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Substantive abandonment of convention is evidence of mastery  
–  Eric Parslow





PRODUCTION OF HIGH TITER 
ATTENUATED POLIOVIRUS 

STRAINS ON THE SERUM-FREE 
PER.C6® CELL CULTURE PLATFORM 

FOR THE GENERATION  
OF SAFE AND AFFORDABLE  

NEXT GENERATION IPV 

5



A B S T R AC T 
Background: As poliovirus eradication draws closer, alternative Inactivated Poliovirus Vaccines 

(IPV) are needed to overcome the risks associated with continued use of the Oral Poliovirus 

Vaccine and of neurovirulent strains used during manufacture of conventional (c)IPV. We have 

previously demonstrated the suitability of the PER.C6® platform for propagation of the cIPV 

strains; here we investigated growth of attenuated poliovirus strains in PER.C6® cells.

Methods: We investigated attenuated Sabin strains productivity on the PER.C6® cell platform 

compared to the conventional Vero cell platform. The suitability of the PER.C6® platform for 

propagation of rationally-attenuated poliovirus strains (stabilized Sabin type 3 S19 derivatives 

and genetically attenuated and stabilized MonoCre(X) strains), was also assessed. Yields were 

quantified by infectious titer determination and D-antigen ELISA using either serotype-specific 

polyclonal rabbit sera for Sabin strains or monoclonal cIPV-strain-specific antibodies for cIPV, 

S19 and MonoCre(X) strains.

Results: PER.C6® cells supported the replication of Sabin strains to yields of infectious titers 

that were in the range of cIPV strains at 32.5°C. Sabin strains achieved 30-fold higher yields 

(p<0.0001) in PER.C6® cells as compared to Vero cells in terms of infectious titer and D-antigen 

content. Furthermore, Sabin strain productivity in PER.C6® cells was maintained at 10L scale. 

Yields of infectious titers of S19 and MonoCre(X) strains in PER.C6® cells were 0.5-1 log lower 

than seen for cIPV strains, whereas D-antigen yield and productivities in doses/ml using 

rationally-attenuated strains were in line with yields reported for cIPV strains.

Conclusions: PER.C6® cells are susceptible to Sabin strain infection and show increased 

productivity compared to the conventional Vero cell platform. The PER.C6® platform also 

supported growth of rationally-designed attenuated strains with productivities similar or close 

to cIPV strains. The PER.C6® cell platform could contribute to next generation of IPV vaccines 

needed for achieving and maintaining poliovirus eradication.
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I N T R O D U C T I O N
Since 1988, the remarkable efforts of the Global Poliomyelitis Eradication Initiative (GPEI)[1] 

have rendered the eradication status of poliomyelitis tangibly close. However, the two trivalent 

vaccines that have brought the combat against poliovirus (PV) this far; conventional Inactivated 

Poliovirus Vaccine (cIPV) based on Salk strains and Oral Poliovirus Vaccine (OPV) based on Sabin 

strains [2, 3], are considered unfit for an (post)-eradication setting.

The three live attenuated (Sabin) strains in OPV may revert to neurovirulent forms and cause 

Vaccine Associated Paralytic Poliomyelitis (VAPP) in vaccinees or their contacts [4]. Furthermore, 

the Sabin strains can evolve into transmissible viruses, causing outbreaks of paralytic disease [5]. 

Accordingly, withdrawal of OPV has been recognized and is envisioned to start as early as 2016 [6].

cIPV is made up of formalin-inactivated, wild-type strains, which by definition cannot 

revert to neurovirulence or cause VAPP in recipients [7, 8]. cIPV implementation is constrained 

in developing countries with respect to availability and price [9, 10]. Furthermore, cIPV 

manufacturing is currently limited to regions of high hygienic standards and vaccine 

coverage due to the bio-safety risks associated to the handling of large volumes of highly 

concentrated, neurovirulent PVs. Escape of these viruses from a manufacturing facility could 

cause poliomyelitis outbreaks in areas of low/no immunization. Consequently, development 

of Next Generation IPV based on attenuated strains, particularly on the Sabin strains, is actively 

encouraged by the World Health Organization and its collaborators [11]. Recently, Sabin-based 

IPVs (sIPVs) have been licensed in Japan and China, with many more in development [12-15].

