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ab235700
Human Whole Blood 
Monocyte Isolation Kit

For the isolation of monocytes from human whole blood.

This product is for research use only and is not intended for 
diagnostic use.
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1. Overview

Human Whole Blood Monocyte Isolation Kit (ab235700) allows for in 
vitro isolation of intact, viable monocytes. The kit enables the 
isolation of ≥ 5 x106 monocytes/mL yielding approximately 80% of the 
total monocytes present in 1 mL of whole blood
The viability stain (included) used to identify living monocytes 
indicates that more than 99% of the cells in the isolated fraction are 
viable. The isolated fraction is pure - it contains more than 95% 
monocytes with less than 3% red blood cell counts.

Prepare all samples and controls as directed.

Create the density gradient by layering the density barrier solution 
over dilute blood.

Centrifuge to separate monocytes from plasma and RBCs

Remove monocyte layer from the tube and determine the live cell 
count by using the viability stain and measuring the total cell count 

with a bright-field microscope
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2. Materials Supplied and Storage

Store kit at 4°C in the dark immediately on receipt and check below 
for storage for individual components. Kit can be stored for 1 year 
from receipt, if components have not been reconstituted. 

Aliquot components in working volumes before storing at the 
recommended temperature. 

Avoid repeated freeze-thaws of reagents.

Item Quantity

Storage 
temperatur
e (before 

prep)

Storage 
temperatur

e (after 
prep)

Monocyte Isolation Buffer (MIB) 115 mL 4°C 4°C

Monocyte Density Gradient 
Media (MDGM) 25 mL 4°C 4°C

54% Density Media 15 mL 4°C 4°C

Viability Stain 200 µL 4°C 4°C

Blunt-end needle 18 G; 1.5 in. 
(Sterile) 10 pieces RT RT

Giemsa Stain 7 ml 4°C 4°C
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3. Materials Required, Not Supplied

These materials are not included in the kit, but will be required to 
successfully perform this assay:
 3 mL or 5 mL syringes.
 RPMI 1640 medium, no phenol red, 10% FCS
 1.5, 15 or 50 mL comical tubes (polypropylene or polyethylene).
 Centrifuge with swinging bucket rotor.
 Fluorescent Microscope with a dual FITC/TRITC filter.
 Hemocytometer.
 Human blood collected less than 12 hours before monocyte 

isolation in 1.5-2 mM EDTA.
 Glass slides.



ab235700 - Human Whole Blood Monocyte Isolation Kit 4

4. General guidelines, precautions, and 
troubleshooting

Please observe safe laboratory practice and consult the safety 
datasheet.
For general guidelines, precautions, limitations on the use of our 
assay kits and general assay troubleshooting tips, particularly for first 
time users, please consult our guide: 
www.abcam.com/assaykitguidelines
For typical data produced using the assay, please see the assay kit 
datasheet on our website.

http://www.abcam.com/assaykitguidelines
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5. Reagent Preparation

Briefly centrifuge small vials at low speed prior to opening. – adapt if 
necessary.

5.1 Monocyte isolation buffer (MIB)
1. Ready to use as supplied.
2. Bring to room temperature before use.
∆ Note: Use in a sterile environment to prevent contamination of 
isolated monocytes.

5.2 Density Gradient Media (MDGM)
1. Ready to use as supplied.
2. Bring to room temperature before use.
∆ Note: Use in a sterile environment to prevent contamination of 
isolated monocytes.

5.3 54% Density Media 
1. Ready to use as supplied.
2. Bring to room temperature before use.
∆ Note: Use in a sterile environment to prevent contamination of 
isolated monocytes.

5.4 Viability stain
1. Ready to use as supplied

5.5 Blunt-end needle 18 G; 1.5 in. (Sterile)
1. Ready to use as supplied.
∆ Note: Needle is not sharp, however it should be disposed of in an 
appropriate Sharps Collection and Disposal System.

5.6 Giemsa stain
1. Ready to use as supplied
2. Mix well to ensure the solution is homogenous before use.
3. Bring to room temperature before use.
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6. Sample Preparation

General sample information:
We recommend that you use fresh whole blood collected less than 
12 hours prior to monocyte isolation.
Work in a sterile environment. Use universal precautions when 
handling blood products and human body fluids. This kit has 
sufficient reagents to isolate monocytes from 30 mL of whole blood 
from one sample, or 10 mL from three samples.

