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There are two methods for observations of boundary surface of metal, polymer, mineral, and
biological tissues under Scanning Electron Microscope-or Transmission Electron Microscope. .One

of them is to observe the block surface which is polished as eut with microtome.

The other is

to observe the complementary su;faces 'vs}hi,ch are cut "ont"c_)£ a block with ultramicrotome, The latter
has the advantage of making it possible to observe.séctions which are cut in thicknesses not only
30-100nm but alsc 0.5-1gm. That is to say, some: specimens can be studied by finding their right
boundary surfaces under a light microscope ; some under an electran microscope.
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Table 1
Specifications
Ultramicrotome Feed System Feed Movement of | Cutting Speed | Cryo-Attachment ; Zoom Optical
speciman System
Huxley Mechanical advance Sam~150nm ##% (D) 0.2~2mm/sec X -
by Lead screw
LEB-4800 Thermal and manual () Snm~100nm wE (B) I~50mmn/ sec Q movabule
# 30nm~15um
LXB~8800 " Snm~130nm " 0. 1~20mm/ sec 0 "
# 30nm~50pm
LKB-IV " 0~200nm ##% (C) 0.1~70mm/sec X Semi Fixed
#2002, Spm
LKE-V " 5~200nm ## (B) 0. 1~20mm/ sec 0 Movabule
+ 100nm~50um
LKB-New Nova " 10~200nm " 0.1~20mn/sec [\] Fixed
{Kova) * 100nm~50um -
Leitz Thermal 20~150nm Rotation 3~50mm/ sec X Semi Fixed
Hitachi MIM-Z FElectra mag 4~700nm 5 (C) 0.08 10nn/sec X "
JEOL Jin-7 Thermal expansion Snm-40m s (D} #(, 6~10mm/ sec x* "
Porter, MT-1 fechanical advance 25nm~Zm we (R Hand cutting X "
by lead screw
Parter, MT-2 " . lnw~dum #(0) #0.09~3 . 2mm/seq 0 "
SORVALL MY-6000 |Micreprocessor controlled| 5+995nm wx (D) 0, 1~39 , Imm/ seq 0 "
(MT-5000) |Mechanical
Reichert Omily Thermal 10~150nm # (D) %0, 5~5mm/ sec X Fixed
" Ol " 10~150nm " #Q, 5~10mn/ sec 0 "
0. 1~20um
Y Mtracut-E | Mechanical by 1~0%9nm #% (C) #0, 1~90mm/ sec ] "
Steppingmotor

%*manual mode speed variable by handwheel revclutions
oA,

The specimen arm is deflected sidevays so thab the specimen block moves through a parsllectogram-shoped path.

B. The specimen block meves through a D-shaped path, the downward cutting stroke forming the straight leg.

C. The specimen arns of the Porter-Blum 1T, LKB-IV and Reichert-E Ultramicrotome are moved backwards from the
nife is retracted during the upward stroke until the specimen block has cleared the knife edge.

D. The specimen arms in the IXB-I, III, ¥, Nova Ultrotomes are moved up and down along the same path, but the

knife edge during the veturn stroke.
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Ultramicrotomy

Ultra-thin
Sectioning 7

Animal . Fixation - Embedding-
~Biological — Fresh - Freezing
tissues
-Vepetable-— Embedding ——M——

/Fixation__.._—
Fixation — Embedding.|

—Shape and Size (0,1~7mm)

I Section Thicknessers (20~150nm)
FKnife (Glass , Diamond)
Secticning -~ Dry — Wet (Cryo-Sectining)

20°C~24°6
- Temp. —i:
=20°C~-170°C

Polymers
{Cryo-8ectioning)
. G Freezing —
L nen ?mlogicalw L Cutting Speed (0.5~70mm/ssc)
specimen Metal Trimming
Mineral-——- Trimming — Embedding

SPECIMEN

KNIFE

Fig. 1 Theoretical cutting form;
f: feed
h: speed
o sectioning angle
A1 clearance angle
7 : real angle of knife
01 knife angle
R : rake angle
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Fig. 2 Faces of trimmed specimen block,
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Fig. 3 Stages in the trimming of a large
specimen block.
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Fig. 4 Stages in the trimming of a specimen
block on the ultra microtome.

