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SEM Process(1)

1L 288 449

05% sodium chloride+04% sodium citrate

sodium chloride 05g
sodium citrate 04g
100m!

2. #F 2A4Y

05/05(05% GA+05% FA)

25% glutaraldehyde 8l 4ml 2ml

4% paraformaldehyde 50 25 125

M/15 or M/10 phosphate buffer 342 171 855
400 200 100
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SEM Process(2)
Surface structure
Fixation
1. Prefixation
05/05(05% GA+05% FA) over 2 hrs
2. Rinse with 0.1M phosphate buffer (PB) 40 mins X 3 changes 2 hrs
3. Postfixation 1% OsO, 2 hrs
4. Rinse with PB 40 mins X 3 changes 2 hrs
Conductive staining
5. 2% tannic acid 2 hrs—overnight
6. Rinse with PB 40 mins X 3 changes 2 hrs
7. 1% 0sO, 2 hrs
8. Rinse with PB 40 mins X 3 changes 2 hrs
Dehydration
9. 50% ethyl alcohol 30 mins
10. 70% ethyl alcohol 30 mins
11. 80% ethyl alcohol 30 mins
12. 90% ethyl alcohol 30 mins
13. 95% ethyl alcohol 30 mins
14. 99% ethyl alcohol 30 mins
15. 99% ethyl alcohol 30 mins
16. 2-methyl-2 propanol(t-butyl alcohol) 40 mins X 2 changes 80 mins
17. Freeze-drying
16*. isoc-amyl acetate 10 mins X 2 changes 20 mins
17* Critical point drying
Mounting
Coating with Pt-Pd about 6-8 nm

Observation with SEM
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SEM Process(3)

Internal structure(AODO method)

Fixation
1. Remove of blood with 05% sodium chloride and 04% sodium citrate
2. Perfusion fixation
05/05(0.5% GA+05% FA)

3. Rinse with 0.1M phosphate buffer 20 mins X 6 changes

4. Postfixation 1% 0sO,
5. Rinse with PB 20 mins X 6 changes
Craking

6. 25% DMSO

7. 50% DMSO

8. Freeze craking with razor blade

9. 50% DMSO

10. Rinse with PB

11. Fixation 1% 0sO,

15 mins X 2 changes

10 mins X 6 changes

Maceration
12. 0.1% 0OsO,
13. Rinse with PB
14. 1% 0OsO,
15. Rinse with PB

10 mins X 6 changes
10 mins X 6 changes

Conductive staining
16. 1-2% tannic acid
17. Rinse with PB
18. 1% Os0O,

19. Rinse with PB

10 mins X 6 changes
10 mins X 6 changes

Dehydration

20. 50% ethyl alcohol

21. 70% ethyl alcohol

22. 80% ethyl alcohol

23. 90% ethyl alcohol

24. 95% ethyl alcohol

25. 99% ethyl alcohol

26. 9% ethyl alcohol

27. 2-methyl-2 propanol (t-butyl alcohol) 40 mins X 2 changes

28. Freeze-drying
27*, iso-amyl acetate
28*, Critical point drying

10 mins X 2 changes

Mounting
Coating  with Pt-Pd about 2nm
Observation  with SEM

within 20 ming
2 hrs—overnight

2 hrs
2 hrs

30 mins
30 mins

1 hrs
1 hrs

2—5 days, 20C
1 hrs
1 hrs
1 hrs

2 hrs, at 4C

1 hrs

30 mins-1 hrs
1 hrs

20 mins
20 mins
20 mins
20 mins
20 mins
20 mins
20 mins
80 mins

20 mins
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SEM Process(4)

Submembranous structure(6 N NaOH maceration method)

Fixation
1. Remove of blood with 0.5% sodium chloride and 04% sodium citrate
2. Perfusion fixation
25% glutaraldehyde in 0.1M phosphate buffer, pH 7.3

