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12 7. RECO
M

M
EN

D
ATIO

N
S A

N
D

 TIPS PRIO
R TO

 U
SIN

G
 

CellExpand™

(i) 
Cell Suspension  

• 
The preferred cell suspension is a m

ononuclear cell suspension (M
N

C) of  
 

hum
an um

bilical cord blood, hum
an, prim

ate, horse, pig, sheep, dog and rat  
 

bone m
arrow

 and peripheral blood. M
urine peripheral blood should also be  

 
a M

N
C preparation. H

ow
ever, m

urine bone m
arrow

 can usually be used w
ithout 

any fractionation.
• 

H
igh concentrations of red blood cells can inhibit cell grow

th and expansion. It is 
therefore recom

m
ended to use an M

N
C preparation.  

• 
If cells have been treated (e.g. w

ith cytotoxic drugs etc.) prior to cell culture, or 
are to be treated in cell culture, higher cell concentrations m

ay be required.

(ii) 
Thaw

ing and Storage of the CellExpand™ M
aster M

ix
• 

 Prior to using the CellExpand™, rem
ove the bottle from

 the freezer and thaw
  

 
 either in a 37ºC w

ater bath or at room
 tem

perature.
• 

 After use, CellExpand™ M
aster M

ix is stable at 2-8°C for 1 m
onth after thaw

ing,   
but can be refrozen.

(iii) 
H

um
idity Cham

ber
If m

icrow
ell cultures or sim

ilar sm
all volum

e cultures are perform
ed, it is 

recom
m

ended to use an additional hum
idity cham

ber to prevent evaporation 
and drying out of the cultures. Even fully hum

idi! ed incubators do not provide 
su"  cient hum

idity to prevent evaporation. 
 

1

1. IN
TRO

D
U

CTIO
N

CellExpand™ is used to culture and/or expand lym
pho-hem

atopoietic stem
 and 

progenitor cells in suspension culture using di# erent culture vessels from
 m

icrow
ell 

culture plates to large $ asks, reactors and 3-dim
ensional culture system

s. CellExpand™ 
Suspension Expansion Culture™ (SEC™) M

aster M
ixes are available to culture up to 8 

di# erent stem
 cell populations and 7 progenitor cell populations from

 up to 8 species 
(hum

an, non-hum
an prim

ate, horse, sheep, pig, dog, rat and m
ouse).  

CellExpand™ is a com
plete M

aster M
ix. It contains everything required to allow

 the 
cells to proliferate and expand. A CellExpand™ Base M

aster M
ix is also available w

hich 
contains no grow

th factor cocktails, thereby allow
ing the user to add any grow

th 
factors and/or cytokines at any concentration and for any species. Just add target cells 
at the required cell dose.   



2 2. IN
TEN

D
ED

 U
SE: Applications and Advantages of U

sing 
CellExpand™

CellExpand™ is a com
plete reagent that can be used for stem

 cell research, basic and 
veterinary research and stem

 cell and regenerative cell therapy.  

CellExpand™ can be used for lym
pho-hem

atopoietic stem
 and progenitor cells from

:

• 
Em

bryonic tissue
• 

Fetal tissue
• 

Spleen
• 

Bone m
arrow

• 
Peripheral blood 

• 
Cord blood

derived from
 the follow

ing species:
• 

H
um

an
• 

N
on-hum

an prim
ate

• 
H

orse
• 

Pig
• 

Sheep
• 

D
og

• 
Rat

• 
M

ouse

CellExpand™ is available for the follow
ing cell populations:

