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Keep this rotor instruction manual and
the centrifuge manual in the file.

Angle Rotors for Ultracentrifuge

P100AT?2

Before using these rotors, please carefully read this instruction manual, “ROTORS,
TUBES, BOTTLES AND CAPS”, and the centrifuge instruction manual for its efficient
operation and for your safety.

Keep this instruction manual for your reference and refer to it as required.
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/\ Safety Reminder

- Centrifuge rotors rotating at high speed have considerable potential for damage to personal
properties if used improperly.
For safe and proper use of this rotor, carefully read the centrifuge instruction manual and this rotor
instruction manual before use and observe the instructions.

|A WARNING :| and |A CAUTION :| notes are used to call your attention in this manual to
prevent personal injury or damage to the rotor and the centrifuge.
These notes are defined as follows.

AWARNING: indicates a potentially hazardous situation which, if not avoided, could result in
personal severe injury or possible death.

A CAUTION: indicates a hazardous situation which, if not avoided, could result in personal
injury or severe damage to the instrument.
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/N WARNING

« Never use any material capable of producing flammable or explosive vapors. Your centrifuge
and rotor have no explosion-proof construction.

« Your centrifuge and rotor are not designed to confine any sample particles dispersed due to
leakage. Therefore, when using toxic or radioactive samples or pathogenic or infectious blood
samples, make sure to prepare necessary safety measures at your own responsibility.

« Never exceed the maximum speed of the rotor (mentioned on the rotor).

Always reduce rotor speed as instructed in this manual when rotor speed is limited due to
sample density or kinds of tubes.

« Check the chemical resistance chart attached the rotor, and do not use any sample
inapplicable to the rotor. Using such a sample could corrode the rotor.

« Do not remove the RLM adapter or optical adapter/disk from rotor, or replace it with the
adapter/disk for another rotor. The adapter/disk is critical component that detects the over-speed
of rotor. If an adapter/disk that is not compatible with the rotor is attached, the rotor could break,
resulting in damage to the centrifuge.

« Do not allow the rotor temperature to rise 100°C.: This would cause the material brittle.

« Never sterilize the rotor by autoclaving or boiling. Otherwise the strength of rotor may be
significantly decreased.

« If the centrifuge, rotor, or an accessory is contaminated by samples that toxic or radioactive, or
blood samples that pathogenic or infectious, be sure to decontaminate the item according to
good laboratory procedures and methods.

« If there is a possibility that the centrifuge, rotor, or an accessory is contaminated by samples
that might impair human health (for example, samples that are toxic or radioactive, or blood
samples that are pathogenic or infectious), it is your responsibility to sterilize or decontaminate
the centrifuge, rotor, or the accessory properly before requesting repairs from an authorized
sales or service representative.

« It is your responsibility to sterilize and/or decontaminate the centrifuge, rotor, or parts properly
before returning them to an authorized sales or service representative.

| A\ CAUTION

o Check the chemical resistance chart attached to the rotor, and do not use any sample
inapplicable to the tubes or the cap for the tubes. Using such a sample could deteriorate them.

« The allowable speed may be lower depending on the density of sample, use of salt-such as
cesium chloride-or the combination of tubes and caps. Refer to this instruction manual.

» Always balance the tubes and samples within the allowable imbalance of rotor, including the caps.
Do not exceed the allowable imbalance. Otherwise the rotor and the centrifuge may be damaged.

« Do not load only one tube or load tubes asymmetrically : Asymmetrically loading may
cause imbalance operation and damage the centrifuge and rotor.

« Clean the inside of the drive hole (crown hole) of the rotor and the surface of the drive shaft
(crown) of the centrifuge once a month. If the drive hole or the drive shaft is stained or any
foreign matter is adhered, the rotor may be improperly installed and come off during
operation.

« Use the rotor tubes and bottles within their actual capacities.

« Do not use tubes that have exceeded their life expectancy. Failure to do so could result in
damage of tubes and the rotor and the centrifuge. The life expectancy of tubes depends on
factors such as the characteristics of samples, speed of the rotor used, and temperature. Always
check for deterioration and damage (cracks, deformation, and so on) on tubes before using them.
Do not use the tubes if you find such a problem.

« Inspect and maintain the rotor after use. If abnormality is observed, do not use it.