In parallel, novel, rationally-attenuated PV strains could also replace the neurovirulent Salk 

strains in cIPV.  Potential strengths of rationally-attenuated strains lie in their increased attenuation 

and genetic stability, which would reduce the risk of virus re-introduction into the population 

and potential outbreaks of poliomyelitis upon escape from a manufacturing facility. In addition, 

these novel strains contain the capsid sequences of the wild-type cIPV strains. cIPV has been used 

successfully in the field since the 1950s; international reference standards are available and the 

vaccine’s dosing strategy and immunogenicity is well defined. Mimicking antigenicity of cIPV strains 

could result in an identical immunogenicity profile which may facilitate clinical development.

To address the issues of affordability and bio-safety surrounding cIPV, we studied the suitability 

of the proprietary PER.C6® cell line [16] for production of attenuated PV strains. The PER.C6® cell line, 

derived from primary human retinal cells and initially developed to serve as cell culture platform 

for production of biologicals, has been shown to be susceptible to infection by a wide range of 

viruses [17, 18]. The capacity of PER.C6® cells to grow in suspension to very high cell densities, without 

the addition of serum or microcarriers, makes the cell line an attractive platform for low-cost and 

high capacity vaccine production. Multiple PER.C6®-cell derived vaccine candidates are currently 

under investigation in clinical trials [19-21]. We have shown the PER.C6® cell line to be superior to the 

conventional Vero cell line for the potential generation of low cost cIPV [22].

The work herein evaluates Sabin strain productivity on the PER.C6® cell culture platform 

at laboratory scale and in 10L bioreactors. We directly compare Sabin productivity on the 

PER.C6® versus the Vero platform, to our knowledge, the only cell line currently used by sIPV 
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manufacturers. Finally, we also test the suitability of the PER.C6® platform for propagation of 

rationally-attenuated strains, namely the S19 strains (stabilized Sabin type 3 derivatives) and 

MonoCre(X) strains (attenuated and genetically stabilized cIPV strains), developed at the National 

Institute for Biological Standards and Control (NIBSC) and Stony Brook University, respectively.

M AT E R I A L  A N D  M E T H O D S
Viruses
Sabin 1, 2 and 3 virus stocks were generated by performing two passages of Sabin 1, 2 and 3 viruses 

purchased at NIBSC(cat#01/528, 01/130 and 01/532, respectively) in adherent Vero cells at 32.5°C.

cIPV vaccine strains(Mahoney, MEF-1 and Saukett) and rationally-attenuated(S19, MonoCre 

and MonoCreX) virus stocks were generated by transfection of synthetically derived PV 

genomic RNA, as described previously [23, 24]. Viruses were scaled up in PER.C6® cells and all 

stocks were sequenced to confirm identity and the presence of attenuating mutations.

S19 strains are based on Sabin 3 genomic sequences where domain V of the internal 

ribosome entry site(IRES) has been genetically modified to negate reversion of the known 

Sabin 3 attenuating mutation(nt 472), and further mutations have been incorporated to 

decrease thermostability and increase attenuation [25]. This was achieved by exchanging 

strong G-C base pairs for weaker A-U. Reversion is highly unlikely as viruses are required to 

undergo multiple reversions with an unfavorable intermediate G-U bond. The capsid sequence 

has been replaced with the corresponding individual cIPV capsids resulting in three derivative 

strains with the S19 modified IRES [26, 27].

MonoCre strains are genetically modified cIPV strains where the cis-acting replication 

element(cre), has been inactivated by multiple point mutations and a new functioning cre has 

been inserted into the spacer region in between the IRES and clover leaf in the 5’UTR [28]. The 

positioning of the cre element induces attenuation, whilst deletion of the newly inserted cre 

from the 5’UTR is highly unlikely as the cre element is a pre-requisite for virus viability [29].  

The MonoCreX strains are identical to the MonoCre stains, except in addition, one third of 

the capsid region is deoptimized for codon pair bias [30]. This strategy retains the protein 

sequence, as only synonymous mutations are incorporated. The many silent mutations result 

in neighboring of unpreferred codon pairs which further increases virus attenuation and 

decreases risk of reversion due to the sheer number of inserted mutations. 

Both S19 and MonoCre(X) derivatives display high attenuation in transgenic mouse models 

as well as genetic stability of inserted mutations, whilst cIPV capsid sequences are retained ([25, 

26, 29, 30], unpublished data).

Cell culture
Culture and seeding of small scale experiments (10-20ml) with suspension PER.C6® cells (1.0x107 cells/

ml) and Vero cells (~1x106 cells/ml) on microcarriers were performed as described previously [22]. 