Cell Type
Cell Population

G
row

th Factors/Cytokines
N

ot speci! ed
N

o grow
th factors or cytokines included

Stem
 Cells

H
PP-SP 1

IL-3, IL-6, SCF, TPO
, Flt3-L

H
PP-SP 2

EPO
, G

M
-CSF, IL2, IL-3, IL-6, IL-7, SCF, TPO

, Flt3-L

CFC-G
EM

M
 1

EPO
, G

M
-CSF, IL-3, IL-6, SCF, TPO

, Flt3-L

CFC-G
EM

M
 2

EPO
, G

M
-CSF, IL-3, IL-6, SCF, TPO

CFC-G
EM

M
 3

EPO
, G

M
-CSF, G

-CSF, IL-3, IL-6, SCF + TPO

CFC-G
EM

 1
EPO

, G
M

-CSF, IL-3, IL-6, SCF

CFC-G
EM

 2
EPO

, G
M

-CSF, IL-3, SCF

CFC-G
EM

 3
EPO

, G
M

-CSF, G
-CSF, IL-3, SCF

Progenitor Cells
BFU

-E 1
EPO

, IL-3, SCF

BFU
-E 2

EPO

G
M

-CFC 1
G

M
-CSF, IL-3, SCF

G
M

-CFC 2
G

M
-CSF, G

-CSF, IL-3, SCF

G
M

-CFC 3
G

M
-CSF

M
k-CFC 1

TPO
, IL-3, SCF
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treated w
ith ACK lysis bu# er.  

• 
Rem

oving excess density gradient reagent below
 the interface can result in 

granulocyte and platelet contam
ination of the M

N
Cs.

• 
In som

e cases, a trade-o#  of higher cell recovery w
ith increased platelet 

contam
ination m

ay be necessary.  In these cases, cells can be centrifuged for 10 
m

inutes at 400 x g instead of 300 x g, w
ith no detrim

ental e# ect on the cells.

STEP 2. CellExpand™ Cell Culture

Please refer to Section 7 for recom
m

endations and tips prior to beginning this 
stage of the procedure.

Perform
 all cell culture procedures under sterile conditions in a biosafety cabinet.

W
ith the exception of CellExpand™ that contains no grow

th factor cocktails, all 
CellExpand™ M

aster M
ixes are com

plete and ready-to-use. N
o additional com

ponents 
should be added since these w

ill dilute the com
ponents and result in non-optim

ized 
culture conditions. 

The CellExpand™ M
ethod

1. 
Transfer one or m

ore bottles of frozen CellExpand™ M
aster M

ix to a 37ºC w
ater 

bath or thaw
 at room

 tem
perature. 

2. 
W

hen thaw
ed, m

ix the contents of bottle by inverting several tim
es being 

careful not to cause bubbles.
3. 

Prepare the cell suspension as required and adjust to the preferred w
orking cell 

concentration. 
4. 

Prepare and label individual tubes or other culture vessels for each sam
ple to 

be tested.
5. 

W
hen the CellExpand™ M

aster M
ix has thaw

ed dispense the required am
ount 

of reagent into the culture vessel(s) being used m
inus 10%

. 
N

O
TE: If using a CellExpand™

 Assay Kit w
ith no grow

th factors (Base M
aster 

M
ix), ! rst dispense the reagent follow

ed by the speci! c grow
th factor(s) and or 

cytokine(s). 
6. 

D
ispense the cell suspension at the correct w

orking concentration so that 10%
 

is added to the CellExpand™ M
aster M

ix . This is now
 the Culture M

aster M
ix.

7. 
M

ix the Culture M
aster M

ix thoroughly by vortexing and leave for a few
 

m
inutes to settle..

8. 
D

ispense the Culture M
aster M

ix into the vessels.
9. 

Culture the cells at 37˚C in a fully hum
idi! ed incubator containing an 

atm
osphere of 5%

 CO
2 . If possible, use a 3-gas incubator to displace the 

atm
ospheric oxygen concentration (21%

) to 5%
 O

2 w
ith nitrogen. This increases 

the plating e"  ciency by reducing oxygen toxicity to the cells.
10. 

Lym
pho-hem

atopoietic stem
 cells initiate proliferation after about 24 hours 

and enter their exponential grow
th period after about 4-5 days. Progenitor cells 

usually dem
onstrate sim

ilar grow
th kinetics, but their total proliferation grow

th 
period w

ill be shorter than for stem
 cells.
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sam
ples greater than 3m

l, use a 50m
l conical, plastic tube for separation.