\ Contact an authorized sales or service representative. /




1. Specifications

1.1 Construction
/A CAUTION:
?S?gidrflee Ssa;teel) Be sure to remove the
handle bar after
o). e setting the rotor.
Fandle pae B ) /N CAUTION:
Cover Be sure to attach the
(Ti alloy) rotor cover to the rotor
/) body and
Rotor packing(O-Ring) tighten the handle
(NBR) securely.
Insufficient tightening
Fr?te‘]’ﬁo@‘;dy of the handle can
> cause coming off
the rotor cover and
damage the centrifuge
and the rotor.

1

(For RLM rotor) (For Rotor .
with optical adapter/disk)
2 o '
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RLM adapte Optical adapter Optical disk
(Al alloy) (Al alloy) (Al alloy)

Fig.1-1. Construction of P100AT2 rotor

.2 Specifications
Max. speed: 100,000 rpm
Max. RCF: 803,000 xg

Allowable density
at maximum speed of the rotor: 1.2 g/mL

K Factor
at maximum speed of the rotor: 18

Nominal rotor capacity: 6.5 mL x 8 tubes =52 mL

1.3 Cross-sectional view of rotor

Tube cavity

Rmin. (3.56 cm)

— Ravg. (5.37 cm)
Rmax. (7.18 cm)

[~ Drive hole
(crown hole)

———

Fig.1-2. Cross-sectional view of P100AT2 rotor

/N CAUTION:
Clean the inside of the drive hole (crown
hole) of the rotor and the surface of the drive
shaft (crown) of the centrifuge once a
month. If the drive hole or the drive shaft is
stained or any foreign matter is adhered, the
rotor may be improperly installed and come

off during operation.

Material of rotor: Ti alloy
Tube size: ®1.3%x6.5cm
Weight: 3.7 kg
Max. diameter: 15.1 cm
Max. height: 15.4 cm
/N\ CAUTION:

¢ Do not use a RLM rotor with the centrifuge other
than a series of a CP-NX/WX/MX/ «
ultracentrifuge.

e Do not use rotor with optical adapter/disk with
model 55P and 40P (old type centrifuge).

1.4 Characteristic of rotor

Table 1-1. Characteristic of P100AT2

Rotor Speed RCF (xg) K f
actor
(rpm) Rmax. Ravg. Rmin.
10,000 8,030 6,000 3,980 1,777
20,000 32,100 24,000 15,900 444
30,000 72,200 54,000 35,800 197
40,000 128,000 96,000 63,700 111
50,000 201,000 150,000 99,500 71
60,000 289,000 216,000 143,300 49
70,000 393,000 294,000 195,000 36
80,000 514,000 384,000 255,000 28
90,000 650,000 | 486,000 322,000 22
100,000 | 803,000 600,000 398,000 18

2 For detail about K factor, refer to “ROTORS,

TUBES, BOTTLES AND CAPS (Part No.S999204)"
attached to the centrifuge.

r—_ Calculation formula =
RCF=1.118 x 10% x R x N2 (xg)

R: Rotating radius (cm)
N: Speed (rpm)




2. Applicable tubes/bottles

2.1 Applicable tubes/bottles

Table 2-1. Applicable tubes/bottles

Tubes/Bottles -:;TE; as(:)aa;;t:rr Cap Max. Max.

- speed RCF
Nomial Size | Ao (rpm) (xg)
capacity | Part No. Name (XL cm) capacity | Part No. Name Part No. Name

(mL) (mL/tube)
S304238A |6.5PA seal tube 1.3 X6.5 6.5 — _— S407828 B5 space cap 100,000 803,000
65 329445A  |6.5PA tube 1.3X6.4| 5.8 — — 460696A B-Tlcap ass'y 80,000 514,000
326415A  |6.5PC tube 1.3X6.4| 538 — — 460696A B-Tlcap ass'y 60,000 289,000
S303274A |6.5PET tube 1.3X6.4| 6.2 — — 474507A B2-AL cap ass'y 60,000 289,000
5 345319A  |5PA seal tube (C) 1.3X5.3| 5.1 [s413974 B6.5-5 float spacer [S407828 B5 space cap 100,000 803,000
47 |S303141A |4.7PC thick-walled tube | 1.3X6.4| 3.4 S408523  1B-TiLd 1000001 803,000
60,000| 289,000
4 S303694A |4PA seal tube 1.3 X3.8 3.6 |S413975 B6.5-4 float spacer [S407828 B5 space cap 100,000 803,000

