Modular Cleanroom

cGMP Cleanrooms

O Germfree

EXPERT EWNVIRONMENTS

Flexible and Adaptable cGMP
Cleanroom Facilities.

Germfree's bioGO® facilities are manufactured and delivered on

an accelerated schedule, with cost-certainty, and provided turnkey
with HVAC, MEP, And Architectural Features pre-commissioned

and qualified within Germfree's manufacturing facility. Germfree's
manufacturing process mitigates risks of cost overruns and delays that
are inherent to brick and mortar construction. Facilities are provided
fully integrated with utilities and MEP commissioning ready.

bioGO® facilities feature adaptable layouts to support bioprocessing
with Single Use Technology (SUT). They are designed to be flexible
for the scale up or scale out of processing steps and facility expansion
without interrupting ongoing manufacturing. bioGO® facilities can
be repurposed for multi-product facilities as they provide complete
process segregation with independent HVAC units.

H Turnkey operational readiness
M Rapidly deployable

H Flexible and adaptable

Equipment pictured may include custom or optional features
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Applications

In recent years, the evolution of Cell and
Gene Therapies has drastically impacted
the demand for cGMP production suites.
The requirement for a biocontainment
background combined with traditional
cGMP regulations demands a unique
skill set from cleanroom manufacturers.
The combination of processes require
biosafety level 2 biocontainment with
high classification spaces for more

open processing steps. Additionally,
smaller scale and accelerated time to
market requirements often render the
traditional, large, stick-built production
facilities infeasible. Germfree's modular
cGMP laboratories offer quick delivery,
cost-certainty, scalability, and the proven
track record of cGMP compliance and
critical containment expertise that are
required to support the unique demands
of this emerging industry.

M Aseptic filling

H Cell and gene therapy

H Monoclonal antibodies

H Research and development

M Vaccine research

M Viral vectors

Modular Cleanroom

Features

M Flexibility and adaptability

Multiple bioGO® facilities can be joined with Germfree's exclusive bioSeal™ system
that isolates the module interior from infiltration / exfiltration. This technology allows
for expansion of manufacturing capacity as the process or business needs grow. All
Germfree cleanrooms are pre-engineered for bi-directional or uni-directional process
flow.

B Advanced design and engineering

Structural steel provides floor rigidity of a traditional structure along with rooftop
loading capacity to support multi-level cleanrooms or roof mounted HVAC/MEP with
fully walkable mechanical access. Fourteen foot wide modules allow for full-size MALs
and PALs that facilitate the seamless transfer of materials and personnel between
controlled spaces. Cleanroom suites are maintained at a classification level of Grade B
or Grade C with a BSL-2 background if required. bioGO® facilities can be enclosed in

a shell building or they can be standalone structures with exterior architectural panels
for an appealing look. The bioGO® solution is durable and permanent, yet flexible and
relocatable.

Cleanroom Process ready delivery model: Parallel and Integrated

 ——
Fabrication

Process Ready

Reduced time
to Process

Bl Operational readiness

Germfree's Commissioning and Qualification Team provides oversight of the
development of user requirements and ensures all critical quality attributes (CQA) and
critical process parameters (CPP) have been properly captured in design deliverables.
The commissioning and qualification team follows a risk based approach to
commissioning and qualification. User requirements are properly traced from design
qualification through to the final installation and qualification of the cleanrooms and
other product impact equipment or systems.

Ceiling-mounted utility panels

Seamless Arcoplast® wall panel system

Fully walkable mezzanine
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Epoxy flooring coved up the wall to
provide a finished interior for wash-down,
sanitizing and gas decontamination

Coved corners for maximum cleanability

Interior knock-out panels

Modular Cleanroom

Architectural Features

B Seamless wall system

All interior surfaces, including walls, ceilings and floors have been designed

for aseptic processing and are compatible with cleaning chemicals such

as sporicidal agents and decontamination with VHP. bioGO® facilities

are cleanable by design with robust materials of construction. Seams are
minimized with the use of a seamless wall panel system and specialty sealing
materials to create a monolithic barrier within the facility. Wall panels are
compatible with cleanroom cleaning agents and vapor or gas decontamination.

