
AUC Cell Assembly

Required Materials

(2) Window Holders (#812)

(1) Centerpiece (#810)

(2) Window Holders (#812)

(1) Centerpiece (#810)

(1) Cell Housing (#811)

(2) Windows (#840/834)

(Quartz or Sapphire)

(1) Screw Ring (#813)

(1) Screw Ring Gasket (#8192)

(2) Window Liners (#8193)

(2) Window Gaskets (#8191)

(2) Fill Hole Gaskets (#817)

(PE or neoprene)

(2) Fill Hole Screws (#816)

(1) AUC Cell Assembly Torque Stand

Screw Ring Grease

Variants of cell components

Screw rings

Screw rings are available from Nanolytics Instruments� and others. They feature a
sawtooth thread which means that they will fit only in the correct orientation. When
screwed into the housing’s thread upside down, they will block noticeably after one or
two turns. While our screw rings carry no mark, other makes exhibit the words ”out”
or ”up” to mark the side that will be directed outwards.

Window holders

Window holders are universal for quartz or sapphire windows. However, there is a
variant for special use with interference optics. Instead of the rectangular cutout, there
will be two narrow slits, matching the narrow beams of the interference light source.
This variant enhances interferogram image quality. It cannot be used for other optical
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systems. For instance, they cannot be used for measurements where interference and
absorbance optics are applied synchronically.

Centerpieces

Centerpieces are available as charcoal filled epoxy (”Epon”), aluminum, or titanium.
Their difference lies in chemical resistance and stability. Epon centerpieces are sensitive
to many organic solvents, but their advantage is that they require no gaskets that are
required for metal centerpieces to seal them against the window and need to be replaced
for each run. The drawback is that they are rated to run no more than 42 000 rpm,
except for our Epoxy centerpieces that are available in two variants with differently
thick septums, one variant for up to 50 000 rpm, the other for the maximum an AUC
can run - 60 000 rpm. These centerpieces were introduced by Spin Analytical, and we
continue to manufacture them.

Metal centerpieces are fit for 60 000 rpm in both aluminum and titanium. While alu-
minum centerpieces are sensitive to acids and bases and to some organic solvents, ti-
tanium will resist any typical solvents. Moreover, titanium centerpieces by Nanolytics
Instruments� , which have been available from us since 2000, are manufactured in a
variety of optical pathlengths: 1.5, 3, 6, 12, and 20mm. This allows for optimal signal
within a wide concentration range, which is of special interest for the application of ab-
sorbance optics - the most popular detector - where the dynamic signal range is rather
narrow. The capacity to adjust the optical pathlength to sample concentration is useful
for interference optics as well. For Epon and aluminum, the only other pathlength than
standard 12mm is 3mm, inserted into standard housings by means of spacers.

Housings

Housings from Nanolytics Instruments� are made with metric threads for the fill holes,
while other makes feature imperial threads. The advantage of metric threads lies in their
finer lead, allowing for more sensitive adjustment of torque when the fill hole screws are
tightened. See below for information on the fill hole screws.

Apart from the fill holes, there is no difference between standard (12mm) housings from
different makes. However, housings from Nanolytics Instruments� are available in other
pathlengths as well: there are corresponding housings for all lengths of centerpieces
listed in the previous section. There are two advantages for using the specific housings
(rather than standard housings and spacers): (1) the absence of spacers introduces less
elasticity into the assembly, reducing the risk of leakages, and (2) the cell bottoms
are elevated such that for each optical pathlength, the position of the 2/3 plane inside
the solution is maintained, which is crucial for correct focussing of interference optics.
Thus, we strongly recommend to maintain complete cell assemblies for different optical
pathlengths.
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Fill hole gaskets

Fill hole gaskets are needed to seal the fill holes against the fill hole screws; they need to
replaced for each run. They are available in polyethylene and neoprene. The latter were
introduced by Spin Analytical, same as teflon gaskets. While we do offer the neoprene
variant, the PTFE variant has been discontinued. There is no general recommendation
for which material to use; it is rather a matter of personal preference.

Fill hole screws

Fill hole screws are available for metric and imperial threads, for the two variants of cell
housings. Imperial thread screws are made of brass, metric screws of steel, to make them
easily distinguishable. Imperial thread screws, originally equipped with simple slots,
were made with hexagon sockets by Spin Analytical for safer handling, eliminating the
wearing of slots with time, especially when using screwdrivers that do not fit perfectly.
We continue to offer these screws; they are driven with a 5/64 hex key. See below for
screwdrivers fitting either variant.

