
Meet the Virus Counter® Platform 
Rapid, Direct, Biologically  
Relevant Virus Quantitation
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Total Virus Particle Count Matters

The Virus Counter® platform is in use by leading companies, regulatory agencies,  
and research institutes around the world. Why? A growing body of evidence  
demonstrates that noninfective particles are of biological importance and can impact 
both in vitro and in vivo studies. Infectivity and total virus counts are essential for  
in-depth sample characterization.

If You’re Working with Viruses, You Can  
Count on our Virus Counter® Platform 

Comparison of Infectious Titers 
with Total Particle Count 
Samples of Influenza H1N1 (FLU), Cyto-
megalovirus (CMV), Respiratory Syncytial 
Virus (RSV), and Rubella Virus (Rubella) 
were measured by 50% tissue culture in-
fective dose assay (TCID50) Virus Counter® 

platform, and quantitative transmission 
electron microscopy (TEM). Total particle 
counts determined by either TEM or  
the Virus Counter® platform were not  
statistically different. Titers determined  
by TCID50 measured values 2 – 3.5 orders  
of magnitude lower. These results highlight 
the relative abundance of noninfective 
particles across multiple virus types.

Given the potential toxicity of the adenoviral particles themselves,  
CBER recommends that patient dosing be based on particle number.

Guidance for Human Somatic Cell Therapy & Gene Therapy
FDA Centers for Biologics Evaluation & Research

   

The Virus Counter® instrument detects and mea-
sures viral particles in a fluid stream.

Integrated software directs instrument function 
and data analysis.

ViroTag® Assay and ComboDye™ Assay Kits label 
virus particles using direct, no-wash assays.

Virus Counter® platform  TEM TCID50

Introducing the Virus Counter® platform, the only purpose built, integrated solution for 
rapid, direct, biologically relevant virus quantification.
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Every quantification method 
is measuring a different 
component in the virus sample
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Nimble, Meet Quick

Quantitative detection of individual virus particles is a critical issue for safety and  
efficiency for many applications. Due to limitations of conventional techniques this  
issue remained challenging, until now.

We Deliver More of What  
Matters When Quantitating  
Viruses
–   Fast time to results — answers in  

minutes, not hours

–   Direct quantification of total particle 
counts

–   Specific and versatile reagents offer  
the right solution for every virus sample

–   Software-assisted system operation,   
easy system maintenance

–   No-wash assays – mix, incubate  
and measure

–   More complete data in real time means 
better decisions sooner

Technique Detection principle Reproducibility Time Labor Cost per sample

Virus Counter® platform Viral Particle Excellent Minutes Low $

Plaque Assay Infectivity Poor Days High $

TCID50 , LD50 Infectivity Poor Days High $

qPCR Viral Nucleic Acid Excellent Hours Mod $$$

ELISA Viral Protein Good Hours Mod $

HPLC Viral Protein Excellent Days High $$

Viral Flow Cytometry Viral Particle Excellent Hours High $$$

Transmission Electron Microscopy Viral Particle Excellent Weeks High $$$

The Virus Counter® platform provides excellent reproducibility at a lower cost per sample in minutes, not hours or days, compared to other detection methods.*
LD50 (Lethal dose, 50%), qPCR (quantitative polymerase chain reaction), ELISA (enzyme-linked immunosorbent assay), HPLC (High-performance liquid chromatography)

The Virus Counter has a short assessment time, requires minimal sample preparation,  
is easy to use, is a relatively inexpensive platform, and assesses the quantity and quality  
of viral materials.

Sanofi Pasteur   

*The table is adapted from Pankaj Kumar, Methods for Rapid Virus Identification and Quantification, MATER METHODS 2013;3:207,  
 10.13070/mm.en.3.207, with the permission of the copyright owner Labome (www.labome.com). 
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Virus Counter® Reagent Kits

ViroTag® Assay Kits
The ViroTag® reagent family utilizes
a fluorescently labeled, high-affinity
antibody which binds to a unique viral
epitope. ViroTag reagents are detected  
on a single channel. Quantification of  
viruses using ViroTag® is independent of 
the presence of nucleic acid.

