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SPECIMEN HOLDERS FOR SIMULTANEOUS CRITICAL POINT
DRYING OF MULTIPLE BIOLOGICAL SPECIMENS

R0 H RI MI K ANmd i.\ FI V i.| f I- ., Ia 1 tliE < (;. BrL F l- N. . I .S Arm)
Midil al 'v'TrirutrLwrm Rewan h it& 1).? hlpr.itr Labuprat',r, tOrt l)etri, k.

Pre-dert, k. Mll) 217(1

\Hý XA4 I Specimen holders were developed for simultaneous critical point hrying of multi-
ple specimens of monolayer cell cultures grown on Leighton tube glass cover slips or for speci-
mens of cells collected on silver or cellulose membrane filters. The use of these multiple specimen

holders makes it possible to process several specimens in parallel and thus significantly reduce
the time required for handling large numbers of samples and also eliminate the possible varia-

tions that occur in processing individual samples one at a time in series.

This labttratory is engaged in testing of polymeri( materials for biodegradation and
biocompatibility and in the development of in .:r,, methods for prescreening of these
materials for an, bio-interaction. In an effort to (orrelate the possible effects of
sublethal doses of toxit polvmeri( degradation products on (ell morphology and
ultrastruciure. we have used the critical point drying method of Anderson (1951) or a
modification of it (I)e Bault 19-3, Lewis and Nemanic 19'3). This is the mildest
method known for biological specimen drying and is considered to induce onhy minimal
shrinkage and surface alterations (Bovde 1971).

In our tn vitro screening system, test substances are placed into monolayer cell
cultures grown on Leighton cube glass cover slips. At the end of the test period, most of
the cells are still attached to the cover slips: however, depending upon the extent of
cytotoxicity of the test material, some tells are detached and float freely in the medium.
These free floating (ells are collected on Flotronics (Selas Corporation of America.
Spring House. PA) or Millipore (Millipore Corporation. Bedford, MA) filters.
Because of the lack of availability of multiple specimen holders for critical point
drying of cells grown on Leighton tube cover slips, and since the holders for membrane
filter preparations from the different manufacturers were not the proper size to fit the
Parr drying bomb, two different types of holders were constructed in our laboratory.
The two holders discussed in this article were constructed to hold several of either the
glass cover slips or the filters during the critical point drying process.

The holder in Figure I can be fitted into the Parr 4770 critical point drying
apparatus. It holds 22 glass cover slips 9 mm x 50) mm and was made from two pieces
of Y8 x 2 x 2 inch flat stock machined to obtain the desired dimensions. The two
halves were welded together and then welded to a 2 t s-inch diameter circular bottom.
A pin was placed through the bottom of the holder to keep the cover slips from falling
through. The two solid side pieces were machined from 2 '8-inch diameter stock and
were incorporated into the design to reduce dead space and thus the amount of liquid
used. There is a ;"g-inch diameter hole in one side piece to accommodate the exhaust
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IHi. .-\luoninuti holder lor mritial [point drying of (ell •on Leighton tube glass -oer slips Large ar-
ro%, show s.elded oiint,. and the slots in the side of the slide holder are to assure adequate cirtulation of
fluids in sample preparation see text,

tube of the Parr bomb and to allow the use of a pipette for fluid changes. A handle was

placed on the other side piece to facilitate removal; however, this could be placed on the

holder itself.

Figure 2 shows the holder, which also frts the Parr apparatus. used for the
preparation of specimens on metmbrane filters. All sections were machined from

2' s-inch diameter stock, and the sample supports were cut from 100 mesh stainless

steel screen. The design permits each section to fit inside the rim of the section below it,

and the greatest number of sections that can be stacked is determined by the length of

the supporting rod. The ý'/s-inch diameter hole is needed to accommodate the exhaust

tube as shown in the tnset of Fig. 2. This holder has proven to be very versatile and

samples other than the membrane filters have been processed successfully. The size

of the specimens accommodated by this holder is limited by the indicated dimensions.
Our routine for critical point drying with these holders is as follows: The biological

material on the glass slides or Flotronics filters is placed in the special holder, fixed in
2% glutaraldehyde for 2 hr, washed with 0.15 NI phosphate buffer, fixed in 2%
osmium tetroxide at 0 C for 30 min, washed twice with 0. 15 -l phosphate buffer, and

dehydrated with ethanol (50%, 75%, 95%, 100%. 100%) in IOl-min steps. The ethanol
is then replaced in IO-min steps with increasinL contentrations of isoamyl acetate
(50%, 75%, 95%, 100%, 100%).
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The samples in the holder are then transferred to a Parr critical point drytig
apparatus and critical point dried with liquid CO . as the transitional fluid. according

to the method described by Anderson. Approximately 9 x 9 mm squares of either the

Flotronics filters or the glass cover slips are mounted on aluminum stubs with All

Purpose Cement No. 527 (Bond Adhesives (Co., Jersey City, N.J.) and conductive
paint, and evaporation coated with carbon and gold in a VE 10) vacuum evaporator
(Varian Vacuum i)ivision, Palo Alto. CA) at 2 x 10 I "'uorr (Echlin 19T4). The

specimens are examined in a Model 1000 scanning electron microscope (Advanced

Metals Research Corp., Burlington, MA) with an accelerating voltage of 21t keV and a

resolution of 10(01-201)0A. Samples collected on Millipore filters are soluble in this
intermediate fluid, and are therefore critical point dried according to De Bault's

modification of Anderson's method.
We have obtained excellent results using these two holders for the critical point

drying process. The use of these holders has decreased the time necessary for
processing multiple samples.

Another advantage of processing samples in these holders is that any differences

between individual sample preparations due to minor variations in procedure are

eliminated.
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