% When using 4.7PC thick-walled tubes at
thick-walled tubes can not be reused.

speed

of 60,000rpm and more than 60,000rpm, 4.7PC

1. When using 6.5PA tubes, 6.5PA seal tubes, 5PA seal tubes, and 4PA seal tubes, we recommend the
purchase of the tube kit, what is the set of tubes and necessary tools.
Refer to Chapter 6 for the tube kit.

2: Material of float spacers: Modified polyphenylene ether

/N CAUTION :

Chemical resistance and the strength of tubes varies with speed, temperature, and so on.
Before using sample, fill tubes with water, buffer solution, etc. instead of sample and run them at
the intended speed, temperature, and so on to ensure that there is no abnormality.

Refer to “ROTORS, TUBES, BOTTLES AND CAPS (Part N0.S999204)” for the cleaning and sterilization of

the tubes/bottles.



3. How to use

How to use tubes/bottles varies in the kinds of tubes/bottles. The brief procedure of tubes/bottles handling

is described as follows.

For the detail about handling tubes/bottles, refer to “ROTORS, TUBES, BOTTLES AND CAPS (Part
No0.S999204)” attached to the centrifuge.

(Thin-walled tube |

( Thick-walled tube |

Seal tube

Check the rotor.

Check whether the combination of
the tubes/bottles and caps are
properly or not.

I
Remove the setscrew
from the cap.

Check whether the combination
of the seal tubes and space
caps are properly or not.

Inject the sample into the tubes.

Set the cap to the tube
and tighten the cap.

Balance the tubes within 0.3 g. *

|Tighten the setscrew.

Weld the seal tube by
the tube sealer.

Load the tubes in the rotor.

Place the space cap
on the tube.

Mount the rotor cover and tighten the handle.

| Mount the rotor onto the drive shaft of the centrifuge and perform operation. |

| Remove the rotor cover and take out the tubes from the rotor. |

|Loosen the setscrew. |

Loosen the nut of the
tube and remove the
cap from the tube.

Remove the lid from the tube
(only when using the tube with
the B-TI lid).

Take out the separated sample.

( * ) When using CP-NX series, CP-WX series, CP-MX series, or CP- o/ 3 series, approximately even
quantities of sample in the tubes are sufficient for balancing, and extremely different sample
quantities must be avoided. (The levels of samples in the tubes should be approximately equal.
Their difference should be within 5 mm.)
For some kinds of tubes, if a small quantity of a sample is injected to them, the rotor can not be
used at the allowable maximum speed. Tube deformation may occur due to a small quantity of
a sample during operation.




=For handling=

@ Allowable speed of rotors
1.To centrifuge a sample of an average density more than 1.2 g/mL.
Determine the allowable speed from the following equation.

1.2 (g/mL)
Mean density of sample (g/mL)

Allowable speed (rpm)= 100,000 (rpm) X\/

2. The allowable speed may be lower depending on the density of a sample when using of salt-such as
cesium chloride. Refer to “5. Using cesium chloride” for the detail.

3. The allowable speed may be lower depending on the combination of tubes and caps, etc. Refer to “2.
Applicable tubes/bottles”

@Tube
Before operation, check whether the combination of tubes and caps, etc. is properly or not.
When using seal tubes and thin-walled tubes, fill them with a sample. When using thick-walled tubes,
use them with optional volume less than net capacity.
Refer to “2. Applicable tubes/bottles” in this manual and “ROTORS, TUBES, BOTTLES AND CAPS (Part
No. S999204)”.

