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A\ 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.

|& WARNING : | and |& 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.

& WARNING: indicates a potentially hazardous situation which, if not avoided, could result in

& CAUTION: indicates a hazardous situation which, if not avoided, could result in personal

personal severe injury or possible death.

injury or severe damage to the instrument.

/

/\ 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.

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/bottles.

Check the attached chemical resistance chart, and do not use any sample inapplicable to
the rotor.

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 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.

/N CAUTION

« Do not run the rotor without the rotor cover in position.

Tighten the cover-locking knob securely.

Balance the tubes/bottles and the samples including the caps and the adapters within the
allowable imbalance of the rotor. Do not exceed the allowable imbalance.

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/bottles that have exceeded their life expectancy. Failure to do so could
result in damage of tubes/bottles and the rotor and the centrifuge. The life expectancy of
tubes/bottles 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/bottles

before using them. Do not use the tubes/bottles 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.

J




1. Specifications

1.1 Construction

Cover-locking knob
(Stainless steel)

Packing (for the handle)

(O-Ring) —
(Fluorine-contained rubber) 13
. Rotor cover

(Aluminum alloy)

Packing (for the rotor)
(O-Ring)
(Fluorine-contained rubber)

Stop ring in the shape of C

Rotor body
(Aluminum alloy)

Figure1-1 Construction of the R21A2 Rotor

Over-speed adapter
(Aluminum alloy)

1.2 Specifications
Applicable centrifuge*’

(Some centrifuges are on sale in only Japan.
Visit our web site.)

Max. speed*2: 21,000 rpm
Max. RCF: 50,000 x g
Nominal rotor capacity:30 mL X 6 tubes = 180 mL

Rotor Size: ®210%X 150 mm
Weight: 5.4 kg

Material: Aluminum alloy
Rotor No.: 87

*1: For applicable centrifuges, refer to the “Applicable
centrifuges (Rotors for high-speed refrigerated
centrifuges) (Part No. S998611)”".

*2:The maximum allowable speed varies with
centrifuge models and so on. For further details,
refer to the “Applicable centrifuges (Rotors for
high-speed refrigerated centrifuges) (Part No.
S998611)".

1.3 Cross-Sectional View of the Rotor
R min. (4.4 cm)

Cover-locking
knob

Rotor cover
.

Threaded | \\\ﬂ'
shaft i

Ny
7 '
4)

Drive pin

Rotor body

Drive hole
(Crown hole)
Over-speed adapter

\‘ R max. (10.2 cm)

<

Figure1-2 Cross-Sectional View of the R21A2 Rotor

1.4 Characteristic of the Rotor

Table1-1 Characteristics (when 30PA bottles are used)

Rotor RCF (xg)
speed Rmin. Rmax. K factor*
(rpm) (44cm) | (10.2cm)
2,000 195 454 53,656
4,000 778 1,820 13,414
6,000 1,750 4,090 5,962
8,000 3,110 7,260 3,353
10,000 4,860 11,300 2,146
12,000 7,000 16,300 1,490
14,000 9,530 22,200 1,095
16,000 12,500 29,100 838
18,000 15,800 36,800 662
19,000 17,600 41,000 595
20,000 19,500 45,400 537
21,000 21,400 50,000 487

*For details about K factor, refer to “(Appendix)

K Factors”

Calculation formula

RCF=1.118 x 105 x R x N2(xg)

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




1.5 Allowable Speed of the Rotor

/N\ WARNING:
Do not exceed the maximum speed of the rotor. The rotor speed should be limited depending on
sample characteristic, kinds of tubes/bottles centrifuge model.
Do not exceed the allowable speed of the rotor.

The maximum speed marked on the surface of the rotor cover is permitted under the conditions as
follows.

-Average sample density: less than 1.2 g/mL

-Standard tubes/ bottles are used.

Depending on sample density, kinds of tubes/bottles and centrifuge models, the rotor speed may be
limited as follows. Do not exceed the allowable speed of the rotor.

(1) Allowable speed for sample density

/AN WARNING:
When sample density exceeds 1.2 g/mL, calculate the allowable speed according to the following
equation.

1.2 (g/mL)
Allowable speed (rpm) = 21,000 (rpm) X Average density of sample (g/mL)

(2) Allowable speed for combination of tube/bottle, cap, adapter, etc.
The rotor speed should be limited by combination of tube/bottle, cap, adapter, etc.
For details, refer to “2.2 Applicable tubes/bottles”.
Perform operation under the allowable speed, otherwise tubes/bottles may be broken during
operation.



