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Guidelines for the Design of a Human Cell Culture System

1. General Rules

1.1 Purpose

The purpose of these guidelines is to ensure the quality of culture systems by indicating
to the manufacturers of cell/tissue culture systems the basic and standard policies for the
design of a system for culturing human cells and tissues. We hope this will help users with
managing the culture process and quality of human cells and tissues.

A ““cell culture system>” as used in the guidelines is defined as a system that cultivates
cells and tissues, and when necessary, processes the cells and tissues inside the system.
The requirements in these guidelines are applicable regardless of the type of cells/tissues,
and, although as a rule they are described for the culture and process of human cel Is/tissues,
there are many common elements that can be applied to systems for other types of cultures.
In particular, the ““Design Guide”” in Chapter 2 covers the core requirements to ensure the

safety of cultured human cells/tissues as a product.

1.2 Scope

These guidelines apply to the design of a system that cultivates human cells and tissues,
and processes the cells and tissues inside the system when necessary. In addition, the
guidelines provide a basic guide for the manufacture of culture systems; this is not a design

guide for medical equipment.

2. Design Guide

It is important to consider the following items when designing a culture system.

2.1 Prevention of Contamination

Prevention of contamination should be taken into consideration, and the system should
maintain a tight seal structure (closed cultivation system). Sufficient care should be given
to cross contamination between cells from different donors, and parts that come into contact
with the cells should be disposable. The system should be designed to allow cleaning of parts
that are used repeatedly in order to maintain cleanliness. Furthermore, if cells from
multiple donors are treated in one system, the system should be designed so that the culture

spaces are independent of each other and tightly sealed for each culture, or, be designed
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to combine a sterilization process and independent treatment over time. Attention should
be paid to contamination during cell seeding or when inserting three-dimensional tissues
or a carrier into the system.

2.2 Assurance of Sterility

Sterility should be secured inside the culture system. Furthermore, when releasing the
culture vessel, the environment should be controlled as a Critical Processing Zone (Grade
A) as shown in Chart 1.

For example, when inserting an agent into the culture system, decontamination is necessary
at the barrier, so a pass box is required. Here, an ““agent”” refers to culture vessels and
vessels containing culture medium, and a ““pass box”” refers to decontamination pass boxes
and clean benches required to achieve a Critical Processing Zone. In addition, when using
a pass box without the decontamination function, the area surrounding this pass box should

be controlled as a Direct Support Zone (Grade B).

See ““4. Installation of the Culture System”” for information on the installation

environment.
Chart 1 Classification of Clean Rooms*
The Japanese Pharmacopoeia | 15014644-1 Maximum particles/m3
Fifteenth Edition Particle size: greater than
0.5 pam
Critical Processing Zone Class 5 Clean bench, safety cabinet,
(Grade A) clean booths, etc.
Class 5 Cleanliness: 3,520 at
non-operation
Class 5 Cleanliness: 3,520 at
operation
Direct Support Zone Class 7 Class 7 Cleanliness: 3,520 at
(Grade B) non-operation
Class 7 Cleanliness: 352,000 at
operation
Other Support Zones Class 8 Class 8 Cleanliness: 352,000 at
(Grade C) non-operation
Class 8 Cleanliness: 3,520,000 at
operation
Other Support Zones Cleanliness: 3,520,000 at
(Grade D) non-operation

*Classified in reference to the 2006 Scientific Research Project conducted by the Ministry
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of Health, Labor, and Welfare (Regulatory Science of Medicine, Medical Technology, etc.),
““Study on domestic introduction of international standards on aseptic medical supply
manufacturing. Preparation of guideline for terminally sterilized aseptic medical supply
manufacturing,”” and 1S013408-1.

2.3 Prevention of External Leakage

The building materials, parts, and base materials used for the system should not contaminate
the surroundings. If there is a possibility that virally infected cells will be used, the
““Guidance for Quality and Safety Assurance of Gene Therapy Products”” (November 15, 1995
Yakuhatsu Notification No. 1062; Notification by the Director-General of the Pharmaceutical
Affairs Bureau (Revised March 29, 2002 lyakuhatsu Notification No. 0329004)) should be
studied and the system should be designed with consideration for the biohazard level for
the safety of the operator and prevention of cross contamination between culture spaces.
The design should allow easy cleaning in case a culture vessel breaks or is damaged, causing

the culture solution to splash on the system.

2.4 Prevention of Specimen Mix-Up (Mixing of cells from different patients)

In order to prevent the mix-up of culture spaces, the system should include a procedure for

verification with the operator before releasing the culture space.

In the case of a sealed-vessel culture system, the culture vessel space matches the culture
space; however, in the case of a sealed-chamber culture system, the culture space includes
the culture vessel.

Here, ““procedure”” refers to the matching of information (barcodes, electronic tags, etc.)
recorded on the standard operating procedure stored by the operator and the information

recorded on the culture space in the system.

2.5 Prevention of Operating Errors

In order to prevent operating errors, a procedure should be implemented for verification
with the operator when giving operating instructions.