Prepare the following solutions to create the gradient:

6.1 RPMI w/serum:
1. Combine 45 mL of RPMI 1640 Medium, no phenol red, with 5 mL 

FCS.
2. Media without phenol red is preferable because it allows the 

user to see the opacities of the gradient associated with the 
density of each solution without the influence of color from 
phenol red. 

6.2 Density Barrier solution:
1. (DBS, 1.072 g/ml). Add 6.1 mL MDGM to 23.9 mL of RPMI 

w/serum.
2. Mix well by inverting mixture several times.

6.3 Dilute Blood:
1. Add 2 mL of 54% Density Media (included) per 10 mL of whole 

blood. Gently invert three times to mix.
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7. Assay Procedure

 Equilibrate all materials and prepared reagents to room 
temperature just prior to use and gently agitate.

7.1 Create the density gradient:
1. Add 4 mL of dilute blood to a 15 mL conical tube. Then carefully 

layer 6 mL of density Barrier Solution (Section 6.2) over dilute 
blood.

2. Add 0.5 mL RPMI w/serum on top of Density Barrier Solution (see 
Figure 1).
∆ Note: For each 10 mL sample of whole blood, there will be 
12 mL of Dilute Blood. The 12 mL will be divided amongst 3 x 
15 mL conical tubes. The monocytes isolated from each of these 
tubes can be pooled in step 7.1.6 (below). 

3. Centrifuge at 700 x g for 30 minutes at 4°C. (Cold temperature 
prevents platelet aggregation and activation of monocytes), 
see Figure 2.
∆ Note: It is preferable to centrifuge tubes in a centrifuge with 
swing-bucket rotor and no brake to prevent disturbance of 
pellet.

4. Remove conical tube and observe 4 layers (top to bottom): 
monocytes, Density Barrier Solution, plasma and RBCs. Collect 
monocytes that float to the top of the solution. There will be a 
slight gradient (or change in opacity) in the upper 2-3 mL of the 
top layer because of the monocytes distributed at the top 
(Figure 3).

5. Remove the top 2 mL (containing the monocytes) from each of 
the three tubes and suspend in a clean 50 mL conical tube. If 
cells are from the same sample, they can be pooled during the 
washes.

6. Dilute the collected monocytes with 18 mL of MIB. Centrifuge 
cells at 700 x g for 10 minutes, 4°C. Repeat twice and resuspend 
the pellet in 5 mL of complete media.
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7.2 Determination of Live Cell Count:
1. Prepare a 1:10 dilution of Viability Stain with cell suspension by 

adding 18 μL of washed monocyte suspension and 2 μL of 
Viability Stain to a 1.5 mL centrifuge tube. Inoculate 
hemocytometer with 10 μL of stained monocyte suspension. 
Determine and record the total cell count with a Bright-field 
microscope.

2. With the same Region of Interest (ROI) in view, reduce white 
light, open fluorescent lamp shutter and view cells with a 
FITC/TRITC filter to count the fluorescent cells.

3. If a small amount of incidental white light illuminates the 
hemocytometer, the grid will be visible allowing the viewer to 
see the same ROI as was visible with fluorescent light. Live cells 
will fluoresce green. Dead cells will fluoresce red. Tally the 
number of green and red cells to complete the calculations 
using the equations below.

7.3 Evaluation of Purity in Cell Suspension:
1. Remove 25 μL of monocyte suspension and add to a clean glass 

slide. Allow the solution on the slide to completely dry 
(15 minutes) or heat slide at 37°C to expedite the drying process.

2. Add 50 μL of Giemsa Stain to dried cells and incubate with stain 
for 5 minutes. Wash slide until runoff is clear.

3. Allow slide to dry. Cells and morphology are best viewed with oil 
immersion objective lens (Figure 4). 

4. Perform differential cell count using the formulas described in 8. 
Data analysis.
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8. Data Analysis

𝑅𝐵𝐶 % = [ 𝑇𝑜𝑡𝑎𝑙 𝑐𝑒𝑙𝑙𝑠 (ℎ𝑒𝑚𝑚𝑜𝑐𝑦𝑡𝑜𝑚𝑒𝑡𝑒𝑟) ‒ 𝑁𝑜. 𝑜𝑓 𝑓𝑙𝑢𝑜𝑟𝑒𝑠𝑐𝑒𝑛𝑡 𝑐𝑒𝑙𝑙𝑠(𝑟𝑒𝑑 𝑎𝑛𝑑 𝑔𝑟𝑒𝑒𝑛)
𝑇𝑜𝑡𝑎𝑙 𝑐𝑒𝑙𝑙𝑠 (ℎ𝑒𝑚𝑜𝑐𝑦𝑡𝑜𝑚𝑒𝑡𝑒𝑟)  