–   Highly specific detection reagent 

–   Detection of total viral particles

–   Quantification of virus like particles (VLP)

–   Intact vs damaged capsid discrimination

–  Enumeration of both enveloped and  
non-enveloped viruses

No Wash Assay!
Both ComboDye™ and ViroTag® labeling systems use a rapid, no-wash workflow.

ComboDye™ Assay Kit
With the ComboDye™ Kit, viral genomes  
and viral envelope proteins are stained 
with a combination of two fluorogenic 
dyes. When fluorescent emission is  
simultaneously observed in both channels, 
this ‘simultaneous event’ is counted as  
one intact particle.

–   Detects a wide range of viruses  
with genome >9,000 bases

–  Optimized for enveloped viruses

–   Compatible with single- and double-
stranded DNA and RNA viruses

ViroTag® Kits Currently Available
–   AAV2-3 for Adeno-Associated  

Virus Serotypes 2, 3

–   INVX for Influenza Virus

–   BCVB for Baculovirus

–   EV71 for Enterovirus 71

–  VSVG for pseudoyped viruses such  
as Lentivirus or BacMam

– INVA for Influenza A seasonal flu virus

– INVB for Influenza B seasonal flu virus

Pipet reagent … … into sample vials con-
taining sample with virus 
within the dynamic range 
of the instrument.

Mix and incubate  
protected from light  
for 30 minutes.

Analyze.

Virus Counter results significantly correlated with both plaque assay and qRT-PCR.  
These results demonstrated that the VC is an easy, fast, and consistent method to quantify  
filoviruses in stock preparations.  

USAMRIID
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We have basically stopped running plaque assays on our P0 and P1 virus stocks because  
the accuracy of the titers obtained with the Virus Counter® leads to better virus amplifications  
than those obtained using plaque assay titers. The instrument saves one to two weeks on our  
virus production timeline and it is very helpful to know within a day or two that a transfection  
or co-transfection has yielded virus particles.

Kempbio

ComboDye™ Reagent:  
Virus Staining Principle 

Fluorogenic Dyes 123 3
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Research Areas

Viral Vaccines 
Due to surging demand for a wider range 
of vaccines, the industry needs to evolve 
from traditional, time-consuming methods 
to new, more efficient approaches. Virus 
quantitation represents a rate-limiting step 
at many stages of vaccine development 
and production, for both egg and cell  
culture. 

Protein Expression 
Therapeutics produced using Baculovirus 
expression system include viral vectors for 
gene therapy and personalized immuno-
therapy, vaccines such as subunit proteins, 
and VLPs.

Baculovirus-mediated expression of recom-
binant proteins is a complex, multistep, 
time-consuming process. Virus quantita-
tion has been an especially notable source 
of delays, since many methods require days 
or weeks to complete. 

Virotherapy 
Virotherapy is an emerging application  
that involves engineering viruses for viral 
vectors used for gene therapy, oncolytic  
therapeutics and viral immunotherapy. 

The quantitation of viral vectors during 
growth, harvest, purification, and release 
using current methods like qPCR and  
absorbance readings are highly variable, 
resulting in over- or underestimation of 
particles present at any given step. This 
compounds the risk associated with  
administering too little (no therapeutic  
effect) or too much (adverse immune  
response) product to patients. 

The Virus Counter® Platform is Specifically Designed to Enable Rapid Virus Quantitation  
in Each of these Three Research Areas: 

Virus Counter® Platform in the Field of Protein Expression

Birch A, Allen H, Kennefick K, Gugel A, Kemp CW. Rapid and effective monitoring  
of baculovirus concentrations in bioprocess fluid using the ViroCyt Virus Counter.  
BioProcess J, 2014; 13(2): 32–9. http://dx.doi.org/10.12665/J132.Kemp

–   Real-time insights into virus titer during the bioprocess  
allows optimization of each processing step

