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Page 3

Fig. 2 shows the x-ray images of a scetion of the retina pagment epitheliunt of the Trog
Runa cuteshivng.  Ocular tissue from hght adapled frops was immediately Qxed alier enuctea-
tion in 3 percent glutarakdehyde (10 hrs.) in 0.1 M cacadylate buller (pH 7.4). Tissnes were
washed in 0.1 M cacoctylte buffer, post-fixed tar e in b opereent osmium wetroxele in 0.1
M cacodytate bulfer, washed in distilled water. dehydrated in acctone, embedded in plastic
(Epon §12) and scctioned on a diamond knife. The 700-900A thick sections were pliced in a
droplet of waler on a resist coued silicon wafer and the spectmien hested (9 drvaess, The
sections were stained Tor 90 see. with o continnous flow of 2 percenl ugueous uinnyl acetate
Synchrotron radiation from DESY was used for the exposure. The SEM invpe in g 2u has
been obtained with the convenuonal SEM. A short focal length final lens S1M with a Laly,
cathode was used 1o obtain Figs. 2b €6). In this micruscope the low-loss imaging method (7)
is used in which the image is Tormed by collecting high envcrgy clectrons seattered from the
sample surface, rather than the Jow energy secondary electrons which are wsed i the conven-
tional SEM. This results in & higher sensitivity o small changes in the surface topugraphy and

pives betler contrast than obtainable with conventional scanning clectron microscopes.

-~ . . M . . . - -

Structures with dimensions below SOA are visible in Fig. 2b. Some of the Tinest structures
visible niay be parly due o the metallization process (the resist is coated with o thin Au-Pd
(60:40) Milo to make the surface conductive for the SLM inspection) but il is vbvious trom Lhe

. - ¢ " X .
picture that a resolution of at deast 100A has been oblained in the x-ray mictoscopy process

We conclude that PMMA resist has o resolution  which is better than [00A und his
enough contiast Lo make Teatures with these dimensions visihle, A high resotution SEM ol the
type used to produce Figo 2b is prefecred for the viewing of the resist surlace when high
resolution is desired. The resolution obtained is very close to the resolution limit of organic
resist lilms which is determined by the range of sccundary clectrons and by the resolution limit

due to Jiffraction in resist.
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Lhe photapraphs shown are two examples of the objects investigated so far. Others
imclude heart ot chrek embreo cells, monkey reling sections {in colluboration wicth 1. W,
MeGowan, University of Western Ontario). meuse and puincas pig brain sections and tissue
cultures of humuan central nervous system tumars (in collaboration with 1. Manucudis, Yale
Universily)  Many details ol the struclures in onr micrographs have not been seen by any

other method,

. . . P ™ T S S N SO Wy S VR S



Figure |

Figure 2
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FIGURE CAPTIONS
Soft x-ray replica of a part of a chromosome from the salivary glands of
Drosophila in x-ray resist {(PMMA) Exposure about 10° joules/cm’ (16 hrs)
with carhon Ka radiation (A=44.8A). Developed in t:b mixtore of methyl
isobutylketone and isopropanol for 1 min. SHEM micrograph with a conven-

tional seanninp electran microscope at 60° viewing anple.

Soflt x-ray replica obtained from & thin plastic embedded seclion of ltog retinal
pigment cpithetium.  Exposure with synchrotran radiation from DFESY with an
cffective wavelength region A = 30 - 49A. Exposure dose shout 10°
joules/em®, exposure time 15 min.. distance between the sample and the point
ol cmission 40m. 1ig. 2a, taken in a commercial SEM shows elliptical protu-
herances which are representative of mefanin granules from frog retina pipment
epithelivm. Fip. 2b. In this high resolution low-loss f\‘.l’.\’l micrograph of a
melanin granule from a frog reting pigment epithelium cell, ultrasiructural
details can be clearty seen which measure less than 1004 in size. The marker

represents 1000A in a) and b).
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