3. 
For sam

ples of 3m
l diluted to 6m

l w
ith dPBS, dispense 5m

l of the density 
gradient reagent into the tube. For sam

ples greater than 3m
l, dispense 15m

l of 
the density gradient reagent into a 50m

l tube.
4. 

U
sing a sterile, serological pipette, dispense the diluted sam

ple gently on top 
of the density gradient reagent by holding the tube at approx. 45° and using 
a Pipette Aid on slow

 delivery. The cleaner the interface betw
een the density 

gradient reagent and cell suspension, the better the separation w
ill be. D

o not 
allow

 the cells to m
ix w

ith the reagent.
5. 

Centrifuge for 10 m
in at 1,000 x g or 20 m

in at 600 x g at room
 tem

perature 
w

ith N
O

 brake.
6. 

After centrifugation, rem
ove the tube(s) gently and carefully aspirate the top 

layer above the M
N

C interface leaving approx. ¼
” above the interface. D

iscard 
the supernatant.

7. 
H

arvest the M
N

Cs from
 the interface and transfer the cells to another sterile 

tube. It is best to harvest the cells using a m
anual 1m

l pipette. D
o not rem

ove 
cells below

 the interface.
8. 

Add approx. 10-20 m
l dPBS, m

ix gently and centrifuge the cells for 10 m
in at 

300 x g at room
 tem

perature.
9. 

Aspirate the supernatant after centrifugation taking care not to aspirate the cell 
pellet.

10. 
Add 1-2m

l of IM
D

M
 and resuspend the cells, breaking up any clum

ps using a 
1m

l m
anual pipette.

11. 
Perform

 a nucleated cell count and viability. The cell viability m
ust be greater 

than 85%
. U

sing cells w
ith a viability low

er than 85%
 w

ill produce results w
ith 

low
 proliferation ability.

Fractionating the M
N

Cs by density gradient centrifugation w
ill usually dram

atically 
im

prove viability.

D
ensity Gradient Centrifugation Troubleshooting
• 

Specim
ens that are not fresh or greater than 24 hours old, m

ay not separate 
cleanly.  These specim

ens m
ay need to have the procedure perform

ed tw
ice.

• 
Fibrin strands can appear after separation. They are attached to the 
m

ononuclear cell layer.  Care should be taken in this situation.
• 

Aspirate the supernatant using a serological pipette and save to a sterile tube.  
D

o not discard the supernatant until a clean transfer has been m
ade.  Try to 

avoid the ! brin strands.
• 

If ! brin strands get caught up w
ith the cells, transfer entire supernatant to a 

sterile tube and centrifuge for 10 m
inutes @

 300 x g.  The resulting cells w
ill 

have som
e residual platelets; how

ever, m
ost of the platelets w

ill be rem
oved 

w
ith the supernatant after centrifugation.

• 
Bone m

arrow
 often has fat globules and bone spicules; these can get caught 

in the cell interface.  The fat w
ill rise to the top during the second spin and the 

spicules can be “picked out” using a m
anual 1m

l pipette.
• 

If the cell separation is not clean and distinct, transfer the supernatant to 
a sterile tube using a serological pipette and reserve until the cell count is 
perform

ed.  If the cell count is low
, centrifuge the supernatant to recover 

additional cells.  
• 

Specim
ens that have a high red cell concentrations can be separated again or 

3

Cell Type
Cell Population

G
row

th Factors/Cytokines
T-CFC

IL-2 (w
ill usually require the addition of co-

stim
ulator(s)