Calibration cell

The calibration cell, commonly referred to as the counterbalance, is inserted into the
utmost hole of a rotor; i. e. hole 4 in a four hole rotor and hole 8 of an eight hole rotor.
It is equipped with masks with rectangular cutouts at defined positions. These masks are
manufactured in high precision, as they are needed for radial calibration of any optics - a
crucial experimental parameter for obtaining correct sedimentation coefficients. A large
thread in the middle holds a screw from a weight set in order to balance the opposite
cell to a precision of ±0.5 g.

Calibrations cells are made of aluminum. When using titanium centerpieces of 12mm
length or more, a titanium counterbalance must be used, as the higher weight of titanium
centerpieces can not be balanced with the weight set. Screws with sufficient weight
would stand proud of the hole, and the protruding part could tear of when exposed to
centrifugal field.

The cell must be perfectly aligned, otherwise the calibration masks will not produce
their shadow at the precise radial position. Scribe marks at the bottom need to be
aligned with scribe marks on the rotor. Since 2023, our calibration cells are equipped
with additional bottom notches, similar to those on the bottom of cell housings, in order
to align the calibration cell with the alignment tool (see in section ”tools” below) for
precise and convenient alignment. It is also necessary to insert the cell in the correct
orientation - if turned by 180◦, calibration will not be correct. To prevent the cell from
rotating out of alignment, it is equipped with a PVC punch driven by a hexagon socket
screw. By fastening the screw, the punch is pressed against the rotor hole wall. Hand
tightening is sufficient; the screw should not be over-tightened which could damage the
punch.
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Tools for cell assembly

Screw drivers

Hexagon socket screws can be driven with a simple 5/64 Allen� key or with an adjustable
torque screwdriver with the same hexagon bit. Both are available on the tool market,
but we offer them for convenience. Screw drivers for slotted screws should fit perfectly
- much damage has been done to fill hole screws by using screw drivers that were too
narrow. We offer screwdrivers with perfect fit that are specially manufactured for fill
hole screws.

Cell alignment and removal tool

This universal tool is found in any AUC lab. It is a ca. 15 cm long cylindrical tool, with
a narrow end for punching window holders and centerpiece out of the housing, and a
wider end, equipped with a blade to fit into the screw ring, for hand tightening it after
assembly. The screw ring is fastened to the final torque with a special torque stand
(refer to next section) which is also used for disassembly. Another tool is available for
the first task, described in the next but one section.

Cell assembly torque stand

After assembling a cell and hand tightening the screw ring, it needs to be fastened to a
final torque - we recommend 140 in lb (16Nm) for any centerpieces from our production.
A torque wrench is required to apply this defined force. While fastening, the cell needs
to be held by an appropriate tool to prevent it from rotating and avoiding the torque.
Originally, this tool was a simple stand with a blade, inserting into the bottom notches
of the cell housing. For decades now, a newer tool has been in use, equipped with a
three jaw drill chuck which is fastened with a handle that is pushed (and held) down,
holding the cell in place. After torquing and releasing the handle, a spring will make the
cell jump upwards so it can be removed from the chuck. Unfortunately, the mechanism
tends to wear out so that pressing the handle does not cause the chuck to close firmly
enough so that more and more force is required to press down the handle sufficiently,
and the cell might turn nevertheless, causing damage to the outside of the cell.

Spin Analytical introduced a torque stand that combines both principles. It carries a
blade that fits into the bottom notches, actually taking the torque and preventing the
cell from rotating. It is held safely in place with a chuck with relatively mild force
applied by a short lever. Thus, the blade rests firmly inside the notches, and they will
not wear as they would if the cell would inadvertently rise or tilt during the process of
torquing. We continue manufacturing this product.
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Cell component press

The cell component press is a tool for safely ejecting the parts of an AUC cell from the
cell housing. In some cases cell components can become stuck in the cell housing and
can be extremely difficult to remove. The cell component press can be used to remove
these stuck components.

Cell alignment tools

It is mandatory to align measurement cells such that the sector-shaped walls of the
centerpiece are oriented along the centrifugal field. Otherwise, convection along the
centerpiece walls will cause hydrodynamic turbulence, leading to flawed results. The
simplest procedure is to align the scratch marks on the cell bottom to matching scratch
marks on the rotor. However, it has turned out that on many rotors the scratch marks
are not precise; in some cases, it can be seen that the inner marks do not even match the
outer marks. Also, this procedure is purely by eye and dependent on the operator. For
this reason, Spin Analytical and Nanolytics Instruments� independently developed more
sophisticated devices to facilitate precise alignment - which should be 0.1◦ or better.