1.6 Rotor Registration Data for the CR-GII/CR-G I Series Centrifuges

If your centrifuge is the CR-GII series centrifuge, register this rotor by entering the following data
according to “3-5-5 Entry of New Rotor” on the instruction manual of the CR-GII series centrifuges.

If this rotor is not registered in the CR-GII series centrifuges, register this rotor by entering the
following data according to “3-5-2 Entry of New Rotor” on the instruction manual of the CR-GII
series centrifuges.

ltem/No. DATA Iltem/No. DATA Iltem/No. DATA Iltem/No. DATA
ROTOR No. 87 12 49065 30 87 42 121
1 87000 13 50032 31 7208 43 255255
2 82012 14 32032 32 0 44 0
3 124114 15 82008 33 11 45 0
4 3247 16 239 34 42248 46 255255
5 3201 17 0 35 154 47 0
6 1179 18 0 36 15 48 0
7 3202 19 1108 37 67048 49 85240
8 64 20 2202 38 1152 50 7208
9 16000 21 17017 39 58 51 10
10 1 22 3255 40 255255 52 38099
11 82050 23 122189 41 2136 — —




2. Tubes/Bottles

2.1 Kinds of Tubes and Bottles
Following table shows general types of tubes and bottles.

(A) Tube system (B) Bottle system

__—Lid
__— Tube
__——Tube
Tubes and bottles are made of the following materials.
PC: Polycarbonate

Strong, transparent and can be autoclaved at 121°C or less. Use the tubes/bottles at a temperature
between 4 °C and 25 °C. Weak in organic solution, alkali solution, and alkali detergent.

Screw cap

Bottle

PA: Polypropylene copolymer
Strong and can be autoclaved at 115°C or less. Use the tubes/bottles at a temperature between 4 °C
and 25 °C.

SST: Stainless steel
Excellent in chemical resistance and heat resistance. It can be autoclaved at 121°C or less.

Tl : Titanium alloy

Excellent in chemical resistance and heat resistance, and lighter than stainless steel. It can be
autoclaved at 121°C or less.

Refer to the attached “Chemical resistance chart (Part No. S999313)” for chemical resistance of each material.



2.2 Applicable Tubes/Bottles

Table2-1 Applicable Tubes/Bottles

Tube/Bottle Tube adpter Cap
Max. Max.
pPart N si Actual Part N Si Part N speed RCF
art No. ize K art No. ize . art No.
Name Capaci Name Material Name (rpm) (x9)
@) (xtem| AFED] @) (#X Lem) @)
S412571A 320 84212z2A E-SSTid (B) 19,000 41,000
40SST tube (B) 2.6X9.0 (2pcs)
(2 pcs.)
32.0 21,000 50,000
S411843A 320 34212572A E-SSTlid (B) 20,000 45,400
(2pos) |40THube 2.6X9.0 (2 pes.)
32.0 - 21,000 50,000
338457A 133b¢ thick-walled tube | 26X89 | 25.0 - 21,000 50,000
(10 pcs.)
338458A 1 33pA thick-walled tube | 26X88 | 25.0 - 21,000 50,000
(10 pcs.)
S30B132A Nanpe potle (C3) assy | 26X9.7 | 260 - 21,000 50,000
(6 pcs.)
S30B133A Nanpc potle (B3) assy | 26X9.7 | 260 - 21,000 50,000
(6 pcs.)
330345A 30PA bottle assy 2.6 X9.7 26.0 - 21,000 50,000
(10 pcs.)
826010A 115557 e 16x7.6 | 10 | Z%9A | 1ons0 adapter | 26x85 | 1 19,000( 38,200
(2pes) (8 pcs.)
338455A 11 6p¢ thick-walled tube | 1.6 X7.7 74 | 336%91A L o pm0adapter | 26x85 | *1 - 21,000 46,600
(10 pes.) (8 pcs.)
838456A 1. opa thick-walled tube | 1.6X7.6 | 7.4 836691A | 15040 adapter | 26X85 | *1 - 21,000 46,600
(10 pes.) (8 pcs.)
SS0BL41A 1) 7pC thick-walled tube | 1.3X6.4 | 33 | S°0690A | g sps0 adapter | 26x85 | 2 - 21,000 42,600
(50 pes.) (8 pcs.)
S301599A 135 tupe 13x51 | 25 |38 sri0adapter | 26X60 | 1 - 21,000 46,800
(50 pes.) (8 pcs.)

Material * 1: POM GF Material * 2: POM: Polyacetal

The allowable speed varies with centrifuge models and so on (see “1.5 Allowable Speed of the Rotor”).