–   Increased viral vector yield by comparing growth  
conditions and recovery during process development

–   Optimize protein expression yields and shortened  
timelines by harvesting with pinpoint precision

–   Early identification of problems during manufacturing  
can reduce loss of time and money

Virus Counter® Platform in Viral Vaccine Manufacturing
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The Virus Counter® Platform is Versatile

The number of viruses and VLPs quantifiable by the Virus Counter® platform is continu-
ously growing and includes viruses that impact human health (e.g., Influenza); viruses 
used in expression systems (e.g., Baculovirus); viruses used in veterinary science (e.g.  
Canine Distemper Virus), and viruses used in gene and cell therapy (e.g., Adeno-associated 
Viruses 2, 3, 5 and Lentivirus).

Virus Counter® Instrument Specifications 
Dimensions (W × D × H):  43.2 cm × 51.9 cm × 27.9 cm (17” × 16.5” × 11”) 

Weight: 13.2 kg (29 lbs)

Linear dynamic range of 5 × 105 vp/ml – 1 × 109 vp/ml

Enveloped and non-enveloped virus detection

Detection of large (Baculovirus, 30 to 60 x 250 to 300 nm)  
and small (AAV, 20 nm) viruses

–   In-depth characterization of total particle concentration  
in final product increases safety and efficiency

–   Rapid and accurate determination of biologically  
relevant readout- total virus particle counts

Lysate
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Virus Counter® Platform in Virotherapy Development

Artinger M. Virotherapy process optimization. BioProcess J, 2015; 14(1): 26–9. 
http://dx.doi.org/10.12665/J141.Artinger 

Ti
te

r (
vp

/m
l)



Sales and Service Contacts
For further contacts, visit www.sartorius-stedim.com

Europe
Germany
Sartorius Stedim Biotech GmbH
August-Spindler-Strasse 11
37079 Goettingen

Phone +49.551.308.0

Sartorius Stedim Systems GmbH
Robert-Bosch-Strasse 5 – 7 
34302 Guxhagen

Phone +49.5665.407.0

France
Sartorius Stedim FMT S.A.S.
ZI des Paluds
Avenue de Jouques – CS 91051
13781 Aubagne Cedex

Phone +33.442.845600

Sartorius Stedim France SAS
ZI des Paluds
Avenue de Jouques – CS 71058
13781 Aubagne Cedex 

Phone +33.442.845600

Austria
Sartorius Stedim Austria GmbH
Modecenterstrasse 22
1030 Vienna

Phone +43.1.7965763.18

Belgium
Sartorius Stedim Belgium N.V.
Rue Colonel Bourg 105
1030 Bruxelles

Phone +32.2.756.06.80

Hungary
Sartorius Stedim Hungária Kft.
Kagyló u. 5
2092 Budakeszi

Phone +36.23.457.227

 
Italy
Sartorius Stedim Italy S.r.l.
Via dell’Antella, 76/A
50012 Antella-Bagno a Ripoli (FI)

Phone +39.055.63.40.41

Netherlands
Sartorius Stedim Netherlands B.V.

Phone +31.30.60.25.080

filtratie.nederland@sartorius-stedim.com

Poland
Sartorius Stedim Poland Sp. z o.o.
ul. Wrzesinska 70
62-025 Kostrzyn

Phone +48.61.647.38.40

Russian Federation
LLC “Sartorius Stedim RUS”
Vasilyevsky Island
5th line 70, Lit. A
199178 St. Petersburg

Phone +7.812.327.53.27

Spain
Sartorius Stedim Spain, S.A.U.
Avda. de la Industria, 32
Edificio PAYMA
28108 Alcobendas (Madrid)

Phone +34.913.586.098

Switzerland
Sartorius Stedim Switzerland AG
Ringstrasse 24 a
8317 Tagelswangen

Phone +41.52.354.36.36

U.K.
Sartorius Stedim UK Ltd.
Longmead Business Centre
Blenheim Road, Epsom
Surrey KT19 9 QQ