— 263 —

HTR7eys\8D EFT Lom BES, B3 10sm
SHEWIREBTED A bhac bbb b, C oldid
ZEMET T AR T CICERTS &, EEAE
PR Ll TR ey ) LTS L
TEEUREERRYICLTLES T EMSH 5,

3.3 zHRb—LCLBPYI LTk

IR b—AITEA MY 2 s REEERAY S AR
BEAYEY FFq4 75HOT, 1~bum OEXTHEF
LIS BBET3 HFETHL ., CORERBEDER
MIDOER L, BBNT Jo TR Lo v 5 A R
BEANT, HEOF PR - TR LML ER
RHSTHL TEPHRS . ERCOERERBETTS
&, 3R —LOBERE s TREEAEL T AED
LHEM, LKB #H0 &0 MO AR R 24
BLTWEOT, £00ERE0, Fig 4 mlvhik
FHIETAELE, @Izt —-adavio—=y b
OFEOEE LT L, bR LR (UP) 1td 8, &
VxvF—¥a vy Vit Fig 4-(1) @ LD I EFICH
B, LARET4 5 nEDE I~Bg EfELS 4 7285
HEMETHE S, EFORMEM LT T TS, B
BAITFR (DUWN) i85 &, 74 7 BB Bic 50um
BIEL, FMoMAizdsnhsd, EESELEIZLES
ki, FA4 7 b E - TIROWERIRSL, o
EEOCCDE Lic & b ElEnT YT, @FEmESHL
&, 74 7AF V% Fig 4-(3) O #ic 30 B 5 K|

Fig. 5 Possible adjustments to the knifeZand
the specimen block in the ultra microtome.
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Fig. 6
A Glass knives with various angle made by
using LKB knifemaker
B  Knife edge observed with the scanning
electron microscope

Fig. 7

A Diamond knife made by JUMDI {by
courtesy of SEMAL Co.)

B Knife edge observed with scanning
clectron microscope

AP

& rEw B+ 713, 16534F H. Fernandez Mor-
an'® iz ko THE AN HOT, 4R ECEERED
FHlO o o iEh, RETRERZS 107 S A
FLURA LAY, BETEIDF 4 7 RAESHILO
THEBLCHED LY, ELOWMRHBCR - THEHINT
W, R - TR AR T A

T, Mg
DOEHCESSEARD, £4 F¥2 Y P47 O0EE
BHL o TOBDTH B WD F 1 7 THHIT
BT & R EERERTE S &4k, W OBHIEIE
e R, BEILTHAGELELET LOERLNE,
BREOWOEBEN LR TS, L LI O F1 7
i, B, ERES e 20 & LTEYD, AT A
4 7 HEAIERICREET, BOHEEE LN ERD
o CAVIZEME ROMEBLAY, HHE, BEEECSH

— 12 —



o

BAHALEL NG, £4¥2 v F+q 7 OWARE
3mm GO+ 4 7T, B H ALY DN LT
b, S~ L L, ERESNT 3 vOBER
A~B HEHIES T LB Bo L LI I EER S
& LHE LTBRER AR S 2 A EA - o F 4.7 75
DT, TAEREET 5. LBRLEABEBREN
f:b\l‘”@ ' .

5. HEEUFOEY

BHmid, +4 7 H— b OKEICEE Lo EEE E v
Ay VS EETHE S, THICDNTHE, B
sy e ki ey RN LETE D&
bHBH, EEFRTHI BN & - TR RE RS
WL GBESEE D, FORIHBESCTRELI
PhER o, iR o TRIFERR L BT
20 PTwEEsER L ThaHikafad s, (Fig.
8)

1) BLMoiE  Fiedodw, 7y K2yt
v PTHBKmICH OB L D LA G TiEAT
o TOFRA Vg, HLMAWRETS Y » F ol
BRI S ST, 0y FAEEO &S T
JTECETHS, BT 5 oFRIH LTTO
B, Bl ey b ERES) y FOBKEICE
L, GIFWBET20TH B,

{1 {2)
5
7 =

Fig. 8 Stages in the collection of the sections,
S: section
G ogrid
DW : Distilled water
W eyelash probe
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Fig. 9 Cryo ultrotome.
A LKB-8800 Ultrotome equipped with cryo-kits
B Schematic diagram of the temperature regu-
lation system
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Fig. 10
A Ulirathin sections of magnetic tape.

a embedding material
b oxide particle layer
¢ basic layer

B Deformed section when polymerized with
embedding media

Fig. 11 Ultrathin sections of metals.
A Cupper plate for print cirenit
B An alloy (tin/lead) for solder
C  Sections resectioned perpendicular to an
original aluminum section
Judging from the resectioned secticns,
surface of 1000 A original section is smo-
oth (arrow),
surface of 5000 A original secticn is rough
{arrow).

a

b
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Fig. 12 Specimen with two faces in the
goniometer-type holder.

Face A can be cut firstly, face’ B can be

then cut by turning the specimen block

hoider at 180°

Fig, 13 Sonic muscle of the Thcrapon an
rhynchus.
a longitudinal section

b cross section
¢ the ridge between two faces
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Fig. 14 Ultrathin sections of artificial lether,

A, B cryo-sections
C embedded with metylmethacrylate resin
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