B-CFC
IL-7

Abbrevitions used. H
PP-SP: H

igh Proliferative Potential - Stem
 and Progenitor. CFC-G

EM
M

: Colony-Form
ing 

U
nit - G

ranulocyte, Erythroid, M
acrophage, M

egakaryocyte. CFC-G
EM

: Colony-Form
ing U

nit - G
ranulocyte, 

Erythroid, M
acrophage. BFU

-E: Burst-Form
ing U

nit - Erythroid. G
M

-CFC: G
ranulocyte-M

acrophage Colony-
Form

ing Cell. M
k-CFC: M

egakaryocyte - Colony-Form
ing Cell. T-CFC: T-lym

phocyte Colony-Form
ing Cell. B-CFC: 

B-lym
phocyte Colony-Frorm

ing Cell. EPO
: Erythropoietin. SCF: Stem

 Cell Factor. TPO
: Throm

bopoietin. CSF: 
Colony Stim

ulating Factor. IL: Interleukin.

Applications of CellExpand™

• 
Expansion of stem

 and progenitor cells in suspension culture.
• 

Cell grow
th in virtually any cell culture vessel from

 m
icrow

ell plates to cells 
reactors and 3-dim

ensional cultures.
• 

Allow
s easy and rapid high-content screening for both proliferation and 

di# erentiation processes.
• 

Flow
 cytom

etry.
• 

Cell signaling studies.
• 

G
enetic analysis.

• 
M

echanism
 of Action (M

O
A) studies.

• 
Im

m
une cell studies.

Advantages of U
sing CellExpand™

• 
Pre-m

ade M
aster M

ixes require no further additions. Just add cells.
• 

Available to detect up to 8 di# erent stem
 cell populations and 8 progenitor cell 

populations from
 up to 8 di# erent species.

• 
Setup as m

any replicates as necessary.
• 

Allow
s easy and accurate dispensing using norm

al pipettes and liquid handlers.
• 

CellExpand™ allow
s for cell interactions providing (a) shorter lag tim

es to initiate 
cell proliferation; (b) m

ore rapid culture com
pletion; (c) greater sensitivity.

• 
Available in 10m

l, 40m
l and bulk quantities.

IM
PO

RTA
N

T: 
CellExpand™ is for research use only and has not been 

approved for clinical diagnostic use or for cG
M

P conditions.



4 3. O
VERVIEW

 of the CellExpand™ PRO
CED

U
RE

U
sing a CellExpand™ is usually just a 2 step process.

Step 1 – Cell Preparation
Cells are not provided w

ith CellExpand™. Cells are prepared either by using a user-
de! ned, pre-validated protocol to obtain a single cell suspension or procedures that 
are suggested in this m

anual. A dye exclusion viability and/or m
etabolic viability and 

nucleated cell count should be perform
ed on all sam

ples.

Step 2 – Cell Culture
CellExpand™ is a com

plete, ready-to-use M
aster M

ix for grow
ing and/or expanding 

speci! c lym
pho-hem

atopoietic cell populations. The reagent is usually provided in 
10m

l or 40m
l bottles. D

epending on the volum
e of CellExpand™ to be used, cells are 

added at 10%
 of the ! nal volum

e. Culture vessels containing lym
pho-hem

atopoietic 
cells should be transferred to a 37°C, hum

idi! ed incubator gassed w
ith 5%

 CO
2  and 

preferably 5%
 O

2 . 

9

E.  Cell Thaw
ing after Cryopreservation

Thaw
ing of Cells

If cells are cryopreserved as a total nucleated cell product, they w
ill contain red blood 

cells, granulocytes and other cell populations. W
hen the cells are thaw

ed, granulocytes 
and other cell com

ponents w
ill rupture and release D

N
A. Large am

ounts of released 
D

N
A w

ill clum
p together encasing cells. If the cell preparation originally cryopreserved 

w
as a M

N
C or sim

ilar fraction, the chances of clum
ping w

ill be low
. H

ow
ever to reduce 

or alleviate the possibility of clum
ping during cell thaw

ing, it is recom
m

ended that 
D

N
ase be added to the cell suspension. The follow

ing procedure is used for sm
all 

aliquots of cells only (1-1.5m
l).