/A\ cauTioN:
When using tubes/bottles outside 4-25°C, tubes may be broken or deformed during operation. Test them
before actual operation and perform actual operation after checking that there is no inconvenience such
as the above.

* Maximum speeds listed are guidelines only. Because of variances in user methodologies, no guarantee of
performance is expressed or implied.



2.3 Washing and Sterilization of Tubes/Bottles

Properly wash and sterilize the tubes/bottles according to Table 2-2.

esWashing
Wash the tubes/bottles with tap water or a dilute solution of neutral detergent. If the tubes/bottles stain
heavily, soak them in a dilute solution of neutral detergent or wash them with a soft brush being careful not
to scratch them. Then rinse the tubes/bottles in tap water and finally rinse them with distilled water. Dry the
tubes/bottles in the air. Use a detergent of pH 5 to 9 because the PC tubes/bottles are susceptible to
alkaline solution. Avoid soaking the tubes/bottles in a dilute solution of neutral detergent for a long time.
Otherwise, the tubes/bottles may be degraded in strength. For the caps of the tubes/bottles, remove them
from the tubes/bottles then wash, dry and store the caps in the same manner as the tubes/bottles.

¢ Autoclaving PA and PC tubes/bottles
Wash the tubes/bottles well. Put them on a heat-resistant tube stand facing their mouths upward.
Remove the screw caps or lids to prevent deformation or breakage during autoclaving. After autoclaving,
wait until the temperature in the autoclaving chamber reduces to the room temperature, then take out the
tubes/bottles.

/N\ CAUTION:
Do not place the screw caps or lids on the mouths of the tubes/bottles. Otherwise the
tubes/bottles may be deformed or damaged during autoclaving.

Table 2-2 Washing and Sterilization of Tubes/Bottles
v: Applicable x: Inapplicable

Material

Condition PA PC |SST| TI

pH5 or lower x x x x

. . pH5 to pH9 v v v v

Cleaning Cleaning fluids pH9 or higher v x v v

Warm water (up to 50°C) v v v v

Ultrasonic cleaning Neutral detergent (pH7) v v v v

Autoclaving 115°C (0.7kg/cm?), 30 minutes 4 v v v

121°C (1.0kg/cm?), 20 minutes x v v v

126°C (1.4kg/cm?), 15 minutes x x x x

Boiling For 15 to 30 minutes v v v v

| Uaviolet 200-300nm x | x| v |V
Sterilization | sterilization

Gas sterilization Ethylene oxide 4 - 4 4

Formaldehyde v v x v

Ethanol (70%) v x v v

Chemical Hydrogen peroxide (3%) v v v v

Formalin (3%) v v x v

PA: Polypropylene copolymer  PC: Polycarbonate SST: Stainless steel Tl : Titanium alloy

2.4 Life Expectancy of Plastic Tubes/Bottles
The life of a plastic tube/bottle depends upon the sample, speed of rotor, temperature, etc. The
standard life of a plastic tube/bottle when used with aqueous samples (of pH5 to pH9) is specified as
follows (in case it is used repeatedly for 1 hour at the maximum speed of rotor):

(1) Tubes (PA and PC) ............................................................. 5 times

(2) Thick-walled tubes and bottles (PA and PC) -« vvvervivenniiiinn. s, 50 times
However, the standard lives of the PC thick-walled tubes and PC bottles are specified as follows
depending upon the pre-treating conditions such as washing, sterilization, etc.:

Table 2-3 Standard Lives of the PC thick-walled tubes and PC bottles

V\t/as_lhin% and Sterilization in gas or Autoclaving at

Sample Stenfization washing in hot water 121°C x 20min
Neutral (pH7) 50 times 10 times
Weak alkali (pH7 to pH9) 30 times 5 times

The standard life of a plastic tube/bottle as the above is an approximate guide when it is used repeatedly
for 1 hour at the maximum speed of rotor. We do not warrant the life expectancies of tubes/bottles.

The caps are consumable supplies. Their lives vary in different conditions of use. Inspect them each time they
are used, and replace them if you find deterioration or wear.

Do not use crazed (cracked) tubes or bottles.

_6_



3. How to Use

3.1 Preparation of Tubes/Bottles

Check that the tubes/bottles are free from a crack or deformation. Do not use remarkably deformed or
cracked tubes/bottles.

/N WARNING :

* This rotor and the centrifuge are not explosion-proof. Never use explosive or flammable
samples.

* For safety, there are limits on the use of bio-samples which require bio-isolation, such as pathogenic
germs and DNA recombination, as well as RI substance in centrifuges. Perform strict safety controls
when separating samples containing these substances.