Adherently grown Vero cells were maintained in Minimal Essential Medium(MEM, Life Technologies) 

supplemented with 5% FBS(Life Technologies) in T175 culture flasks at 37°C and 10% CO
2
. 
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For manufacturing scale in 10L bioreactors, cell culture and media composition was identical 

to prior work [22] but at larger scale. Pre-culture was performed in cultibags and scaled up to 

10L bioreactors. Prior to infection, cells were diluted in Permexcis medium to a cell density of 

1.25x107 viable cells/ml.

Assays
Infectious titer determination was performed by TCID

50
 (Tissue Culture Infectious Dose 50%) on 

Vero cells for the cIPV, Sabin and MonoCre(X) strains, as described [22] and on PER.C6® cells for 

the S19 strains. Briefly, Vero or PER.C6® cells were seeded in 96-multi-well plates with 1.25x104 or 

6.5x104 cells/well, respectively. The next day, eleven serial 5-fold dilutions of the virus sample, 

using 4 or 8 replicates, were prepared in Vero medium(MEM supplemented with 5% FBS) or 

PER.C6® culture medium(DMEM with 10% FBS and 10mM MgCl
2
) were added to the cells. Plates 

were incubated at 32.5–33°C (attenuated strains) or 35–37°C (cIPV strains), for 13 days. The 

end-point titer was calculated by method of Spearman and Kärber [31].

D-antigen content of the S19 and MonoCre(X) strains was determined using a D-antigen 

ELISA typically used for the quantification of cIPV D-antigen content, performed by Bilthoven 

Biologicals [22]. This protocol utilizes cIPV-specific monoclonal detection antibodies specific 

to one native epitope, for quantification of D-antigen content. Sabin strain detection was 

performed using serotype-specific polyclonal pooled rabbit sera for capture and detection of 

D-antigen units. Briefly, 96-multi-well plates were coated with type-specific capture antibodies by 

incubation for 16-24 hours at 2-8°C. Plates were then incubated for 60mins at 37°C with blocking 

buffer (1% BSA and 2% normal rabbit serum (Tebu-bio BV)). Virus and reference standard (cIPV) 

were diluted in 8 serial 2-fold dilutions in blocking buffer and incubated for 90min. Detection was 

performed with type-specific polyclonal antibodies in Blocking buffer, and incubated for 60min 

at 37°C. ExtrAvidin-Peroxidase conjugate (Sigma) was added for 30min. After each step plates 

were washed 4x with Wash Buffer (PBS pH 7.4 containing 0.05% Tween-20 (Calbiochem). TMB 

substrate (Sigma) was used to determine D-antigen concentrations in reference to the standard 

curve, measured at optical density (OD)450 with a reference OD of 639 in a spectrophotometer. 

Statistical analysis
PER.C6® versus Vero productivity was assessed using a two-way ANOVA model with Sabin strain, 

cell line and their interaction as fixed factors. Statistical analyses were performed using SAS 

version 9.4. Statistical significance level was set at 5%.

R E S U LT S
PER.C6® cells are susceptible to Sabin infection yielding 
infectious titers in the range of cIPV strains at 32.5°C
To determine susceptibility of PER.C6® cells to infection by Sabin strains, single-step growth 

curves were determined at Multiplicity of Infection (MOI)=2 and 32.5°C, a production temperature 

for Sabin strains recommended for OPV manufacturing, used successfully by Thomassen et al 
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[32]. Replication kinetics were compared to the cIPV strains at the same infection temperature 

(32.5°C, Figure 1). All three Sabin viruses showed growth curves comparable to cIPV strains with 

respect to kinetics and maximum titers reached. The maximum titers reached for Sabin strains 

at 32.5°C were between 9.5-10 Log
10

TCID
50

/ml, which is slightly lower (0-0.5 Log
10

TCID
50

/ml) than 

those obtained by cIPV strains at their production temperature (35°C, data not shown and [22]). 

The PER.C6® cell platform shows higher infectious titer  
and D-antigen yields compared to the Vero platform  
for the production of Sabin strains
A direct comparison of the Sabin productivity yields of the PER.C6® and Vero cell platforms at 

small scale was performed, as previously performed with Salk strains [22]. Three independent 

infections (n=3, of which two were tested for D-antigen content) were performed in suspension 

PER.C6® cells (1.0 x107 cells/ml) and Vero cells on microcarriers (1.11, 1.04 and 1.46x106 cells/ml for 

n=1, 2 and 3, respectively, which corresponds to the maximum cell density reached during pre-

culture). Infections were performed using MOI=1, incubated at 32.5°C and harvested at 24 hours 

post infection (hpi) for PER.C6® cells (shown by replication kinetics, Figure 1, to be sufficient time 

to reach the plateau titer), and at full cytopathic effect for Vero cells (between 24-48hpi). 