@®Handling the rotor

/N WARNING :
@®Never exceed the maximum speed of the rotor (mentioned on the rotor). Otherwise, rotor may be
damaged and result in damage to the centrifuge.
@ Check the chemical resistance chart attached the rotor, and do not use any sample inapplicable to
the rotor. Using such a sample could corrode the rotor.
/\ CAUTION :
@®Do not load only one tube or load tubes asymmetrically : Asymmetrically loading may cause
imbalance operation and damage the centrifuge and rotor.
@Balance the tubes/bottles and the samples including the caps and the tube adapters within the
allowable imbalance of the rotor.
Do not exceed the allowable imbalance. Otherwise, the centrifuge or the rotor may be damaged
due to excessive imbalance operation.
@ If foreign matter adheres to the rotor, wipe it off promptly. Otherwise, the rotor may be corroded.
@Be sure to attach the rotor cover to the rotor body and tighten the handle securely.
Insufficient tightening of the handle can cause coming off the rotor cover and damage the
centrifuge and the rotor.
@Be sure to remove the handle bar after setting the rotor.
@ Inspect and maintain the rotor after use. If abnormality is observed, do not use it.
Contact an authorized sales or service representative.

Handle

Handle bar Insert the handle bar to the hole of the handle.

@® Sample limitation

/N WARNING :
Never use any material capable of producing flammable or explosive vapors.
Your centrifuge and rotor are not designed to confine any sample particles dispersed due to leakage.
Therefore, when using toxic or radioactive samples or pathogenic or infectious blood samples, make
sure to prepare necessary safety measures at your own responsibility.

@ The rotor life management of the rotor with optical adapter/disk

/N CAUTION :
Each time the rotor with optical adapter/disk is used, be sure to enter the results in the “rotor log
book”. Failure to do so will disable management of the life of rotor.
No entry is need for RLM rotor.

_4_



@® RLM adapter and Optical adapter/disk

/N WARNING :

@®Do not remove the RLM adapter or optical adapter/disk from rotor, or replace it with the
adapter/disk for another rotor. The adapter/disk is a critical component that detects the over-speed
of rotor : If an adapter/disk that is compatible with the rotor is attached, the rotor could break,
resulting in damage to the ultracentrifuge.

CAUTION :

@®Do not bring the RLM adapter near a magnet, or scratch it: Doing so will erase the memory
stored in adapter, and make the rotor unusable. To prevent the adapter from being scratched,
store the rotor with RLM adapter, using the stand provided with the rotor (rotor stand for
protecting adapter).

If the adapter is scratched, immediately stop using rotor and contact an authorized sales or
service representative.

@®Take great care not to scratch the optical adapter/disk: Any scratch on adapter/disk will
make the rotor unusable. To prevent the adapter/disk from being scratched, store the rotor with
optical adapter/disk, using the stand provided with the rotor (rotor stand for protecting
adapter/disk). If the adapter/disk is scratched, immediately stop using rotor and contact an
authorized sales or service representative.

@ If foreign matter adheres to the RLM adapter or optical adapter/disk, wipe it off promptly.
Otherwise, the RLM adapter or optical adapter/disk may be corroded.

4. Maintenance

@® Maintenance of the rotor

/N WARNING : —
Do not allow the rotor temperature to rise over 100°C. Coat with Coat with

Otherwise, the rotor can be brittle. silicone grease \ oo, lubricant for screw

/N CAUTION : (vacuum grease)

Use a neutral detergent having a pH between 5 and 9.
Otherwise, the rotor can be corroded.

Coat with
silicone grease
(vacuum grease)

Wash the rotor with tap water or a dilute solution of neutral detergent and rinse it out with distilled water.
Turn the rotor upside down with the rotor removed to dry it well. Check the rotor is completely dried and then
put the light coat of silicone grease (vacuum grease) on the surface of the rotor, the light coat of lubricant for
screw on the thread portion, the light coat of silicone grease (vacuum grease) on the rotor packing, Store
them in a dry place. If foreign matter adheres to the rotor, soak the rotor in warm water in one or two hour
and remove foreign matter with a soft brush etc. Use a neutral detergent having a pH between 5 and 9. If
you can not remove it, contact an authorized sales or service representative.

@ Sterilizing rotor

/N WARNING :

Never sterilize the rotor by autoclaving or boiling. Otherwise the strength of rotor may be
significantly decreased.

Sterilize the rotor according to either gas sterilization method (ethylene oxide or formaldehyde) or
chemical sterilization method (70% ethanol, 3% hydrogen peroxide, 3% formalin).
* Do not dip the rotor in the formalin (3%) solution more than 2 hours.



