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1918-1919 Flu Pandemic

~30 Million Deaths



The Devil in 

Haemagglutini

Neuraminidase (NA)

✓ Enveloped virions

✓ Surface 

✓ Linear negative-sense ssRNA



“… No individual vaccine producing 

have the capacity to produce one 

pandemic vaccine for each of its 

ESWI, Ferney Voltaire-June 10-11, 2001



Production on Chicken

Embryonated Eggs

Reassortants required

Failure to grow 

Limited 

Lacks flexibility

Cumbersome 

Not pandemic 



WHO
An improved influenza vaccine

“… urgent need for  the 

cell culture systems which would 

up of production in the event of a 



PER.C6 :A Human Designer 

E1E1

E1PGK

EE11

Primary human retina cellPER.C6



Characteristics of PER.C6 

Immortalized cells (non tumor) 

adenovirus E1

Human cells – retina derived-

documented history

Master & working cell banks 

qualified

PER.C6TM = PGK-E1 Retina.Clone 6
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Safe Designer Cell 
PER.C6 detailed safety history

•Viral/Bacterial Testing
• Sterility

• Mycoplasma

• In vitro and in vivo 

adventitious viruses

Species Specific Viruses
• HIV type 1 & 2

• Human T-lymphotropic virus 

1 & 2

• Human cytomegalovirus

• Human herpes virus

• Human hepatitis B & C

• Simian virus 40

• Adeno associated virus

• Epstein-Barr virus

Bovine/porcine viruses
• Bovine diarrhea virus 

• Infectious bovine 

rhinotracheitus virus

• Para-influenza virus

• Porcine parvovirus

Retrovirus assays
• Reverse transcriptase

• Transmission electron 

microscopy

• S+L- and XC plaque

Prions
• PrPcSC (negative)

• No mutuations

• 129 V/M (heterogenicity)

NEGATIVE 
FOR ALL



Safe Designer Cell 

• Best documented cell line to date

Full safety profile

Animal component free culture medium
BMF at FDA, updated by Merck &Co.

Vaccines : Phase I/II Merck HIV vaccine, 

with healthy volunteers & patients

Gene therapy : Multiple Phase I-II trials

PER.C6
Detailed safety 

history

PER.C6 
Products in 
clinical trials
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Scalable Designer Cell 
Stability of PER.C6 suspension culture
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Scalable Designer Cell 
Successful scaling from 2L to 300L bioreactors

Weichang Zhou, 2001 Merck & Co at Williamsburg Viral Vaccines Meeting

0.1

1

0 20 40 60 80 100
Culture Time (hours)

N
or

m
al

iz
ed

 v
ia

bl
e 

ce
ll 

co
nc

en
tra

tio
n

300 L sparged
td=26 hours

2 L sparged
td=29 hours

2 L no sparging
td=34 hours



PER.C6

Vaccine Manufacturing 

Safe technology

Scalable technology

High yield for all Influenza strains



Host Cell Specificity

Hemagglutinin (HA) binds to sialic acid (SA) on 
glycoproteins and proteoglycans on the cell 
surface

Human influenza HA: SAalpha2,6Gal 
(human respiratory tract)

Avian influenza HA: SAalpha2,3Gal 
(avian intestine and egg chorioallantoic sac) 



Influenza HA Cell Surface 

SiaSia 22--6 Gal6 Gal

SiaSia 22--3 Gal3 Gal

CHOCHO PER.C6PER.C6 MDCKMDCK



B strains
B/Harbin/7/94

H3N2 strains
A/Sydney/5/97

Influenza Vaccine 
Replicating strains

B/Yamanashi/166/98
B/Beijing/184/93
B/Shandong/7/97
B/Victoria/504/2000
B/Johannesburg/5/99
B/Sichuan/379/99
B/Guandong/120/2000
B/Canada/16188/2000

A/Johannesburg/33/94
A/Nanchang/933/95
A/Wuhan/359/95
A/Moscow/10/99
A/Panama/2007/99
Resvir 17 A/Panama reass.

Avian strains
A/Duck/Singapore
Q/F119-3/97

H1N1 strains
A/Beijing/262/95
X-127 A/Beijing reassortant
A/New Caledonia/20/99
IVR-116 A/New Caledonia reass.  
A/Johannesburg/282/96
A/Texas/36/91



Influenza Vaccine 
Fast kinetics

0
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A/Sydney/5/

1µg/ml 

35°C



Influenza Vaccine 
High titers
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Influenza Vaccine 
High titers
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Influenza Vaccine 
High HA yields
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1997 The Hong-Kong 

FluPER  

Responding to the Challenge of Pandemic Influenza

Growth of 

with high HA 

100 M  monovalent

doses (15 ug HA/ml)

Time to 

3 months
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