CAUTION:

- Do not use any sample inapplicable to the tubes/bottles and the caps in use referring to the
attached chemical resistance chart. Otherwise, the tubes/bottles and the caps may be
degraded.

- Chemical resistance and the strength of tubes/bottles varies with speed, temperature, and so on.
Before using sample, fill tubes/bottles 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.

- Do not exceed the specified sample capacity of the tubes/bottles, otherwise sample leakage or
deformation of tubes/bottles may occur.

- Balance the sample within the allowable imbalance including the weight of the tubes/bottles,
caps and adapters. Excessive imbalance can cause damage to the centrifuge and the rotor.

* Use the samples that are same in compositions and same in density when placing them
symmetrically. Otherwise the precipitation levels may be different by centrifugation and such

operation may increase the level of imbalance, and it may result in damage to the centrifuge and
the rotor.

Fill the tubes/bottles with the sample and put the screw caps or lids on the tubes/bottles securely. If the
sample amount exceeds the actual capacity of the tubes/bottles, the sample will be leaked during operation.
Do not exceed the actual capacity of the tubes/bottles.

Balance the tubes that are symmetrically arranged. The allowable imbalance of this rotor is within 2 g.
¢ The stainless steel tubes are shipped in a set of two with very little difference in weight (1 g or less).

The weight is engraved on the body. Set the two stainless steel tubes in the rotor symmetrically with
respect to the drive shaft.

3.2 Setting of Tubes into the Rotor

/N\ CAUTION:

Do not load only one tube nor arrange the tubes asymmetrically with respect to the drive shaft,
otherwise the centrifuge or the rotor may be damaged due to excessive imbalance operation.

Check that the tube cavities of the rotor are free from foreign substances. Set the balanced tubes
symmetrically with respect to the drive shaft as shown in the figure below. When using tubes of even

numbers, set tubes in pairs symmetrically with respect to the drive shaft. When using tubes of odd
numbers, set the tubes so as to keep the same space between tubes.

Pre-cool the rotor when the operating temperature of the rotor is lower than the room temperature or

pre-heat the rotor when the operating temperature of the rotor is higher than the room temperature
before setting the tubes in the rotor.

Drive shaft

O%O OO @C%@ @: Tubes/bottles are loaded.
O % O/ \@ e @) \D e @

O : Tubes/bottles are not loaded.

Setting of two tubes Setting of three tubes Setting of four-tubes

Fig.3-1 Setting of Tubes

_7_



3.3 Mounting the Rotor Cover

/N\ CAUTION:

- Be sure to mount the rotor cover to the rotor body and tighten the cover-locking knob securely
before operation, otherwise the rotor or the rotor cover may be removed during operation and
result in damage to the centrifuge and the rotor.

- Do not mount the rotor cover into the rotor while the rotor is placed in the rotor chamber. Doing so
might cause the rotor cover to be tightened insufficiently.

Do not remove the rotor cover from the rotor while the rotor is placed in the rotor chamber. Doing so
might cause the parts of the rotor cover to be damaged.

(1)Apply silicone grease (vacuum grease) (standard Cover-locking knob

accessory of the centrifuge) to the packing (for the rotor)
and then fit the packing (for the rotor) in the groove of the
rotor body or the cover. Replace the packing (for the
rotor) with new one if damaged or deteriorated.
If you neglect to apply silicone grease (vacuum grease), it
might be hard to mount or remove the rotor cover. When it
is hard to mount or remove the rotor cover, apply silicone
grease (vacuum grease) to the packing (for the rotor).

Rotor cover

(2)Apply lubricant for screw (Part No. 84810601) to the
threaded portion of the cover-locking knob. Put the rotor
cover on the rotor body. Turn the cover-locking knob to
screw in the rotor body securely.

Rotor body

3.4 Operation
Mount the rotor onto the drive shaft of the centrifuge gently and securely. Check that the rotor
cover is mounted and the cover-locking knob is securely tightened. Perform operation according to
the instructions of the centrifuge instruction manual.

3.5 Taking out Samples
After the operation, gently take out the rotor from the centrifuge and remove the rotor cover by
turning the cover-locking knob. Take out the tubes/bottles from the rotor and then take out the
sample in a proper manner. If it is hard to take out the bottles from the rotor, use the bottle setter
(accessory) to take out the bottle.



4. Maintenance

4.1 Corrosion Resistance of the Rotor

/N WARNING:

Check the attached chemical resistance chart, and do not use any sample inapplicable to the
rotor.