H Knock-out panels
Optional Interior window viewing panels are double flush glazed and sealed to
an interior frame with a gasket compressed by a metallic frame.

M Coved floor system

All corners within the facility are coved for maximum cleanability. Light fixtures
are flush sealed and designed for negative or positive operating pressure.

All penetrations are sealed, smooth, and cleanable to prevent ingress or
entrapment of particulates.

M Stainless steel casework

All casework is manufactured with high-grade 304L Stainless Steel with
rounded, smoothed edges to prevent snagging of PPE. Casework comes in
a variety of designs for various functions. Shelves are removable, and fixed
components are engineered for easy cleaning in hard to reach areas.
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Modular Cleanroom

Equipment

Germfree's facilities are provided with the primary containment equipment and furniture necessary for bioprocessing
operations. Cleanroom-grade HEPA-Purge Pass-Through Chambers are utilized to transfer materials from the entry
corridor to the production suites. All-stainless steel furniture and casework is installed throughout the cleanroom to provide
storage and work space. Additionally, Germfree manufactures a complete line of biopharmaceutical equipment, including
Class Il, Type A2 Biological Safety Cabinets, which can be integrated into any facility.

HVAC / MEP

The bioGO® facility utilizes single pass, or recirculating air to service interior spaces. All classified spaces contain ceiling mounted
fan filter units and low wall returns. Segregation between different processing steps is achieved with segregated supply and
exhaust plenums. Supply ductwork downstream of control valves, and all exhaust ductwork, is constructed from welded stainless
steel or a flanged, bio-sealed connection. All materials are compatible with bio-decontamination agents and low leakage valves
are used to isolate individual cleanrooms during this process.

Electrical

Facilities are equipped with breaker panels to support 3-phase service distribution for all internal equipment. The production
cleanrooms have appropriate power to service bioprocessing equipment including BSC, incubators, single use bioreactors up
to 2000 L, and other devices. Germfree's facilities have the ability to tie into an emergency power supply distribution, from an
emergency power cabinet centrally located within the facility.

HVAC
The HVAC system is designed to maintain conditions within the cleanroom accounting for temperature, humidity, room
differential pressure and cleanroom particulate concentration. The following room conditions are the basis for design:

B Room Temperature: Typical electrical utilities provided:
68 Deg. F + 2deg. F
H 110 Duplex Outlets
B Room Humidity:
Less than 60% R.H. M 208/220 Single Phase Outlets

H Air Changes PAL Grade C: W UPS power can be supplied to outlets
approximately 24 minimum per hour
M 3-phase Critical Power Outlet
H Air Changes Production Grade B:

approximately 45 minimum per hour
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Modular Cleanroom

Piping Systems

Piping for clean utilities (CO2, O2, N2, clean compressed air and vacuum)
are executed in Stainless steel (Swagelok or equivalent), oxygen cleaned
316L hygienic tubing in accordance with ASTM A-269; and ASME BPE. The
panels are either wall or ceiling mounted depending on process equipment
needs.

B B8 AN

Lighting is provided by energy-efficient BMS / EMS
LED fixtures. Occupancy sensors
available to increase energy efficiency.
Ceiling light fixtures are cleanable,
non-porous and gasketed to minimize
leakage/loss of conditioned air.

The bioGO® solution includes a highly integrated open platform building
management system for control of heating, ventilation etc. installations.

The BMS system is an open architecture platform which utilizes BACnet
communication protocols. The system can be integrated into broader facility
wide BMS systems via BACnet.