@ Inspecting rotor
Check the rotor after every run as follows.

e The thread portionisworn, = = = = « = = =« Contact an authorized sales or service representative.
e The tube cavity is corroded. = = =« = + = - Contact an authorized sales or service representative.
e The rotor packing is deteriorated. = = = - - Replace it with the new one.
e The adapteris stained. = + = = « = = « =« Wipe it out with a soft cloth.
Check the rotor once a month as follows.
e The inside of drive hole(crown hole) is stained. = + - - Wipe it out with a soft cloth dampened with
water.
/\ cAUTION :

Clean the inside of the drive hole (crown hole) of the rotor and the surface of the drive shaft (crown)
of the centrifuge once a month. If the drive hole or the drive shaft is stained or any foreign matter is
adhered, the rotor may be improperly installed and come off during operation.

@ Life of rotor

/\ WARNING :
Do not use rotors that have exceeded their lifetime; to do so might cause the rotor failure and the
centrifuge might be damaged.

While using rotor repeatedly, it's strength decreases gradually due to fatigue and creep of material, by which
the rotor life is determined.

This rotor must not be used when they reached 5,000 operation times or 10,000 accumulated hours. If you
use the RLM rotor at a speed lower than its maximum permissible speed, the life of the RLM rotor will be
prolonged automatically by calculating from the strength of the rotor material.

@ Replacing the optical disk
(1) Preparation @
e Prepare a new optical disk and knife. ) :
Make sure that the number of stripes of the <optical disk>
new optical disk is right as follows.

¢ Wash and then dry the rotor well. .
_, Optical

disk

7

<viewed from bottom>

Rotor.

Rotor’'s maximum speed and optical disk’s number of stripes

Rotor’s maximum Oﬁltjl;:natljéjrlsol;s Rotor’s maximum Opﬂﬁﬁiggk S | Rotor's maximum Opﬂgﬁ:ggk S

speed (rpm) black bands speed (rpm) of black bands speed (rpm) of black bands
100,000 9 50,000 18 30,000 29
90,000 10 48,000 19 28,000 32
80,000~83,000 11 45,000 20 27,000 33
70,000 13 42,000 21 25,000 35
65,000 14 40,000 22 23,000 39
60,000 15 38,000 24 21,000 40
55,000~56,000 16 35,000 25 19,000 45
54,000 17 32,000 28 17,000 50

(2) Hold the rotor upside down.

(3) Pry the edge of the optical disk with the knife and remove the disk. Be very careful not to damage the
rotor.

(4) Clean the disk hole on the rotor by using alcohol.

(5) Remove the backing paper from the new optical disk.
Place the optical disk so that it snugly fits into the groove of the disk hole on the rotor. Make sure the disk
does not move.



5. Using cesium chloride

The cesium chloride (CsCl) solution is frequently used as a density gradient medium, but if the CsCI solution
with a high density is used, it may saturate during the rotation of the rotor depending on the rotation condition
which may cause CsCl crystals to be educed. Educed crystals have a high density (approx.4g/mL) and apply
an excessive load to the rotor, which is very dangerous.

The crystallization will also greatly affect the density gradient of the CsCl solution and separation status of
the sample. Therefore, always use a solution which will not crystallize the allowable speed.

Fig.5-1 shows the relationship between the maximum allowable density and the speed at which cesium
chloride does not crystallize in the condition that standard tube is filled with the cesium chloride solution.

In this diagram, crystallization will occur above the curves.

Be sure to select the density of the cesium chloride solution and the rotor speed at which cesium chloride
does not crystallize. The curve in this diagram varies in temperature etc. Before actual operation, centrifuge
the cesium chloride solution with the same density to ensure that crystallization will not occur.

\ Allowable speed for \
density of sample \
(Refer to “For handling” in
this manual) \
1.7 20°C
. \ ‘

1.9

1.6

1.5 N \

14

N

Density of cesium chloride solution (g/mL)

1.2

0 20000 40000 60000 80000 100000

Speed (rpm)
Fig.5-1. Relationship between density of cesium chloride and speed



6. Packing list

Check the parts and accessories of rotor when receiving the rotor.
Contact an authorized sales or service representative when the need arises.