1. 
Thaw

ing of the vial contents is initiated in a 37°C w
ater bath, by sw

irling the vial 
for approx. 1 m

in.
2. 

 W
hen a sm

all ball of ice still rem
ains in the vial (1-2 m

in), rem
ove the vial from

 
the w

ater bath, sterilized the outside of the vial by spraying w
ith 70%

 ethanol 
and carefully unscrew

 the vial lid.
3. 

It is possible that clum
ping can occur at this stage, in w

hich case, add D
N

ase 
to the total volum

e in the vial to achieve a concentration of 6μg/m
l before 

proceeding to the next step.
4. 

U
sing a 1m

l pipette, gently m
ix the contents of the vial and transfer to a 50m

l 
tube containing 20m

l of thaw
 m

edium
. U

p to 3 vials of the sam
e cells can be 

added to this 20m
l of thaw

 m
edium

. H
ow

ever, clum
ping can also occur at this 

stage. In this case, D
N

ase at a ! nal concentration of 6μg/m
l should be added 

before proceeding to the next step.
5. 

G
ently m

ix the cells by sw
irling the contents of the tube. D

o not use repeat 
pipetting to m

ix the cells. This could cause further rupture of cells and the 
release of D

N
A resulting in increased clum

ping.
6. 

Centrifuge the cells at 300 x g for 10 m
in at room

 tem
perature and discard the 

supernatant after centrifugation.
7. 

Resuspend the cells in 1m
l of culture m

edium
. If necessary, add 6μg/m

l D
N

ase. 

F. M
ononuclear Cell Preparation

D
ensity G

radient Centrifugation
Red blood cells and other contam

inating cells can be rem
oved by density gradient 

centrifugation. It should be em
phasized that w

hen the red blood cell content is high, 
even density gradient centrifugation m

ay not provide optim
al depletion. In m

ost 
cases, how

ever, density gradient centrifugation w
ill produce a high quality M

N
C 

fraction and w
ill also increase the viability of the cell sam

ple.

H
em

oG
enix® does not recom

m
end using a Ficoll density gradient centrifugation 

procedure. This is because all Ficoll-derived reagents are toxic to cells. It is 
recom

m
ended to use N

ycoPrep 1.077, w
hich is non-toxic and can also be added 

to cultures w
ithout any deleterious e# ects. It is essential that the density gradient 

centrifugation reagent is brought to room
 tem

perature prior to use. The procedure for 
density gradient centrifugation using N

ycoPrep is as follow
s:

1. 
D

ilute the sam
ple to be fractionated w

ith an equal volum
e of D

ulbecco’s 
phosphate bu# ered saline (dPBS) and m

ix gently by inversion.
2. 

For sam
ples 3m

l or less use a 15m
l conical plastic tube for separation. For 
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tube.
6. 

Flush out the m
arrow

 through the bone cavity and w
ithdraw

 part of the cell 
suspension through the bone and into the syringe.

7. 
Flush the cell suspension through the bone and repeat steps 6 and 7 tw

o to 
three tim

es. W
hen ! nished, the bone should appear translucent, indicating that 

m
ost of the cells have been $ ushed out of the cavity.

8. 
Rem

ove the em
pty bone and replace it w

ith the next bone until the m
arrow

 
from

 all bones has been $ ushed out of the cavities.
9. 

Let the cell suspension settle for 1-2 m
inutes to allow

 large debris to fall to the 
bottom

 of the tube.
10. 

U
sing a sm

all gauge (22-25) needle and syringe, slow
ly w

ithdraw
 the cell 

suspension leaving the large debris in the tube and transfer it to a new
 tube, 

noting the volum
e. 

11. 
If necessary, add m

edium
 to achieve the required volum

e.

To further purify a cell suspension, it is recom
m

ended to underlay 1-2m
l of N

ycoPrep 
1.077 (Axis-Shield) under the cell suspension in a sterile, 15m

l conical tube w
ith screw

 
cap and centrifuge the cells according to the m

anufacturer’s protocol. 