Sabin strains reached higher yields in PER.C6® cells as compared to Vero cells in terms of 

infectious titer (30-fold increase, p<0.0001) and D-antigen content. Titers obtained in PER.

C6® cells ranged between 9.3–10.1 Log
10

TCID
50

/ml whilst the titers reached in Vero cells were 

between 7.9–8.5 Log
10

TCID
50

/ml (Figure 2A). Similarly, on a per cell basis, there was a 3.6-fold 

increase in infectious units produced per cell (TCID
50

/cell, Figure 2C) in PER.C6® cells as 

compared to Vero cells (p<0.0001).  

D-antigen units (DU) per milliliter (Figure 2B) was also 30-fold higher in PER.C6® cells than in 

Vero cells (p<0.0001). Average D-antigen yields were 1396, 184 and 1554 DU/ml for Sabin 1, 2 and 

3 in PER.C6® cells as compared to 84, 5 and 37 DU/ml in Vero cells. On a per cell basis (Figure 2D) 

D-antigen yields were 3.7-fold higher on PER.C6® cells as compared to Vero cells (p=0.0004). 

Figure 1. Replication Kinetics of Sabin and cIPV strains at 32.5°C in suspension PER.C6® cells at an MOI=2 
and cell density of 107 cells/ml for Type1 (A), Type 2 (B) and Type 3 (C) polioviruses. Results represent 
averages of two independent infections and error bars represent standard deviation from the mean. MOI: 
Multiplicity of Infection expressed in TCID

50
/cell.
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The lower absolute D-antigen yields for serotype 2 as compared to types 1 and 3 are caused by 

the intrinsic nature of the virus strains and antibodies used per serotype-specific assay [33].

Sabin 1, 2 and 3 infections in PER.C6® cells can be scaled up  
to 10L bioreactor scale whilst maintaining productivity
To evaluate the productivity of the Sabin strains on the PER.C6® platform at larger scale, 10L 

bioreactors were infected with MOI=1 and incubated at 32.5°C with a cell density of 12.5x106cells/ml. 

Harvests taken at 48hpi and were quantified for D-antigen content and infectious titers (Table 1). The 

infectious titers and D-antigen yields were in line with yields obtained as small scale (Figures 1 and 2). 

Infectious titers in 10L Bioreactors were between 9.2–9.9 Log
10

 TCID
50

/ml, and D-antigen yields were 

approximately 1500 DU/ml for Sabin 1 and 3, and 200 DU/ml for Sabin 2 (Table 1). 

The PER.C6® cell culture platform is suitable for the high yield 
production of rationally-attenuated strains 
Susceptibility and productivity of PER.C6® cells to infection with rationally-attenuated strains 

(S19 and MonoCre(X)’s) was examined (Table 2) at their optimal growth temperature (33°C). 

Strain-specific titration conditions (temperature, cell line) that provided maximum sensitivity 

of the titration assay were used. For the S19 strains titration on Vero cells versus titration of 

the same virus sample on PER.C6® cells resulted in up to 1 log lower end-point titers (data not 

shown). All attenuated strains showed some degree of temperature sensitivity, therefore 33°C 

was used for the titration incubation temperature. 

The infectious titers obtained for rationally-attenuated strains in PER.C6® cells ranged 

between 9.2–9.9 log
10

 TCID
50

/ml, which is approximately 0.5 log lower than titers obtained 

with the cIPV strains at production conditions (35°C), but comparable to what was observed 

for the Sabin strains (Figures 1-2, Table 1). Reported infectious titers of the S19 strains were 

approximately 7.7 Log
10

TCID
50

/ml in Vero cells[26] and the MonoCre(X) strains yielded between 

7.5 – 8.3 Plaque Forming Units (Log
10

PFU)/ml in Hela cells [29].

Variation in D-antigen content was considerable, especially for serotypes 1 and 3. However, yields 

for the rationally-attenuated strains on PER.C6® cells were in the range obtained with cIPV strains. 