Phone +44.1372.737159

Ukraine
LLC “Sartorius Stedim RUS”
Post Box 440 “B”
01001 Kiev, Ukraine

Phone +380.44.411.4918

Americas
USA
Sartorius Stedim North America Inc.
5 Orville Drive, Suite 200
Bohemia, NY 11716

Toll-Free +1.800.368.7178

Argentina
Sartorius Argentina S.A. 
Int. A. Ávalos 4251 
B1605ECS Munro 
Buenos Aires 

Phone +54.11.4721.0505

Brazil
Sartorius do Brasil Ltda 
Avenida Senador Vergueiro 2962 
São Bernardo do Campo 
CEP 09600-000 - SP- Brasil

Phone +55.11.4362.8900

Mexico
Sartorius de México, S.A. de C.V.
Libramiento Norte de Tepotzotlan s/n,
Colonia Barrio Tlacateco,
Municipio de Tepotzotlan,
Estado de México,
C.P. 54605

Phone +52.55.5562.1102

leadsmex@sartorius.com

Peru
Sartorius Peru S.A.C.
Avenue Alberto del Campo 411 
Floor 12 – The Office
15076 – San Isidro, Lima

Phone +51.1.441 0158

Asia|Pacific
Australia
Sartorius Stedim Australia Pty. Ltd.
Unit 5, 7-11 Rodeo Drive
Dandenong South Vic 3175

Phone +61.3.8762.1800

China
Sartorius Stedim (Shanghai) 
Trading Co., Ltd.
3rd Floor, North Wing, Tower 1
No. 4560 Jinke Road
Zhangjiang Hi-Tech Park 
Pudong District
Shanghai 201210, P.R. China

Phone +86.21.6878.2300

Sartorius Stedim (Shanghai) 
Trading Co., Ltd.
Beijing Branch Office
No. 33 Yu’an Road
Airport Industrial Park Zone B
Shunyi District, Beijing 101300

Phone +86.10.8042.6501

Sartorius Stedim (Shanghai) 
Trading Co., Ltd. 
Guangzhou Branch Office
Room 1105
Xing Guang Ying Jing Building
No. 119, Shui Yin Road 
Yue Xiu District, Guangzhou 510075

Phone +86.20.3836.4193

India
Sartorius Stedim India Pvt. Ltd.
#69/2-69/3, NH 48, Jakkasandra
Nelamangala Tq
562 123 Bangalore, India

Phone +91.80.4350.5250

Japan
Sartorius Stedim Japan K.K.
4th Fl., Daiwa Shinagawa North Bldg.
8-11, Kita-Shinagawa 1-chome
Shinagawa-ku, Tokyo, 140-0001 Japan

Phone +81.3.4331.4300

Malaysia
Sartorius Stedim Malaysia Sdn. Bhd.
Lot L3-E-3B, Enterprise 4
Technology Park Malaysia
Bukit Jalil
57000 Kuala Lumpur, Malaysia

Phone +60.3.8996.0622

Singapore
Sartorius Stedim Singapore Pte. Ltd.
10 Science Park Rd 
The Alpha #02-13/14
Singapore Science Park II
Singapore 117684

Phone +65.6872.3966

South Korea
Sartorius Korea Biotech Co., Ltd.
8th Floor, Solid Space B/D, 
PanGyoYeok-Ro 220, BunDang-Gu
SeongNam-Si, GyeongGi-Do, 463-400

Phone +82.31.622.5700

www.sartorius-stedim.com Sp
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Learn why leaders in vaccine development, protein expression, and viral therapeutics  
choose the Virus Counter® 3100 Platform as their tool of choice for virus quantitation.  
Please visit: www.sartorius.com/virus-analytics

www.sartorius.com/virus-analytics

The Virus Counter® Platform is for research use or further manufacturing use only – not for use in  
therapeutic or diagnostic procedures. They are not for in vitro diagnostic use nor are they medical devices. 
Drug manufacturers and clinicians are responsible for obtaining the appropriate IND/BLA/NDA approvals 
for clinical applications.
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