C. Isolation of H
em

atopoietic Subpopulations
Providing su"  cient cells are available, subpopulations of stem

 and progenitor cells 
can be isolated and puri! ed for use w

ith CellExpand™.  H
em

oG
enix® recom

m
ends 

using m
agnetic cell isolation procedures (e.g. M

iltenyi Biotech), since these allow
 rapid 

isolation of di# erent cell populations w
ith substantial purity, viability and yield. Please 

see table of recom
m

ended cell concentrations to determ
ine the optim

al, ! nal cell 
concentration to use w

ith CellExpand™ reagents.

D
. Cell Viability, Cell Counting and Cell Culture Suspension Preparation
1. 

For dye exclusion viability m
ethods, use trypan blue and a hem

ocytom
eter or 

autom
ated m

ethod, $ ow
 cytom

etry using 7-AAD
 or another vital stain.  

N
ote that dye exclusion viability m

ethods detect m
em

brane integrity. They do not 
detect cellular and m

itochondrial integrity and therefore m
etabolic viability. 

A viability of 85%
 or greater should be obtained w

hen using dye exclusion 
viability m

ethods only. It is recom
m

ended not to use cell suspensions w
ith a 

viability of less than 85%
 since these cells w

ill not be able to sustain proliferation 
ability. U

se LIVEG
lo™ (H

em
oG

enix®, Inc) as a m
etabolic viability assay.

2. 
D

eterm
ine the cell concentration using either a hem

ocytom
eter or electronic 

cell/particle counter.
3. 

Adjust the cell suspension concentration to that recom
m

ended in Table 1.  
N

ote the w
orking cell concentration per m

l is 100 x the ! nal cell concentration per 
w

ell.  If cells have been treated prior to cell culture, higher cell concentrations 
m

ay be required.
4. 

Prepare the total volum
e of cell suspension required using IM

D
M

 or PBS.  The 
volum

e of the adjusted cell suspension required w
ill be 10%

 of the total volum
e 

of  the CellExpand™ Culture M
aster M

ix.

5

4. CellExpand™ Reagents and Storage

CellExpand™ is usually supplied as 10m
l or 40m

l volum
es of com

plete, ready-to-
use M

aster M
ix containing all the com

ponents necessary to grow
 and/or expand 

the required cell population(s). The reagent is shipped com
plete and no other 

com
ponents should be added.

CellExpand™ reagents are shipped frozen. U
pon arrival, transfer the reagents to a -20°C 

freezer until used.

O
nce thaw

ed, CellExpand™ can be stored at 4°-8°C for 1 m
onth, but can also be 

refrozen and thaw
ed at a later tim

e.

G
row

th factors and/or cytokines should only be added if the N
o G

row
th Factor 

CellExpand™ Base M
aster M

ix w
as ordered.

G
ood laboratory practices and universal protective precautions should be 

undertaken at all tim
es w

hen handling the kit com
ponents as w

ell as cells and 
tissues. M

aterial safety data sheets (M
SD

S) are included in each literature packet.



6 5. EQ
U

IPM
EN

T, SU
PPLIES A

N
D

 REAG
EN

TS REQ
U

IRED
, BU

T 
N

O
T PRO

VID
ED

The follow
ing is a selection of equipm

ent, supplies and reagents that m
ight be 

required for use w
ith CellExpand™.

Equipm
ent and Supplies

1. 
35m

m
 Petri dishes that are not tissue culture treated.

2. 
Inverted m

icroscope ! tted w
ith 10x oculars and a 4x and 10x objectives

3. 
Lam

inar Flow
 Biohood.

4. 
Sterile plastic tubes (5m

l, 10m
l).

5. 
Single channel pipettes, preferably electronic (e.g. ViaFlow

 or Rainin ED
P pi-

pettes for variable volum
es betw

een 1μl and 1000μl).
6. 

Sterile pipette tips.
7. 

