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§ http://www.imi.europa.eu/
§ http://www.vac2vac.eu/

One of the objective of VAC2VAC project was the 
development and the optimization of cellular assays based 
on analysis of human tick-borne encephalitis virus (TBEV) 
vaccine-induced activation of primary APC.

To replace the existing pyrogenicity test in rabbit by 
performing the monocyte activation test (MAT assay) 
described in the European Pharmacopoeia by using human 
peripheral blood mononuclear cells (PBMC).
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§ Flavivirus
§ Small enveloped virus
§ Positive-sense, single-

stranded RNA
§ 3 structural proteins
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(1) Background Document on Vaccines and Vaccination against Tick-borne 
Encephalitis  [Vaccine. 2011 ;29(48):8769-70]

(2) Tick borne encephalitis virus vaccines.[Vaccines pp. 841-856]

Barrett et al., 2008 (2)

TBEV (active substance) is cultivated in chicken 
embryo cells, clarified by centrifugation, inactivated 
with formalin and then purified to produce the 
vaccine virus stock. Pools of different purified virus 
stock were formulated with aluminum hydroxide 
(adjuvant)

Embryo harvest from chicken eggs or the virus 
propagation could entail the risk of bacterial, viral or 
cellular contaminants entering the final product

TBEV vaccine production process 
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Bacterial endotoxin test by 
Recombinant factor C test 

[rFC]

Pyrogen testing by 
Monocyte Activation test 
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The MAT optimized for the TBEV vaccine was set-up by using as cell source 
cryopreserved peripheral blood mononuclear cells (PBMCs). According to
Ph.Eur., human PBMCs have been qualified by assessing:

§ PBMC viability

§ Reproducibility of the response to scalar doses of 
reference standard endotoxin (RSE)

Qualification of cell source (I)
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Qualification of cell source (II)

§ PBMCs remain viable (≥ 90%) when stored at -196°C up to 18 months

§ Response to scalar doses of RSE is reproducible and stable up to 12 and 18 
months after PBMC freezing

Etna MP et al., ALTEX 37(4), 532-544. doi:10.14573/altex.2002252 
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Choice of the Read-out

IL-6 was chosen as read-out providing the robust production as compared to TNF-α 
and IL-1β after PBMCs stimulation with RSE, and the two non-endotoxin TLR agonists 
R-848 and FSL-1
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**

Linear Response to different 
RSE doses:

• Statistically significant regression of 
response on Log10 dose of RSE 

    (p < 0.01)

• Not significant deviation of RSE 
Log10 dose from linearity (p > 0.05)

Preparatory test: Assurance of criteria for endotoxin standard curve 

Etna MP et al., ALTEX 37(4), 532-544. doi:10.14573/altex.2002252 
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In vaccine dilutions starting from 1:12.5 RSE recovery was within the permitted 
range of 50-200%  

Preparatory test: Test for interfering factors

Etna MP et al., ALTEX 37(4), 532-544. doi:10.14573/altex.2002252 
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TBEV vaccine does not interfere with the ELISA procedure since variations in 
OD values fall within +/- 20%

Preparatory test: Interference in the Detection System

V1= 1µg/ml [1:3]; V2= 0.5 µg/ml [1:6]; V3= 0.25 µg/ml [1:12.5]; V4= 0.125 µg/ml [1:25]; V5= 0.0625 µg/ml [1:50] 

Etna MP et al., ALTEX 37(4), 532-544. doi:10.14573/altex.2002252 
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To verify whether the experimental conditions employed for 
the assay ensure a linear response to different doses of 2 
NEPs (non-endotoxin pyrogens)

To assess whether the product to be tested (i.e., the 
vaccine) interferes with the detection of NEPs

Preparatory test: Method validation for non-endotoxin monocytes-
activating contaminants
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** **

Preparatory test: Method validation for non-endotoxin monocytes-
activating contaminants

MAT optimized for the 
TBEV vaccine shows a 
linear response to NEPs

TBEV vaccine does not 
interferes with NEP 
detection starting from 
1:100

Etna MP et al., ALTEX 37(4), 532-544. doi:10.14573/altex.2002252 

Etna MP et al., ALTEX 37(4), 532-544. doi:10.14573/altex.2002252 

25th September 2024 MP Etna - AFSA MAT Workshop



Determination of LOD, AS, MVD and CLC for MAT optimized for the 
TBEV vaccine

ASLODTLR agonist
0.1000.040RSE (EU/ml)
0.1500.050R-848 (µg/ml)
0.0090.003FSL-1 (ng/ml)

MVD and CLC Calculation
• K= 5 EU/kg (as for any parenteral administration);
• M = dose (ml)/body mass (kg) where dose = 0,25 ml and body 

mass= 5 kg (since it is a pediatric vaccine);
• LOD (single PBMC donor) = 0,04 EU/ml
• Assay sensitivity [AS] = 0,1 EU/ml (the lowest or one of the lower 

concentration of RSE or NEPs close to the beginning of the linear 
part of the standard curve)

CLC = K/M = 100 EU/ml
MVD* = CLC/LOD = 2700
MVD° = CLC/AS= 1000

* As described in European Pharmacopoeia
° Proposed new calculation

Etna MP et al., ALTEX 37(4), 532-544. doi:10.14573/altex.2002252 
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Layout of MAT applied to the pyrogenicity testing of TBEV vaccine 

Active substance: TBEV inactivated by formaldehyde [ENCEPUR®]
Excipients: Aluminum hydroxide, TRIS buffer, sucrose. 
Traces of tetracycline, gentamicine, neomycine and formaldehyde.

Method: Semi-quantitative 
(modified respect to Ph. Eur. v10.0)
Cell source: cryopreserved human 
PBMCs
Read-out: IL-6 release

V1, V2, V3: Defined vaccine serial dilution; 
E1, E2, E3, E4, E5: RSE chosen serial 
dilutions showing a linear correlation.

Etna MP et al., ALTEX 37(4), 532-544. doi:10.14573/altex.2002252 
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OD: Optical Density
RSE: Reference Standard Endotoxin
eEU/ml: Equivalent of Endotoxin Unit
CLC: Contaminant Limit Concentration

MAT validation on 3 anti-TBEV vaccine lots

According to ICH Q2(R1), a precision 
study for the MAT optimized for the 
TBEV vaccine was conducted to 
calculate:

Repeatability of the method

Intermediate precision of the method
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