A rather simple tool was first introduced into the market by Spin Analytical. It fits into
the central rotor hole with a leg and features a blade to engage into the bottom notches
of each cell, rotated with a calibrated handle until the correct position is reached. The
drawback for this tool is that the rotor must be tilted onto its side in order to access
the bottom plane, possibly causing already aligned cell to move again, which might also
happen when the rotor is brought back into the operating orientation. This tool will
be continued by Nanolytics Instruments� , but this does not have high priority as other
solutions are available.

Another tool developed by Spin Analytical is the optical alignment tool, where an image
of the centerpiece is projected onto a camera plane and displayed as a live picture. This
solution has the advantage of eliminating any imprecision of bottom notches, centerpiece
keyway, and guiding rail, as the crucial centerpiece orientation is addressed directly.
Furthermore, the image can be stored for documentation purposes. This tool, also,
shall be continued by Nanolytics Instruments� .

The variant introduced by Nanolytics Instruments� is a mechanical solution, a stand
the rotor is placed upon, avoiding the need to tilt the rotor. High precision blades will
engage into the bottom notches, and the tool has been shown to guarantee an angle
error better than 0.1◦. Four cells can be aligned in one go; for eight hole rotors, the
rotor will simply be turned by 45◦ to align the other four cells. It can be used for the
calibration cell as well. Apart from its precision, the major benefit of this tool is that
the process of alignment is extremely fast and convenient, as the cells just need to be
turned until the blade engages; a process of a few seconds.
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AUC Cell Assembly Procedure

1. Place a window gasket at the bottom of a window holder.

2. Position the window liner inside the window holder so that the opening of the
window liner is opposite the keyway of the window holder.

3. Place a window inside the window holder, aligning the scribe line on the window
with the keyway of the window holder. Press down gently on the edges of both
sides of the window. Make sure window is free of debris and/or fingerprints.

4. Repeat steps 1 through 3 to assemble the second window assembly.

5. Slide a complete window assembly in the cell housing with the window facing up
by aligning the keyway with the cell housing key.

6. If using a metal centerpiece (titanium or aluminum), insert one double sector
gasket on each side under the centerpiece’s rim with a forceps and turn it such
that the center rib matches the diaphragm perfectly.

7. Insert centerpiece into cell housing and align the centerpiece keyway with the cell
housing key and let it fall gently on top of the window assembly. Important:
Never use a tool to push the centerpiece inside the cell housing, this could damage
the centerpiece.

8. To insert the second window assembly into the cell housing, hold the cell housing
on its side and position the second window assembly so the window is facing the
centerpiece. Slide assembly into cell housing making sure the keyway of the window
assembly is aligned with the key way of the cell housing.

9. Place screw ring gasket on top of second window assembly. Lightly coat the
screw ring and screw ring gasket with an approved lubricant like lithium grease
or Spinkote� to ensure proper sealing and torquing of the cell assembly. Spread a
very thin coating of lubricant on the threads of the screw ring. Apply a thin coat
of lubricant to the screw ring gasket as well. Wipe off any excess lubricant.

10. Screw the screw ring into the housing, ensuring the correct orientation. Some
screw rings carry a mark UP or OUT that should be facing you. If the screw ring
tends to block after one or two turns, it was likely inserted upside down.

11. With Epon centerpieces, you might observe Newton’s rings when you look inside
the cell assembly. These rings indicate there is still air between the windows and
centerpiece and will disappear after torquing.

6



Torquing Instructions

1. Place cell housing onto the Nanolytics Instruments� torque stand so the key is
engaged with the slots in the bottom of the cell housing. Make sure the cam
handle is pointing upwards so that the clamp (black) used to hold the cell housing
in place is not engaged.

2. Gently push torque stand shaft down to cell housing and rotate until the steel key
engages the slots in the cell’s screw ring. Firmly press down on shaft to be sure
the cell housing is seated correctly.

3. To lock the cell housing in place, firmly push down on the torque stand shaft with
one hand while using the other hand to engage the clamp by moving the cam
handle into the down position. Important: Do not force the cam handle into the
down position. Tighten the cam handle by moving it into the down position, only
until the clamp is firmly engaged.

4. Install 3/8” square drive of torque wrench into square hole on top of shaft.

5. Place right hand onto the torque wrench on the shaft side and apply pressure down
to keep steel key firmly engaged with screw ring.

6. Use left hand to rotate torque wrench in the clockwise direction to tighten the
screw ring.

7. When approaching the target pressure the torque wrench needle should not jump
or jitter but move in a smooth continuous fashion up to the desired torque.
Important: Any jumping of the needle indicates that the cell components are
settling into position. If this happens, rotate the torque wrench in the counter
clockwise direction to loosen the screw ring and begin again.

8. After the desired torque reading is achieved, disengage the shaft by pulling it up
away from the cell housing. Remove the torque wrench and stow it in the holder
at the back of the torque stand. Move the cam handle into the up position to
disengage the clamp and then remove the cell.

