150) in the pin carrier
(161) and insert a pin (15, L7l in
the center. Place a piece of wet
filter paper on the bottom of the
humidity chamber lt52l. Prepare a
tissue slice of 1 otr 1.5 mn thick-
ness with the MACROTOME (141) as set
out in section Autonatic LNz Refil-
ling. Cut a piece of tissue from the
slice in such a way that it fits
onto the pin (15). The small tissue
piece is then placed on the pin (15)
with the freshly cut surface facing
up and the whole pin carrier (151)
is then put, on the humidity chamber
(152) with the specimen facing down-
wards. Transfer one of the precooled
metal mirrors (140) into the recess
of the netal mirror support (133)
and open flap (67).
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Attach the pin carrier (161) to the
nagnetic end of, the rod (137), E€-
move the humidity chamber and use
t,he thunb to press the red REL'EASE
button (155), while the fingers rest
at, the tinger grip (157). The speci-
inen should remain in contact with
the cold metal mirror for at least 2
min. Insert the tNr transfer contai-
ner (113) into the opening (115) and
fill with LNz by pushing it down as
far as possible with the wooden ap-
plicator stick (95). Press the ejec-
tor rod (159) down whiLe lifting the
rod (137) up with the knurled knob
(138) unt,il it locks in the starting
position. Use precooled forceps to
place the pin carrier (150) onto the
LNz transfer container (113), metal
plate up. Remove the specimen pin
(15) from the carrier (150).

The specimen (145) frozen onto the
pin (15) can now be transferred into
a cryo-ultramicrotorne in t.he contai-
ner (113). Warm the pin carier
(150) Eo room temperature and dry
before reuse. A clean precooled
metaL mirror (140) should be taken
for the next freezing procedure.

Crvofixation of Suspsnsions

Transfer one of the precooled metal
mirrors (140) into the recess of the
.metal mirror support (133) and open
flap 1671.

Set the THICKNESS selector to "1",
SPEED to *1* and PRESSURE to ,sri.
Place a piece of wet filter Paper on
the bot,tom of the huniditY chamber
(151). Affix a piece of transparent
office tape to a specimen carrier
(151), place a spacer ring (162l on
it and apply a droplet of the sus-
pension (153) into the spacer ring.
Place the carrier (151) with the
specinen facing downwards onto the
humidity chamber (152) .

Attach the speeimen carri.er (151) to
the magnetic end of the rod (137),
remove the hunridity chamber and with
the thurnb press the red REL,EASE but-
ton (155), while the fingers rest on
the finger grip (157). The specimen

should maintain contact with t.he
cold metal mirror for at least 2
min. Insert the LNz container (113)
into the opening (115) and fill with
L,Nz by pushing down as far as pos-
sible with the wooden applicator
stick (95). Press the ejector rod
(159) down while lifting the rod
(137) up with the knurled knob (138)
unt,il it locks in the starting posi-
tion.

Place the specimen carrier (151)
upside down on the metal plate (85)
using precooled forceps. Remove the
spacer ring (152) with the frozen
suspension from the carrier (151)
and place in the LNz -fiIled contai-
ner (113). The specimen can now be
transferred to the next preparation
Etep (e.g. cryosubstitution) .

End of Crvowork

Proceed as outlined in KF 80
operating instruction chapter 2.4.

151 162 163

FI LTERPAPER
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List of comoonents for metal nirror crvofixation:
(133) Metal nirror support
(X34) Locking screw
(136) Impact freezer
(137) Rod
(138) Knurled knob.
(139) - "[,fGHT" control knob
(140) Metal mirror

( 141) "llAcRoTOltlE"
l1.42l cover
(143) Knurled locking knobs
(144) Plastic Plate(145) Table
(145) Specinen
(147) Cutting blade
(148) Cutting blade disPenser
(149) Cutting blade handle
(150) Spacer disc

(151) Specimen carrier
(152) Humidity chamber
(153) THICKNESS selector
(154) SPEED selector
(155) PRESSURE selector
(155) Release button
(157) Finger grip
(158) Transfer container
(159) Ejector rod
(150) Pin carrier
(161) Eiector needle
(152) spacer ring
(153) Suspension droPlet
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