Productivities in doses/ml (harvest based on cIPV dosing of 40:8:32 DU/dose for types 1, 2 and 3, 

respectively, and an assumed overall recovery of 40% (as previously described [34-36]) are in line 

with the yields with cIPV strains, and as observed with cIPV strains at 2L bioreactor scale [22](Table 2). 

Table 1. Yields in terms of infectious titer (Log
10

TCID
50

/ml) and D-antigen content (DU/ml) for Sabin 1, 2 and 3 
at 10L Bioreactor scale. Data represent an average of two (n=2) independent 10L bioreactor production runs 
inoculated with an MOI=1, at 32.5°C with a cell density of infection of 12.5x106 cell/ml. MOI: Multiplicity of 
Infection expressed in TCID

50
/cell.

10L Bioreactor yields Average Titer ± SD (Log
10

 TCID
50

/ml) Average D-antigen content ± SD (DU/ml)

Sabin 1 9.9±0.1 1618±69

Sabin 2 9.2±0.0 216±18

Sabin 3 9.5±0.1 1550±36
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D I S C U S S I O N
To achieve and maintain poliomyelitis eradication, vaccination may have to continue for many 

years, and perhaps even indefinitely [37, 38]. OPV use must cease, and due to the biosafety risks 

associated with the use of cIPV, an IPV based on attenuated strains is preferred. The recent 

accidental escape of wild-type PV from a manufacturing facility in Belgium [39] underlines this 

risk. To adhere to the WHO goal for the manufacture of high capacity, low cost, immunogenic, 

IPV based on attenuated strains, our aim was to study the suitability of the PER.C6® platform for 

the high yield production of such alternative vaccine strains. 

Here, we established that PER.C6® cells are susceptible to Sabin strain infection at 32.5°C 

with growth kinetics and maximum titers close to those obtained by cIPV strains. Moreover, 

we demonstrated an increased productivity of Sabin strains on the PER.C6® cell platform with 

respect to infectious titer and D-antigen, in a direct comparison to the Vero platform. The 

higher volumetric productivity (30-fold) of the Sabin strains in PER.C6® cells is in the range 

of the fold increase observed with cIPV strains on the PER.C6® versus Vero platform, where a 

10–30 fold increase in titer and a 30-fold increase in D-antigen content was observed across the 

Figure 2. Yields expressed in terms of infectious titer and D-antigen content per ml (A and B) and per cell 
(C and D) for each of the Sabin strains grown on PER.C6® (filled circles) or Vero (empty circles) cells, each 
data point represents an independent infection assayed once for infectivity or antigenicity. Cells were 
inoculated with an MOI=1, at 32.5°C and harvested at 24 hours (PER.C6® cell infection) or full cytopathic 
effect (Vero cell infection). MOI: Multiplicity of Infection expressed in TCID

50
/cell.
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Table 2. Infectious titers (Log
10

TCID
50

/ml), D-antigen content (DU/ml), and Average Doses per milliliter for each of 
the rationally attenuated strains (S19, MonoCre and MonoCreX) as compared to cIPV strains after infection of high 
density suspension PER.C6® cells. Cells were infected at a cell density of 107 viable cells per ml with an MOI of 1 – 2 and 
incubated at 33°C (attenuated strains) and 35°C (cIPV strains) and harvested at 24 – 48 hours post infection. Titrations 
were performed at 33°C for the attenuated strains and at 37°C for cIPV strains. aTitration on PER.C6® cells; bTitration on 
Vero cells. cAverage doses per milliliter of crude harvest assuming a Down Stream Process (DSP) recovery of 40% and 
cIPV dosing of 40:8:32 DU/dose for types 1, 2 and 3, respectively. MOI: Multiplicity of Infection expressed in TCID

50
/cell.

Infectious Titer  
(Log

10
TCID

50
/ml)

Type I Type II Type III

Average± SD N Average± SD N Average± SD N

S19a 9.6 ± 0.23 3 9.2 ± 0,05 3 9.4 ± 0.13 3

MonoCreb 9.5 ± 0.16 3 9.9 ± 0,00 2 9.4 ± 0.00 2

MonoCre-Xb 9.5 ± 0.09 3 9.7 ± 0,05 3 9.3 ± 0.27 3

cIPVb 10.2 ± 0.01 3 10.0 ± 0.06 3 9.7 ± 0.13 2

D-antigen  
Content

Type I Type II Type III

Average ± 
SD DU/ml 

Average  
Doses/mlc N

Average± 
SD DU/ml

Average 
Doses/mlc N

Average± 
SD DU/ml

Average 
Doses/mlc N

S19 3211±274 32 3 584±75 29 3 1465±213 18 3

MonoCre 4577±494 46 2 507±1 25 2 973±98 12 2

MonoCre(X) 4100±504 41 3 989±55 49 3 1643±438 21 3

cIPV 3366±436 34 3 518±41 26 3 1602±379 20 2

three serotypes [22]. The higher productivity on PER.C6® cells is mostly (but not only) explained 