Sample Loading

Sample Loading Requirements

(2) Fill Hole Screws (imperial or metric thread) (#816-IM/816-MT)

(1) Fill Hole Screw Gaskets (PE or neoprene) (#817-PE/817-NP)

blunt end syringe tip (23 Ga) or

Gel loading tip with capillary end

(1) (Torque) Screwdriver (#816-SD/816-HK/816-AT)
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Sample Loading Instructions

1. Place the cells to be filled on an appropriate holder; you might want to use the
Nanolytics Instruments� cell rack. The fill holes should be facing up.

2. Slowly dispense reference solution into the left sector of the centerpiece through the
left fill hole. You may want to use a pipette with a metal syringe (23 Ga stainless
steel blunt) or gel loader tips. Important: Nanolytics Instruments� centerpieces
have their filling holes oriented towards the cell bottom, so that a pipette tip
will not touch the diaphragm. With all other centerpiece makes, the fill hole is
directed towards the diaphragm wall, in the middle of the cell. Note that the
pipette tip shall under no circumstances produce scratches on the diaphragm. For
those centerpieces, you might prefer using gel loader tips.

3. The volume to load is dependent on the make and the pathlength of the centerpiece.
For our 12mm 50k Epoxy centerpieces, fill the reference sector with 430µl, for 60k
with 325µl of solution. Standard (12mm) titanium centerpieces will take 400µl.
Shorter and longer centerpieces will hold less or more volume, respectively. Always
fill the reference sector slightly higher.

4. To seal the cell, place a fill hole gasket into the reference solution fill hole (left)
using forceps (we recommend using either PE of Neoprene fill hole gaskets, both
available from Nanolytics Instruments� ).

5. Insert a socket fill hole screw into the threaded hole in the reference side of the
housing and secure with either a 5/64” hex head screw driver (simple or with
adjustable torque) or a (perfectly fitting!) slotted screwdriver, depending on the
fill hole screw. If you are using an adjustable torque screwdriver, set the torque of
35-40 in oz (0.24-0.28Nm).

6. Using the same pipette tip, carefully fill the right sector with an equivalent volume
of sample solution. To match the volume to the volume in the reference channel,
make sure the pipette tip is attached tightly to the pipette, load and dispense
solutions slowly, avoid bubbles while loading, and use the same pipette tip for
both solutions. You might deliberately load the sample sector with less solution
(e. g. 20µl for 12-mm-centerpieces), a common practice in order to distinguish
the sector during a run by means of their filling height. On the other hand, there
are cases where identical filling heights are crucial, e. g. for interference detection
at low solute concentrations. It may even be advisable to use meniscus matching
centerpieces.

7. Repeat steps 4 and 5 to seal the cell’s sample solution fill hole (right). Note:
Sealing each fill hole immediately after loading its corresponding sector prevents
possible cross-contamination.
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Rotor loading, counterbalance, and alignment

We highly recommended not to run a rotor with empty cell positions. Each rotor hole
should be filled with a cell housing or counterbalance. Running a rotor with empty cell
positions can put stress on the rotor, ultimately shortening the life-time of your rotor.

If you are running cells in rotor positions directly opposite one another, they are most
likely the same weight, however, it is recommended to check the weights. If you don’t
have another sample cell to put directly opposite your sample cell in the rotor, use a
counterbalance. The masses of the cells within the rotor must be balanced.

Note that in standard operation, a counterbalance must be present, as it functions as a
calibration cell. One counterbalance must be located in the rotor hole with the highest
number.

1. Before loading the rotor, we recommend the counterbalance(s) be 0.1 g lighter
(0.2 g lighter is acceptable) than the sample cell directly opposite it in weight.
Note: The counterbalance should be lighter than the sample cell, so if there is a
leak, the masses get closer together and not farther apart.

2. Begin with the balance set to zero. Weigh the sample cell first, then tare the
balance to subtract the sample cell weight.

3. Next, weigh the counterbalance that will be used in the position directly oppo-
site the sample cell. Add or subtract weight from the attachment hole of the
counterbalance, making sure the weights do not protrude from the top.

4. Make sure the counterbalance final weight is within 0.1 g of the sample cell weight.

5. Place a cell into the desired rotor hole, rotating the cell housing slightly in the
clockwise direction (as viewed from above), and push the cell down into the rotor
until it seats on the bottom of the hole.

6. Repeat until all cell positions in the rotor are full and balanced.

7. Use an alignment tool to align the cells and the counterbalance. Refer to the above
section of tools for a discussion of different available alignment tools.

For further information about AUC centerpieces, cell components, and tools, please visit
our website at www.nanolytics-instruments.com.
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