Here, ““procedure”” refers to the matching of information (barcodes, etc.) recorded on the
standard operating procedure stored by the operator and the information recorded on the
culture space in the system.

2.6 Management of the Culture Process
In order to ascertain and manage the culture process, an ancillary facility should be
installed which can conduct a sterile, nondestructive, noninvasive cell property analysis

to assist the operator with process decisions.
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For example, a cell property analysis refers to a cell number analysis or cell/tissue form
analysis using an observing device, and an analysis, etc. of culture medium components by
a culture medium analysis device.

Quality assurance by cell/tissue lot management using a system that manages information on
the cell/tissue culture process is desirable.

The recording format should be able to confirm that there is no deviation to the instructions

at any time and should also support the Quality Management System.

2.7 Management of Operation Log

I't should be possible to internally record or externally output real-time control items when
necessary, for every execution of an instruction item or mechanical operation item during
the culture process operation.

Furthermore, if various logs are recorded internally, the log data should be protected from
tampering.

Externally, analog output and connection to the data logger is desirable. An ““instruction
item”” refers to an operation instruction by the operator, such as temperature setting,
instruction to change the culture medium, etc. A ““mechanical operation item”” refers to
an operation with mechanical movement, such as pump operation when changing the culture
medium, the opening and closing of valves, etc. A ““real-time control item”” refers to a
physical property of the environment that is continuously controlled, such as the temperature
or humidity during temperature/humidity control. Furthermore, log management is desirable

in case of a sudden electrical outage.

2.8 Malfunction Alarm and Central Control

The system should include a device to signal an alert by sound, light, phone line, or LAN.
In addition, it should have a device to monitor the culture state in real time.
““Monitoring the culture state”” refers to items that involve the culture process

environment/operations or matters that involve cells such as cellular behavior.

2.9 Fail Safe

In the case of a malfunction, the system should stabilize on the safe side.

Systems that use a computer should have a watchdog timer circuit (runaway monitoring) or
an equivalent safety plan. In the case of a malfunction, the system should have the

appropriate alarm equipment to allow prompt response.

2.10 Activation and Alarm of the Safety Device and Method of Confirmation
Prevention of operator injury and spread of damage to other facilities should be taken into
consideration. Parts with a hazard risk should have an appropriate sign to alert the operator.

The system should include a device to detect culture process abnormalities or operation
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errors and send out an alarm if one is detected, as well as a feature to alert the operator

or supervisor.

2.11 Vvalidation of the System
The system should be able to assess its functional components such as sensors, etc. In

addition, the system should be able to save the assessment records.

2.12 Selection of Material

Materials for parts that come into contact with the culture fluid, cells, and tissues should
have minimal elution of components, should not affect the cells, and should have proven past
performance. In addition, materials should be selected in accordance to the sterilization
method; the materials should not become altered after sterilization and should not affect

the cells.

2.13 Maintenance of the System
Maintenance should be easy to perform in order to maintain the cleanliness of the culture

system at its required grade.

3. Requirements

3.1 Manufacturing Requirement
The culture system should be manufactured in accordance with the manufacturing processes
of 1S09001.

3.2 Sterilization
Parts which could come into contact with specimens and culture fluids (such as culture space)

should be made aseptic by sterilization.

3.3 Material Quality, Material Type, and Design

The quality/type of materials and the design should take into account regular cleaning and
cleaning/sterilization in the case of contamination. The interior material of pipes and pipe
components that connect fluids such as liquid, gas, etc. should be made of a material that

does not corrode when in contact with the aforementioned fluids.

3.4 Vessels and Circuits Contacting Cells/Culture Fluids
Disposable vessels and circuits should be used.
IT they are made of plastic, they should be in accordance with ““Medical Containers Made

from Plastic®” (Japanese Pharmacopoeia Reference Information).
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3.5 Power
The system should satisfy the insulation resistance and dielectric strength tests stipulated
by the Ministerial Ordinance for Technical Standards of Electrical Appliances (Ministry of

International Trade and Industry Vol. 85).

3.6 Packaging
IT necessary, the packaging should be able to maintain the required level of cleanliness

or sterilization during the applicable storage period.

3.7 Prevention of Operating Errors

Use clearly understandable signs to prevent operating errors.

3.8 Sealing and Pressure Resistance
Closed spaces should be sealed tightly in order to maintain asepticism. The seal should be
designed with a sufficient safety factor for the pressure expected under environmental

conditions and should be tested periodically.

3.9 Contamination and Cleanliness

Parts which could come into contact with specimens and culture fluids (such as culture space)
should be designed to maintain asepticism. For example, in the case of a sealed-chamber
culture system, the culture space should be designed as equivalent to the aseptic management
area. The area outside the culture space should be designed to maintain a level of cleanliness

equivalent to the system installation area.

3.10 Sequence
The sequence program, which automatically executes operation sequences, should be verified

on a regular basis, and revisions, etc. should be made promptly.

3.11 Design Changes

Changes to design and system versions should be appropriately managed.

3.12 Manuals and Documents
A user/operation manual, installation manual, calibration manual, maintenance manual, list

of replacement parts, etc. should be provided.