This rotor is made of aluminum alloy. The rotors made of aluminum alloy have high corrosion
resistance and they are covered with an anodic oxidation coating. However, use of inapplicable
chemicals can corrode these rotors and decrease the strength. Use samples that will not affect the
rotor referring to the attached chemical resistance chart.

4.2 Maintenance of the Rotor

After the operation, properly maintain the rotor to prevent corrosion that can cause the rotor breakage.
@® Normal maintenance

/A CcAUTION:
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.

Wash the rotor with tap water or a dilute solution of neutral detergent and rinse it out with distilled
water. Wipe the rotor with a soft cloth. Turn the rotor upside down with the rotor cover removed to
dry it well. Check that the rotor is completely dried and then put a light coat of silicone grease
(vacuum grease) (standard accessory of the centrifuge) on the rotor. Store the rotor in a dry place.

@®Maintenance after use of a corrosive sample

Wash the rotor with tap water immediately after the operation. Then perform the normal
maintenance.

@Maintenance when foreign substances are adhered to the rotor

/N CAUTION:

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

Soak the rotor in warm water for one or two hours and wash the inside of the tube cavities and the
crown hole at the rotor bottom with a soft brush to remove foreign substances. Do not forget to
remove foreign substances adhered in the crown hole at the rotor bottom, otherwise the rotor and the
drive shaft may be damaged.




4.3 Sterilizing the Rotor
» Sterilize the aluminum alloy rotors according to either gas sterilization method (ethylene oxide or
formaldehyde) or chemical sterilization method (70% ethanol, 3% hydrogen peroxide, 3% formalin).
« Sterilize the plastic or rubber adapters according to either gas sterilization method (ethylene oxide
or formaldehyde) or chemical sterilization method (70% ethanol, 3% hydrogen peroxide, 3%
formalin).

& CAUTION: Do not dip the rotor and the adapters in the formalin (3%) solution more than 2 hours.

& CAUTION: Check the packing (for the rotor) after sterilizing. The packing (for the rotor) may be
damaged during operation due to deterioration. Replace the new one if a damage or
deterioration is observed,

4.4 Autoclaving the Rotor
Autoclave this rotor at 121°C for 20 minutes.

& WARNING: Be sure to remove the rotor cover from the rotor before autoclaving, otherwise the
rotor or the rotor cover may be deformed.

& WARNING: Never sterilize the rotor by boiling, otherwise the rotor will be brittle.

& CAUTION: Never sterilize the adapters by autoclaving or boiling, otherwise the adapters may be
deformed. Such adapters cannot be used.

& CAUTION: After autoclaving, wait until the temperature in the autoclaving chamber reduces to the
room temperature, then take out the rotor and the rotor cover.

& CAUTION: Take out the rotor and the rotor cover carefully from the autoclaving chamber as they
are wet and slippery.

4.5 Inspecting the Rotor

Periodically check that the rotor is free from corrosion every 100 hours use. Especially be careful of
the tube cavities of the rotor and the crown hole at the rotor bottom because the rotor can be brittle if
these portions are corroded. If the rotor surface is discolored, dented or cracked, the rotor is
corroded. Do not use such a corroded rotor and contact an authorized sales or service
representative immediately for further inspection.



5. Packing List

Check the parts and accessories of the rotor when the rotor is delivered. Contact an authorized sales or service

representative if there are a missing item and inferior goods.

No. | Name Qty | Part No. of spare parts (Qty)
@ | Rotor 1 —
Packing (for the rotor .
® (o-Ring)( ) 1| 84521403 (1)
@ | 30PA bottle assy 6 330345A  (10)
@ | Bottle setter 1 84550301 (1)
® | Rotor Instruction manual 1 5998256

*1: the quantities of the parts that are mounted to the rotor

6. Spare Parts of the Rotor

Figure Part No. Name Qty
Packing (for the rotor)
2 84521403 R 1
330345A 30PA bottle assy 10
_3,3 84550301 Bottle setter 1
@B 84810601 Lubricant for screw 1
483719 Silicone grease y
(vacuum grease)
S998256 Rotor Instruction manual 1




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
Aluminum alloy 15
Stainless steel

Refrigerated centrifuge rotors




(Appendix) K Factors

+ Calculation of separation time

The K factor can conveniently be used which makes it possible to estimate the settling time directly
from Svedberg unit (S).

Namely, the time taken for particles of 1S to settle from Rmin. to Rmax. is K factor.
The K factor can be obtained from the formula show below.