Part No. Part No.
No. Name Qty Remark (Qty) No. Name Qty (Qty)
@ | Rotor 1
@ |r Handle 1*1 (0
Handle Packing %1 8062026 216715
® (O-Ring) 1 @ | Rotor stand 1 )
@ Cover 1*1 @ | Lubricant for screw 1 848(1 10)601
Rotor Packing *1 8062290 Silicone grease 483719
® \ (O-Ring) 1 (vacuum grease) ! (1)
® | Handle bar 1 ! 468395 (1) | @ | Tool box(C) 1
Handle packing ! 3 999494
@ (O-Ring) 2 For spare | Rotor log book 1 )
Rotor packing , $999281
(O-Ring) 2 For spare | @ | Instruction manual 1 )
@ | Optical disk *2 2 | Forspare | 34644423

*1: the quantities of the parts that are mounted to the rotor
*2: The “optical disk” is only provided with the rotor destined for Europe and U.S.A.

*3: The “rotor log book” is not included in RLM rotor.

@6.5PA tube kit (A) (Part No.S304985A)

(component)
329445A  6.5PA tube 2 (50 pcs./pack)
460696A  B-TI Cap ass’y 8

Packing for cap

S406626A (O-Ring) 2 (10 pcs./pack)
348253A  Tube vise(B) 1
4361453 Box wrench 1
435823A  Tube setter 1

@5PA seal tube kit (Part No.S304989E)
(component)

2
345319A  5PA seal tube (50 pes./pack)
S407828  B5 space cap 4
S413974  B6.5-5 float spacer 4
S407157  Tube setter 1

¥ When using 5PA seal tubes, Tube sealer
(STF3,STF2) and Tube rack (B) (Part No.
S201778A) are needed.

Tubes are not included in this rotor. Please purchase the applicable tubes.
When using 6.5PA tubes, 6.5PA seal tubes, 5PA seal tubes, and 4PA seal tubes, we recommend the
purchase of under-mentioned tube kit, what is the set of tubes and necessary tools.

@6.5PA seal tube kit (A) (Part No.S304990A)

(component)

S304238A 6.5PA seal tube 2 (50 pcs./pack)
S407828  B5 space cap 8

S407157  Tube setter 1

*When using 6.5PA seal tubes, Tube sealer
(STF3,STF2,STF1) and Tube rack (B4) (Part
No. S201778J) are needed.

@4PA seal tube kit (Part No.S311572B)
(component)

2
S303694A  4PA seal tube (50 pes./pack)
S407828 B5 space cap 4
S413975 B6.5-4 float spacer 4
S407157 Tube setter 1
435823A Tube setter (B) 1

% When using 4PA seal tubes, Tube sealer
(STF3,STF2) and Tube rack (B3) (Part No.
S201778H) are needed.




7. Decontamination

/N WARNING:
@®If the centrifuge, rotor or an accessory is contaminated by samples that are toxic or

radioactive, or blood samples that are pathogenic or infectious, be sure to decontaminate
the item according to good laboratory procedures and methods.

@If there is a possibility that the rotor or an accessory is contaminated by samples that might
impair human health (for example, samples that are toxic or radioactive, or blood samples that
are pathogenic or infectious), it is your responsibility to sterilize or decontaminate the rotor or the
accessory properly before requesting repairs from an authorized sales or service representative.
Note that we cannot repair the centrifuge, rotor or the accessory unless sterilization or
decontamination is completed.

@It is your responsibility to sterilize and/or decontaminate the rotor or parts properly before
returning them to an authorized sales or service representative. In such cases, copy the attached
decontamination sheet and fill out the copied sheet, then attach it to the item to be returned. We
may ask you about the treatment for the rotor or parts if the decontamination is checked and
judged as insufficient by us. It is your responsibility to bear the cost of sterilization or
decontamination. Note that we cannot repair or inspect the rotor or the accessory unless
sterilization or decontamination is completed.

8. Rotor retirement

After many years of use, there will be inevitably some corrosion or stress corrosion. At some points, the
combination of such damage and metal fatigue could make the rotor vulnerable to a failure.

Although a rotor may appear to be in a good condition, you should follow the rotor retirement
recommendation shown below.

Rotor Material Retire After Years
Angle rotor Titanium alloy 12
Vertical rotor Aluminum alloy 10

Titanium alloy
Aluminum alloy

Swing rotor 10
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