Repeater pipette w
ith positive displacem

ent (e.g. Eppendorf Repeater Strean, 
O

xford, G
ilson D

istrim
an or Rainin AutoRep E) for dispensing CellExpand™ 

reagent.
8. 

Sterile syringes for repeater pipette.
9. 

Vortex m
ixer.

10. 
Tissue culture incubator, hum

idi! ed at 37°C w
ith 5%

 CO
2  (m

inim
um

 require-
m

ent) and 5%
 O

2  (preferable).
11. 

H
em

ocytom
eter or electronic cell counter to determ

ine cell concentration.
12. 

Flow
 cytom

eter or hem
ocytom

eter for determ
ining viability.

Reagents
1. 

Sterile Phosphate Bu# ered Saline (PBS) 
2. 

Iscove’s M
odi! ed D

ulbecco’s M
edium

 (IM
D

M
)

3. 
D

ensity-gradient m
edium

 (e.g. N
ycoPrep 1.077, Axis-Shield).

4. 
7-AAD, propidium

 iodide or trypan blue for viability assay.
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6. The CellExpand™ PRO
TO

CO
L

PLEA
SE REA

D
 TH

E FO
LLO

W
IN

G
 PRO

TO
CO

L CA
REFU

LLY. 
SEE SECTIO

N
 7 BEFO

RE PERFO
RM

IN
G

 TH
E A

SSAY

G
ood laboratory practices and universal protective precautions should be 

undertaken at all tim
es

U
sing CellExpand™ is usually a 2 step process. 

Step 1 –  Cell preparation.
Step 2 –  CellExpand™ culture setup.

All steps m
ust be perform

ed in a lam
inar ! ow

 biohazard hood 

STEP 1 – Cell Preparation

A. H
um

an, N
on-H

um
an Prim

ate, H
orse, Pig, Sheep or Canine Cells

1. 
For best results, CellExpand™ requires that target cells be separated from

 
red blood cells since these can interfere w

ith cell grow
th and expansion.  

N
eutrophils and platelets should also be rem

oved. Therefore, the starting cell 
suspension should be a m

ononuclear cell (M
N

C) suspension.  H
em

oG
enix® 

recom
m

ends separating the M
N

Cs using N
ycoPrep 1.077 (Axis-Shield) density 

gradient centrifugation m
edia. This separation procedure should be used for 

hum
an, non-hum

an prim
ate, horse, pig, sheep and canine cells. Ficoll-Paque 

can also be used, although this is toxic to cells. Follow
 the m

anufacturer’s 
protocol to prepare the M

N
Cs.  

2. 
Resuspend the cells in IM

D
M

 or PBS

H
um

an um
bilical cord blood.

It is recom
m

ended to deplete hum
an um

bilical cord blood of erythrocytes using a 
current H

etastarch® protocol or a density gradient separation per the m
anufacture’s 

protocol so that the m
ajority of the erythrocytes are rem

oved from
 the cell suspension. 

It is not recom
m

ended to perform
 the CFC assay w

ith a high concentration of 
erythrocytes present for the sam

e reasons as above.

B. Rat or M
urine Bone M

arrow
1. 

Rem
ove organs (fem

ora and tibia (optional)) under aseptic conditions.
2. 

Rem
ove as m

uch m
uscle from

 the bones as possible.
3. 

U
sing a sterile blade, ! rst cut o#  the proxim

al (hip joint) end below
 the ball joint 

at right angles to the longitudinal length of the bone. Then cut o#  the distal end 
(above the patella or knee).

4. 
Transfer su"  cient sterile m

edium
 to a tube so that it w

ill cover the w
hole bone, 

approxim
ately 1-2m

l. (Som
e of the m

edium
 provided w

ith the kit can be used 
for this purpose).

5. 
H

alf ! ll a syringe (1-3m
l) w

ith sterile m
edium

 and, using a needle gauge that 
w

ill enter the bone cavity w
ithout cracking the bone, insert the needle into the 

proxim
al end and im

m
erse the w

hole bone in the m
edium

 contained in the 