In(Rmax.)—In(Rmin.) 10"
o’ 3600

w: Angular velocity w = 2x/60 x N

N : Speed (rpm)

Rmin. : Distance from axis of rotation to top of solution (cm )
Rmax.: Distance from axis of rotation to bottom of tube (cm )

Using the K factor, the settling time t (in hours) is expressed as follows:

For example, the K factor at the maximum speed of 21,000rpm of Model R21A2 rotor is 487. The time
taken for particles of 100 S to be settled from Rmin. to Rmax. using this rotor is as follows:

487

= 700 —49 hours

The time taken for settling of particles of 100 S by the same rotor at a speed of 15,000 rpm is:

2
K = [2L000 |y 487 =955 t = 222 - 96 hours
15.000 100
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1-1 R21A2 DERE

1.2 {4k

1 AR D

B BlERIRE2 - - - - - - 21,000 rpm
RREDMEE - - - - - 50,000 X g

A—42 RAAE (FF) - - 30mLx6 A& =180mL
A—&<t& - - - - 0 - ®210% 150 mm

a _/)1 E% ....... 54 kg

a _/)1 *atg ....... FILS i

|:|_/)1 No. = = = = = + = 87

*LOERERDEIZOWNTIE, A—2(CFEED NER=E
DE—ER (EFEAMEOMMERAO—42) (=Y
No0.S998611) | =S HBREWLET,

R REREmEE L. BORICLK->TELGYFE
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NyFxy I\ FILE)
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1.3 BEX

R min. (4.4 cm)
—»

HIN—N2 R

O—A& h/N—
o 9“§y§§
j; 9

F34JEY 2

EEHEAR | N
TEEP
S ixe—k

' THETE
R max. (10.2 cm)

1-2 R21A2 OEEX

A4

1.4 HEttsE
F1-1 R21A2 D E4FEER (B0PA KR MILDIGE)

S EIDINRE (xg)
@(fznf)& Rmin. Rmax. KI79%
(4.4cm) | (10.2cm)
2,000 195 454 53,656
4,000 778 1,820 13,414
6,000 1,750 4,090 5,962
8,000 3,110 7,260 3,353
10,000 4,860 11,300 2,146
12,000 7,000 16,300 1,490
14,000 9,530 22,200 1,095
16,000 12,500 29,100 838
18,000 15,800 36,800 662
19,000 17,600 41,000 595
20,000 19,500 45,400 537
21,000 21,400 50,000 487

X KIZ7IRI2D0TIE, T8 K 72794222
WT ICTEHLCEHRBALET,

[EE5EE & & D INEE (RCF)DBEZ
RCF=1.118 X 10° x R x N2(xq)

R:[EEFZE (cm)
N:[EIE5EE (rpm)
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o 1.2 (g /ml)
. = = 21,000 -
2 B R (rpm) (rpm) X \/Eit*40)zptgzajf§ ( g/mb)

(2) Fa—T -KRbIL - FryTGREICKSHEEEREDHR

Fa—TJ -ARbML - FryvTHEDHAEDOEICE > TIIEERENFHRINL I EAHY FT,
FHLCE 122 Fa—T -HRbL—E] 22RO L, HFEEEERELTTHENC SV, FEREE
REZBATERTSEFa—T - RMULABEETHHEENHYET.
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EAAL. B—3EZH LTS,
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BB /No. DATA 15 H /No. DATA IE B /No. DATA 1HE/No. DATA

ROTOR No. 87 12 49065 30 87 42 121
1 87000 13 50032 31 7208 43 255255
2 82012 14 32032 32 0 44 0
3 124114 15 82008 33 11 45 0
4 3247 16 239 34 42248 46 255255
5 3201 17 0 35 154 47 0
6 1179 18 0 36 15 48 0
1 3202 19 1108 37 67048 49 85240
8 64 20 2202 38 1152 50 1208
9 16000 21 17017 39 58 51 10
10 1 22 3265 40 255255 52 38099
11 82050 23 122189 41 2136 | —— —
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Fa—TJ- Rk Fa—T75 TR Ty - -
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B ERERE | @O INERE
75=No. oz Tk | RER | S—UNo. A Tk | g |/ nd S .
(B o (¢ XLcm) [(MUR) | (B%) oA (¢ XLcm) (E%) oA
S412572A R
S412571A ) 32.0 - C2EAL) | ESSTUYE(®B) | 19,000 41,000
40SST Fa—7(B) 2.6 X9.0
(2K AY)
32.0 - - 21,000 50,000
S412572A R
S411843A ) 32.0 - - @AY | ESSTUZE(®) | 20,000 45,400
Ry |4OTF2—T 26X9.0
32.0 - - 21,000 50,000,
égfé?f& 33PC 7YFa—7 26X89 | 250 - - 21,000 50,000
éggé?f& 33PAPYF1—T 26X88 | 250 . . 21,000 50,000
f’ggsfjf 30PC Rk JL(C3)H= 26X97 | 260 - - 21,000 50,000!
?ggsfjf 30PC Rk JL(B3)Y3 26X97 | 260 - - 21,000 50,000
(iggsfs) 30PA R ILYS 26X97 | 260 - 21,000 50,000
326010A 336691A .
Ay [125STFa—7 L6X76 | 10 | UM | 12007575 | 26X85 | %1 19,000 38,200
338455A o 336691A .
(1o% Ay [LOPCFYFa—7 L6X77 | 74 | () | 12M075 75 | 26X85 | x1 21,000 46,600
338456A - 336601A R
(lok Ay [LOPATYFa—T L6XT76 | 74 | ) | 12M075 75 | 26X85 | %1 21,000 46,600
S303141A e 336690A .
SOk AL [+TPCTYFa—T 13x64 | 33 | P00 | 65MO7E TR | 26X85 | 2 21,000 42,600
S301599A S 336680A R
(somAy [FC T 13x51 | 25 | SO0 | SAMOTETS | 26X60 | 1 21,000 46,800
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s MR PA PC | SST | TI

