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Biosafety for pharmaceutical manufacturing
- A case study on influenza vaccine manufacturing -

1. Introduction

The guideline for the management of manufacturing facilities for
biologicals in Japan is governed by the Pharmaceutical Affairs Law
(Ministerial ordinance on manufacture facilities, manufacturing process,
and quality control of pharmaceuticals). In accordance with the Biosafety
Guidelines for Personnel Engaged in the Production of Vaccine and
Biologicals (World Health Organization, WHO), the Guideline for the
Biosafety Biological Manufacture was established by the Ministry of Health,
Labor and Welfare. In this report we describe the Japanese and WHO
guidelines for biosafety, and discuss biosafety countermeasures in influenza
vaccine manufacturing facilities.

Definition of “new type of influenza virus”:

New types of influenza virus include those described in, as follows *9) .
"Fifteen subtypes of influenza virus A type are known that differ in the
structure and function of their surface hemagglutinin (HA) and
neuraminidase (NA) molecules. Only a few of these subtypes are
infectious for humans; the rest are non-infectious. When a non-infectious
subtype undergoes a critical antigenic shift, it emerges as a new
infectious agent within an interval of tens of years. Such a virus is called
a ‘new type of influenza virus’, because it is new to humans. "Influenza
subtypes that were once pandemic but disappeared in later years and
subsequently reemerged are included in the category of the ‘new types of
influenza virus’. The biosafety level of new types of influenza virus
should be classified according to the WHO's Risk Groups. A new type
virus with potent virulence is managed under BSL3.

2. Japanese and WHO guidelines for biosafety
2.1. Classification of microorganisms

2.1.1 Japanese guideline for biosafety
Microorganisms are classified according to BSL level based on
information in the WHO guideline for biosafety in view of the latest
scientific knowledge. The “Biosafety manual for infective
microorganisms” from the Japanese National Institute of Infectious
Disease 1s referred to for classification of microorganisms.



2.1.2 WHO guideline for biosafety

Risk Group 1 ----- no or very low individual and community risk
Risk Group 2 ----- moderate individual risk, low community risk
Risk Group 3 ----- high individual risk, low community risk
Risk Group 4 ----- high individual risk and community risk

2.1.3 Classification of microorganisms for vaccine manufacture

BSL1 ----- attenuated measles virus, attenuated mumps virus,
attenuated rubella virus, attenuated varicella virus,
attenuated polio virus, BCG

BSL2 ----- Bordetella pertussis, Corynebacterium diphtheriae,
Clostridium tetani, Vibrio cholerae,

Japanese encephalitis virus,
influenza virus (a strongly virulent new type influenza virus
1s BSL3)

2.2. Coverage of controlled areas for infective microorganisms

2.2.1. Japanese guideline
1) Coverage of facilities for biologicals is referred for microorganisms of
BSL1, BSL2 and BSL3. However, it isn’t referred for microorganisms
after inactivation or removal.
2) Biohazard information labels must be displayed in controlled areas
where microorganisms are used.

2.2.2. WHO guideline
Coverage of facilities for biologicals 1is referred for

microorganisms of each risk group.
2.3. Guideline for manufacturing facilities
2.3.1. Manufacturing facilities for BSL1

Special manufacturing facilities are not required by either the Japanese
or WHO guidelines.



2.3.2. Manufacturing facilities for BSL2

[tem Requirement Japan | WHO
Manufacturing facilities are separated ! No No
from other facilities. Restriction of entry to
Facility the manufacturing facilities.
Prevention of microorganism leakage. No No
Double-door entry. No No
Independent air conditioner. No No
Air supply through an HEPA filter linked to | No No
the exhaust system (negative- pressure
control).
Air of high-risk work rooms is exhausted | Yes Yes
Air through an HEPA filter (air circulation is
available).
Monitoring of work areas. No No
If the air conditioner accidentally stops, the | No No
air does not leak outside the room.
Emergency electrical power source for | No No
continuous air conditioner operation in
emergency blackouts is secured.
Manufacturing | Operations with microorganism aerosols | Yes Yes

are performed in a safety cabinet (class IIA
or higher type) or equivalent system, and
the air 1s exhausted directly outside
through an HEPA filter (air circulation is
available).




92.3.3. Manufacturing facilities for BSL3

Item Requirement Japan | WHO
Manufacturing facilities are separated from | Yes Yes
other facilities. Restriction of entry to the

Facility manufacturing facilities.

Prevention of microorganism leakage. Yes Yes
Double-door entry. Yes Yes
Independent air conditioner. Yes Yes
Air supply through an HEPA filter linked to | Yes Yes
the exhaust system (negative-pressure

control).

Air in high-risk work rooms is exhausted | Yes Yes

Air through an HEPA filter (circulation is
unavailable).
Monitoring of work area. Yes Yes
If air conditioner accidentally stops, the air | Yes Yes
does not leak outside the room.
Emergency electrical power source for| Yes Yes
continuous air conditioner operation in
emergency blackouts is secured.

Manufacturing | Operations with microorganism aerosols | Yes Yes

are performed in safety cabinet (class IIB
or better type) or euivalent system, and the
air exhausted directly outside through an
HEPA filter (circulation is unavailable).




2.3.4. Guideline for solid waste, fluid waste, disinfection and sterilization,
emergency measures, education and training

Item Requirement Japan | WHO

(BSL1) Yes | Yes
Solid waste | Waste is packaged in a controlled area, and
then carried out and incinerated in a factory
(Trust of incineration is available).

(BSL2) Yes Yes
Waste is packaged in a controlled area,
after inactivation of the outside of the
container 1s carried out and incinerated in a
factory (Trust of incineration is available
after inactivation)

(BSL3, D or @ Yes Yes
(DWaste is incinerated in the factory after
appropriate chemical or heat disinfection.
(Trust of incineration is unavailable)

@ Waste is directly transported to an
incinerator by an in-line system in the
factory. (Trust of incineration is unavailable)

Fluid waste (BSL1) Yes Yes
Waste containing microorganisms and waste
that came into contacted with

microorganisms 1is drained to out of the
facility after adequate heat (or disinfectant)
sterilization.

(BSL2 and BSL3) Yes Yes
Waste containing microorganisms and waste
that came 1nto contact with microorganisms
is drained to out of facility after adequate
heat (or disinfectant) sterilization a waste
tank.