by the 10-fold higher cell density achieved with PER.C6® cell cultures as compared to Vero. A 

higher Sabin productivity on PER.C6® versus Vero cells was also observed on a per cell basis, 

which we had also previously identified for the cIPV strains [22].

Production of Sabin strains on PER.C6® cells was scaled up to 10L bioreactors whilst 

maintaining high productivity. At this scale crude harvest averages of 9.9, 9.2 and 9.5 Log
10

TCID
50

/

ml and 1618, 216 and 1550 DU/ml were obtained for Sabin 1, 2 and 3, respectively. By contrast, 

at 350L manufacturing  scale, the crude Vero harvests produce 8.7, 7.8, and 8.4 Log
10

TCID
50

/ml 

and 120, 25 and 50 DU/ml for types 1, 2 and 3 respectively [32]. Although the different assays 

used for D-antigen quantification do not allow a direct comparison with published data, our 

yields obtained on Vero cells (84, 5 and 37 DU/ml) are in the range of those previously reported 

[32]. Taken together; these data suggest that the PER.C6® cell platform represents a more 

efficient cell substrate for the high yield production of antigenic Sabin viruses than the Vero 

platform, suggesting that more vaccine doses can be produced per volumetric unit of PER.

C6® crude harvest as compared to Vero crude harvest, assuming similar Down Stream Process 

(DSP) recoveries for the two platforms.  Preliminary data showed PER.C6®-based sIPV to be 

immunogenic in the Wistar Rat Potency model for in vivo immunogenicity after applying a DSP 

process for cIPV produced on the PER.C6® cell platform, a non-optimized process for Sabin 

strains (data not shown). The recoveries after purification and inactivation of PER.C6®-derived 

Sabin bioreactor harvests were acceptable and in line with those published by Thomassen 

et al [32]. Currently, work is ongoing, supported by the Bill and Melinda Gates Foundation, to 
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show proof-of-concept in clinical trials of PER.C6®-cell-based sIPV and to further optimize the 

production process to achieve significantly reduced Cost of Goods. 

Due to the intrinsic differences in antigenic profiles of Sabin and cIPV viruses, the dosing 

strategy of a sIPV vaccine is complicated by the fact that each manufacturer utilizes different 

D-antigen ELISA’s without an available international reference standard, which impedes 

standardization of sIPV dosing. To that end, rationally-attenuated strains which contain identical 

cIPV capsid sequences, and thus identical antigenicity, may be preferred, as the same dosing 

and reference standards could be used. Replication of such rationally designed attenuated 

strains was supported by the PER.C6® cell platform, achieving at their envisioned production 

temperature (33°C), maximum infectious titers in the range of Sabin strains, and close to cIPV 

strains. The high productivity of the rationally-attenuated strains on the PER.C6® platform 

demonstrated here, may further increase the affordability of the vaccine as compared to sIPV’s, 

which typically require more DU per vaccine dose of serotypes 2 and 3 [14, 33, 40]. However, 

these novel strains require extensive further characterization as the regulatory requirements 

for their acceptance and path to market authorization are not yet clearly defined. Nonetheless, 

our data promises synergy between genetically stable attenuated strains and the PER.C6® cell 

platform for the production of an affordable and safe IPV. 

Our results indicate that attenuated strains are compatible with the PER.C6® platform, 

which can be combined with other strategies the WHO has set in place to increase affordability 

of IPV [41](i.e. alterations in dose scheduling, dose fractionation, routes of administration, and 

adjuvant addition). For sIPV, costs may be reduced by manufacture at ‘low cost sites’ where 

cIPV production is not allowed. Moreover, as the PER.C6® platform does not require addition 

of serum or microcarriers, further reduction in costs may be envisioned. Regardless of the 

GPEI’s strain of choice for replacement of cIPV: combination with the PER.C6® platform and an 

optimized process could lead to the generation of a safe and affordable Next Generation IPV, 

capable of supporting poliomyelitis eradication and maintenance thereof. 
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