pH5 LR X X X X

ks pH5~pH9 O O O ©)

& B pHI LLE O x O O

P 7K (50°CLLTF) O ©) ®) O

HBERES chEERl (pH7 D% &iER) @) @) @) @)

EEASRE 115°C (0.7kg cm). 30 % @) @) @) ©)

(F— b+ L—7) 121°C (1.0kg cm), 20 % X @) @) ©)

126°C (1.4kg cm). 15% X X x X

EHEE 15~30 S & @) @) @) @)

% EAN A 200~300nm x x @) ©)

52 IFLUAFXIFR ©) X ©) ©)

‘ RILLFZILTEFR @) @) X ©)

I&/—)L (70%) ©) X ©) @)

ERREA BEgIEKE (3%) @) ©) @) ©)
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Et i RUESk 121°C x 20 %
i (pH7) 50 [A] 10 [
87 )LH Y (pH7~9) 30 [a] 5 [A
Ffz. FYVTITEREATY, FHICE>TEMAEDYFETOT, R EICRRLSEE. EELALDN

oHLOWF vy TERBML TS,
Fa—TJ. RbLTOIL—C2T (EEEN) DEELEBLORERLLGZVLTIEE,
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O—8AN—ZMYRH-FEEF— I L—TREETHE. O—2PO—2ANR—HERT S
BEARBHYET,
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CREREHNSOIYH LIZEEICTo T AL,
KENFNTEBYOT K HoTWD 0, BELTHNETBBELHYET.

O
@y of

N

> B I}B

~Noo

el cat

4.5 O—2MDAK

O—A2 3TN (10 0BMEREERF1E./A) TEEZFzv I LTLESW, HIzo—4DFa1—7
NELVO—FEDYTIUNREF, BELEGEDEEERTAREVDTHRICTF v LTLEELY,
BRIIRADER., IZFH. VSV IZFIZKYRN TR ENTEET, BEEHDITEHIZIIZOED
O—A2DFERZEPH . BEEVNROWNFEWVERFEED L FSEHOY—ERBYCERLF v I E#ZITTL
=&y,



5. i - IRA—%

O—4% Z%ERFIC, O—2DE&. MBRROF v IEEHE2TLESIW, A— REFEEFFABREATITNVE
Lz, BEVLKRDHIZHEON-IRFEE. F-F, BHOY—ERBURFETITERCLESLY,

&5 | R B% | WAL/ S— YN (B%)7*2

® | p—% 1 -

NyFy (A—42 ) *

@ (O w4 1% 184521403 (1)

® |[30PARKILY I 6 330345A (10)

@ |KRrLtyva 1 84550301 (1)

® | BikEREAE 1 S998256

X1: O—2([CHARAFENRTVSEHR X2 : HEAMRDOAK

v

6. meABRE—E

SEX 75%—*J No. 4 A

Nyxy (O—48)

84521403

(0 v%)

330345A

30PARMILY =

10

N
A,
)
Y

84550301

REILEYAR

84810601

MBI IR (RUEBH)

483719

v)a—-vJy—2
(NFa2—LTY)—R)