] x 100

𝐿𝑖𝑣𝑒 𝑐𝑒𝑙𝑙𝑠 % =  𝑁𝑜. 𝑜𝑓 𝐺𝑟𝑒𝑒𝑛 𝑓𝑙𝑢𝑜𝑟𝑒𝑠𝑐𝑛𝑡 𝑐𝑒𝑙𝑙𝑠
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑙𝑢𝑜𝑟𝑒𝑠𝑐𝑒𝑛𝑡 𝑐𝑒𝑙𝑙𝑠  × 100

𝐷𝑒𝑎𝑑 𝑐𝑒𝑙𝑙𝑠 % =  𝑁𝑜. 𝑜𝑓 𝑅𝑒𝑑 𝑐𝑒𝑙𝑙𝑠
𝑇𝑜𝑡𝑎𝑙 𝑁𝑜. 𝑜𝑓 𝑓𝑙𝑢𝑜𝑟𝑒𝑠𝑐𝑒𝑛𝑡 𝑐𝑒𝑙𝑙𝑠 × 100

∆ Note: Contamination of monocytes with RBCs may affect 
downstream applications including, but not limited to flow 
cytometry, chemotaxis assays or cell differentiation protocols. For 
that reason, we recommend repeating the separation with 
remaining MDGM if RBCs are >10% of total PBMC count. 
Alternatively, RBC lysis buffer (ab204733) can be used. 

Differential cell count: 
With a 40X objective, count a total of 200 cells. Observe the nucleus 
of each cell, and score those with a unilobar nucleus and 
vacuolated cytoplasm as a monocyte. Multinucleate cells or those 
with lobed nuclei are scored as “not monocytes.” 

𝑀𝑜𝑛𝑜𝑐𝑦𝑡𝑒 % =  𝑁𝑜. 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑢𝑛𝑖𝑙𝑜𝑏𝑎𝑟 𝑛𝑢𝑐𝑙𝑒𝑢𝑠 
𝑇𝑜𝑡𝑎𝑙 𝑁𝑜. 𝑜𝑓 𝑐𝑒𝑙𝑙𝑠 (200)  × 100

∆ Note: Platelets are a small, anucleate blood component and not 
included in the differential cell counts. 
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9. Typical Data

Data provided for demonstration purposes only. 

Figure 1. Illustration of conical tube held at 45° angle while DBS is layered on 
top of Dilute Blood.

Figure 2. layers of DBS and whole blood prior to and after centrifugation 
showing the separation of layers in the conical tube. 
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Figure 3. Separation of four layers (monocytes, DBS, plasma, and RBCs).

Figure 4. Bright-field image of monocytes stained with Giemsa. The large, 
“fluffy” cytoplasm is approximately two-fold larger in size than the 
amoeboid nucleus (M, monocyte).
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Figure 5. Bright-field image of cells on hemocytometer to determine the 
Total Cell Count (Left), Image from Fluorescent microscope with FITC/TRITC 
filters of same ROI showing live (green) and dead (red) cells (middle); 
merge of two panels (right).
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10.Notes
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wissenschaftlicherdienst@abcam.com | 030-896-779-154
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soportecientifico@abcam.com | 91-114-65-60
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technical@abcam.com 
Deutsch: 043-501-64-24 | Français: 061-500-05-30
UK, EU and ROW
technical@abcam.com | +44(0)1223-696000

Canada
ca.technical@abcam.com | 877-749-8807
US and Latin America
us.technical@abcam.com | 888-772-2226

Asia Pacific 
hk.technical@abcam.com | (852) 2603-6823
China
cn.technical@abcam.com | +86-21-5110-5938 | 400-628-6880
Japan
technical@abcam.co.jp | +81-(0)3-6231-0940
Singapore 
sg.technical@abcam.com | 800 188-5244

Australia
au.technical@abcam.com | +61-(0)3-8652-1450
New Zealand 
nz.technical@abc.com | +64-(0)9-909-7829