4. Installation of the Culture System

The culture system should be installed in accordance with the specifications of the Cell
Processing Center (CPC). In addition, asepticism of the culture space should be secured and

consideration be given to the 2006 Scientific Research Project conducted by the Ministry
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of Health, Labor, and Welfare (Regulatory Science on Medicine, Medical Technology, etc.),
““Study on domestic introduction of international standards on aseptic medical supply
manufacturing. Preparation of guideline for terminally sterilized aseptic medical supply
manufacturing”” and 1S013408-1 Part 1: General Requirements and 1S013408-6 Part 6: Isolator

systems of 15013408 (Aseptic processing of health care products) as described below.

4.1 Installation of a Completely Sealed Culture System

A system that does not release the culture space during the isolation and processing of human
cells/tissues or a system in which the substance passes through a pass box with a
decontamination function when being transported to or from the culture space (the three
examples in Figure 1) is defined as a completely sealed culture system and can be installed

in a Grade C or Grade D ““Other Support Zone”” or equivalent as shown in Chart 1.

The Other Support Zone and its surrounding exterior environment should be designed to prevent
the inflow of external air by using an airlock room, etc. Furthermore, appropriate attire

for each cleanliness level is required for entering the room.

4.2 Installation of a Culture System with a Release Operation

In the case of a culture system without a pass box that has a decontamination function and
requires a release operation for the culture space during the isolation and process of human
cells/tissue (the four examples in Figure 2), the release operation should be carried out
within a safety cabinet installed in a Grade B ““Direct Support Zone”” or a Grade A ““Critical

Processing Zone”” in the bio-clean bench.

For example, use a clean bench as the operating space when releasing the culture vessel and
install the pass box for the culture space (including the tube joints, etc. derived from
the culture space) or the main unit of the culture vessel in the clean bench, and then

install/connect the target through this pass box.

The above Direct Support Zone (Grade B), which is the work space for processing human
cells/tissues, and the Other Support Zone (Grade C), which is the surrounding area, should
be designed to prevent the inflow of outside air by using an airlock room, etc. Furthermore,

appropriate attire for each cleanliness level is required for entering the room.
Figure 1 Installation of a completely sealed culture system with a decontamination box
Figure 2 Installation of a culture system without a decontamination box that requires an

operation to release the culture space

1. Pass box (without decontamination function)

2. Air-lock room
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5. Reference Standards

5.1 Design/Inspection Standards

Electrical Appliances and Material Safety Act, Electrical Safety Act: standards applicable

to physics and chemistry equipment, etc., general-purpose electrical equipment (complying

with the technical standards of an electric incubator and electric refrigerator as relatively

similar equipment)

5.2 Manufacturing Standards

® 06 0 0 0 o0 U

1S09001 Manufacturing Management Standard
JIS Standard (Medical Equipment Safety Assessment Related T-60601, etc.)

Export Compliance Standard

EC Directive (European Community Directive, CE Marking)
Machine Directive (Integrated into 98/37/EC): 1998-08-01
EMC Directive (89/336/EEC, 92/31/EEC): 1996-01-01

Low Voltage Directive (73/23/EEC): 1997-01-01

RoHS Standard

UL Standard (United States)
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6. Glossary

The definitions of terms used in these guidelines are as follows:

6.1 Culture
The chemical treatment, changing of biological characteristics, combining of
non-cellular/non-tissue components, genetic application of engineered changes, etc. for the

purpose of artificial growth of human cells/tissues, activation of cells/tissues

6.2 Culture process

The process flow, including the culture process, of the set of operations listed below:
Pretreatment: Cleaning the vessels, sterilization, unfreezing, cell separation, genetic
engineering, etc.

Culture treatment: inoculation to the culture vessel or cell maintenance (primary
culture/subculture/ tissue culture) in the vessel. Other operations included here are
maintaining the environment (temperature, humidity, and gas), applying stimulation,
supplying culture medium components, and managing the process/quality (culture medium
component assessment or cell observation).

After treatment: recovering cells, quality assessment (outgoing inspection), etc.

6.3 Culture space

The sterilized space that may come in contact with the cells

6.4 Culture vessel

The vessel that is used in the culture space

6.5 Pass box with decontamination

A pass box capable of sterilization and particle removal

6.6 Sealing
A condition without shifting between a liquid phase and a solid phase, excluding shifting

of the vapor phase through a HEPA filter or other device

6.7 Culture system

A system that assists with part or all of the culture process of human cells/tissues in a
culture space

6.8 Sealed-vessel culture system

A culture system that completes a part of, or the entire set of processes without releasing

the culture vessel after inserting the ingredients in the culture space and closing the system
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6.9 Sealed-chamber culture system
A culture system that completes a part of, or the entire set of processes by releasing the
culture vessel when needed after inserting the ingredients in the culture space and closing

the system

6.10 Clean-room-type cell processing center
A cell processing center that secures asepticism by setting up clean rooms having different

levels of cleanliness

6.11 Isolator-type cell processing center (chamber)
A cell processing center that simplifies the clean room layout by using an isolator (aseptic

operation box) that is capable of securing asepticism in its basic components
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