S998256

A—45 BikEREAE




1. BREREIZDONT

A

OEE. N—43. BFIUMERNEEVE. REMUYME. REMNESH L VEREMABTETE RV
BEOHM THERINEHEICILTERENED SBULBFRREDFIRICH > TREL T
A

OBBELVKROWIEWEREESL L FEHOY—ERBLITBEEEZEKBEINDLFEE, EE. 0—4.
FLEIAERFNAEVE. BHAMYE. FEREVEH L VEREENEE TELRVMEZFOHM I
FU. NAOBRICEEZET DFREEIN-RKEBELEZTOETNAAH D EE(E, BRTHANIC, FEME
REDERIZEVWTEYGHEE BRREZIToOTIESLY,

CDHEE - FERENTTTHET, HHBFEEDBENATEEEA,

OLEE. O—43, BLUBREZREINDIEBEAIE. HIEHHIC. REFAEOERIZEVLWTEYLHE
B -BEBREZETHOTLESL #@. O—FITMHELTWSBFEREEZIE—LIRADL, BE -
REARFISHRMALTLIESLY,

LHERTEROE,. OD—42, FLEMEREZZT0RY. SH0REEL L TEEYE. RFEYE.
FEREMESH D DNIEEEABETCELAVMBZFDOHABIC L EFEABRESNTLVELEFIBT LT
S5, BEEOMEBIZDODNWTHETREZ W EELEHIZEERICCTERIE TV EEET,

HE,. O0—4, BLUHREDES - FEBREZONREICHANDERIE. BERIZCEBWNVLEEE
T, COHEE. FLEBRENTETTHET., BHIIBEOHEEENTETELA,

O THEEt. CERIE. ERBOBOEEEHFER L 2 —ITBRVEHELEZS,

8. O—2DYBRALT AL

A—42ZREFALKITS L. BELSECBERENRRICETL. A—2 DN EICEEARONGELTEE—
FOBEMET LTVDRAIBREEASHY FT . COLIBA—FZREIMEIT A LICKYBIRERFEZEC TN
BAHYETDT, UTFISRTUEAT AL MFHRZEBE-O—FEEEEINSEIEBOLVELET,

n—4%E%H #E DEAT AU MEH

_ . FILIES
=E AR H— 7
=R A E= DA 3 RATFULREE 15 %

9. A—42DEZEIZDOT

- BEDE. BEVCLEEEHRABLDOEFERICEVWTEEICANET 5 N TREDOVER VERICET
2k (BiE) TEOLNTHEYET, O—4F W7y b, Fa—TJ, Kb, FHTRLGELREKRTY)
TRETLHLEEE, EXREVVEDOHAZH > EREEVVERFICREZELEZRIAL TESL, 6. A
—% N7y b, Fa—TJ. Kb, PETELBELRKETY) AEEVE. BHENE. REEVESH DL
[FTREREUEABETELVMRFOAMLGET. AOBRICHEEZET HES5BBFENELTWEY., FTEE
DENNH D EEL, BEEYVEXBIERYEZERASA-ECRIBVEY,

- A—ORETHEEAY DHEIF. ERBOFOEEERBRE U F—ICEBVLEHE LS,



8. K779 %2(2D0VT

- DEEREDOROA

PFOEERFEZHEE T A-OITBELG T 74— LT, EMEED T 702 —T%H% Svedberg unit (S)
EO—SBEHEDI7IE2—THAHAKI7VE2BHBYEYS,

1S OFFA Rmin. A5 Rmax. FTRBES N ABREN, KIT702EBRVET,

K279 ERKIZEYRDOENET,

In(Rmax.)—In(Rmin.) 10"

K= e 3600
w CAERE w =2n1/60 x N
N : ElERERE (rpm)

Rmin. : O—42 @OEEF LN SBERLEEE TOEE (cm )
Rmax.: B—4 QREEH LA L F1—TEEE TOER (cm )

K279 3#%#RAW5Z &K Y LRt (hr) (&,

_ K
t =7

ERHENFET,
5l 2 [X.R21A2 O — 32 Oz = EIEREE 21,000 pm TO K 7279 215,487 THY . 2D O —42 FFL) 100S D
HIF% Rmin. 55 Rmax. ETHESEBIZIE

_ 487 _4q
t = 2100 4.9 BFRE

MY, F=E—HB—4%4 T 15000rpm T 100S QR FEHBET B

2
_ {21,000 _ _ 955 _
K= [15,000] x487=955  t=752=0.6 Ffi

MMBETEICBYFET,



IYRVRIL T INATY - TH/B0—X k&t
T312-8502 HKEBUOI=HEHAHEHAL060FEH

BDESERBEHRE Y — [JU—514J| (0120) 02 - 4125 (FEH)

(-8 %A - EBAEEERERZR< 9:00~12: 00 13:00~17 : 00)

(URL https://www.himac-science.jp)