3. Excision and cut

4. Immersion in the same fixative 3 hrs, RT

5. Rinse with 0.1M phosphate buffer 20 mins X 6 changes 2 hrs—overnight
Maceration

6. 6N NaOH maceration about 15 mins, at 60C

7. Rinse with PB 20 mins X 6 changes 2 hrs

Conductive staining

8. 1—2% tannic acid 2 hrs, at 4C
9. Rinse with PB 20 mins X 6 changes 2 hrs
10. 1% 0sO, 2 hrs
11. Rinse with PB 20 mins X 6 changes ‘ 2 hrs
Dehydration
12. 50% ethyl alcohol 20 mins
13. 70% ethyl alcohol 20 mins
14. 80% ethyl alcohol 20 mins
15. 90% ethyl alcohol 20 mins
16. 95% ethyl alcohol 20 mins
17. 99% ethy! alcohol 20 mins
18. 99% ethyl alcohol 20 mins
19. 2—methyl—2 propanol (t-butyl alcohol) 40 mins X 2 changes 80 mins

20. Freeze-drying
19% iso-amyl acetate 10 mins X 2 changes 20 mins
20*. Critical point drying

Dissection with thin needles under dissecting microscope
Mounting

Coating with Pt-Pd about 6 — 8nm

Observation with SEM
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SEM Process(5)

Cell maceration/SEM technique(2N NaOH maceration method)

Fixation
1. Remove of blood with 05% sodium chloride and 04% sodium citrate
2. Perfusion fixation
25% glutaraldehyde in 0.1M phosphate buffer, pH 7.3

3. Excision and cut

4. Immersion in the same fixative 1-2 days, RT

5. Rinse with 0.IM phosphate buffer20 mins X 6 changes 2 hrs-overnight
Maceration

6. 2N NaOH maceration 3-7 days, at 25C

7. Rinse with DW 3-4 days, at 25C

Conductive staining

8. 1—2% tannic acid 2 hrs, at 4C
9. Rinse with PB 20 mins X 6 changes 2 hrs
10. 1% OsO, 2 hrs
11. Rinse with PB 20 mins X 6 changes 2 hrs
Dehydration
12. 50% ethyl alcohol 20 mins
13. 70% ethyl alcohol 20 mins
14. 80% ethyl alcohol 20 mins
15. 90% ethyl alcohol 20 mins
16. 95% ethyl alcohol 20 mins
17. 99% ethyl alcohol 20 mins
18. 99% ethyl alcohol 20 mins
19. 2—methyl—2 propanol (t-butyl alcohol) 40 mins X 2 changes 80 mins

20. Freeze-drying

19* iso-amyl acetate 10 mins X 2 changes 20 mins
20*. Critical point drying

Dissection with thin needles under dissecting microscope
Mounting

Coating with Pt-Pd about 6—8nm

Observation  with SEM
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SEM Process(6)

Corrosing casting of blood vessel

Precedures
1. Removing of blood(Saline, and then methacrylate monomer occasionally)
2. Perfusion of the casting medium
(Mercox + methacrylate monomer + polymerizer)
3. Polymerization of the medium(60C water bath, 6—8 hrs)
4. Corrosion of tissues(10%—20% NaOH, etc.)
5. Washing the cast(hot water)
4. and 5. are repeated until thorough corrosion.
6. Washing in cooled ethanol(99%), for removing deposit of soap

Conductive staining

7. 1% 0s0, 2 hrs
8. Rinse with DW 20 mins X 6 changes 2 hrs
9. 1% tannic acid 2 hrs, at 4C
10. Rinse with DW 20 mins X 6 changes 2 hrs
11. 1% 0s0, 2 hrs
12. Rinse with DW 20 mins X 6 changes 2 hrs

Dissection of cast (cutting, freeze frature, freeze cutting, etc.)
Dehydration through a graded series of ethanol.

Drying  (air-, freeze-, critical point-)

Mounting

Coating with Pt-Pd about 6-8nm

Observation with SEM

Casting medium
a) metylmethacrylate monomer: low viscosity resin
(must not include hydroguinon, as a polymerizer)
b) “Mercox”: high viscosity resin
¢) MA(polymerizer)
1) Before anesthesia, a) and b) are mixed to an optimum viscosity.
2) Just before perfusion, ¢) is poured into the mixed medium{1—2%)
Importances
1) Completely removing of blood
2) Viscosity) (=20 - 50% glycerin solution)
3) Within 10 mins, perfusion should be performed.
4) Perfusion pressure(under 100 mmHg)
5) Thoroughly perfusion of the medium