The Germfree cleanroom will monitor/control the following critical
parameters:

B Temperature (NIST Traceable)

MW Relative Humidity (NIST Traceable)

M Differential Pressure (NIST Traceable)

Germfree bioGO® Facilities comply with

. ® . . . .
the following codes: The bioGO® cleanroom is equipped with a 21 CFR Part 11/Annex 11 compliant

Environmental Monitoring System [EMS]. The aim of the EMS (cleanroom
monitoring) is to acquire, record and alert the zone parameters (room
temperature, relative humidity, room pressure in “at rest” and "in operation”
mode).

All classified spaces (GRADE B, C, D) within the cleanroom facility are be
monitored by an EMS system measuring:

M Differential pressure
B Temperature

B Humidity

A dedicated project manager will
oversee all aspects of your cleanroom
purchase from order through delivery.
This ensures a seamless transition into
your modular cleanroom.
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Prior to delivery of the cleanroom
facility, Germfree will work with you to
determine what site work needs to be

completed before installation can occur.

Pre-installation Consultation includes:

W Overall location of the unit and the
surroundings

H Power supply
H Data cables and integration
B Fresh/waste water connections

B Laboratory exhaust discharge
assessment

B Location grade assessment

W Accessibility

Modular Cleanroom

Fire Protection / Life Safety

The bioGO® cleanroom structure is constructed of walls, floors and ceilings
using multi-layer construction, by using non-combustible approved
materials. The fire-resistant time of multilayer construction has been
certified and approved by NFPA, FM, UL, IBC and all local codes.

Emergency exit signs, doors, etc. have been provided and located for fire
escape routing in an emergency situation.

The sprinkler system for interior spaces is serviced by a wet pipe, pre-action
sprinkler system. Room space sprinkler heads are recessed into the ceiling
and openings are closed by a suitable cover. A local fire annunciator panel is

located in a visible location.

The exit corridor can be equipped with an emergency eye wash and safety
shower station.

A Life Safety power cabinet supports the following systems:
B Emergency Light
M Fire Alarm System

B Public Address System

Local alarming oxygen monitors have been placed in all enclosed areas
where there is a reasonable chance of leakage from the Carbon Dioxide or
Nitrogen piping systems.
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Modular Cleanroom

Testing & Quality Control

Germfree's Quality Process is designed to evaluate performance as well as fit and finish of every system on our cleanroom
platform. Evaluation and testing is conducted on all components and aspects of the facility.

Germfree's Quality Team ensures all products leaving our facility are ready for turnkey use. All systems are thoroughly vetted
commissioning ready.

Germfree's commitment is to provide a complete, stand-alone facility that is process ready and installed with complete
confidence onsite.

Commissioning and Qualification (CQ)

The commissioning and qualification verification process will confirm and document that the facility, system, or equipment is
installed and meets user requirements and design specifications. Commissioning and qualification process will be detailed in a
Commissioning and Qualification Plan (CQMP) following a risk based approach.

Good Documentation Practice shall be followed throughout the project.

Quality Statement

Quality Policy
Germfree will consistently provide products and services that meet or exceed the requirements and expectations of our
customers. We will actively pursue ever improving quality through programs that enable each employee to do their job right the

first time and every time.

Accountability
We will deliver our products on time, as promised, and free from defects.

Ownership
We will strive to exceed expectations at every level and we will work to make sure that each customer is satisfied with the service

that they receive.

Fabrication Process Ready

. Programming
- Schematic Design
[ [ESeey
- Fabrication Design

FAT & Commissioning _
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Modular Cleanroom

Specifications and options

ELECTRICAL, CONTROLS, & DATA ACQUISITION
CCTV

Standard I Back boxes with pull strings only
B Optional [[]24TB system storage [ 18 camera 1TB system [116 camera 1TB system
Data/Ethernet

Standard [ Data receptacles in process suite, central data cabinet, wires terminated to patch panel

[[JUnmanaged switch ] Managed switch []Wifi router
[] Remote support appliance for remote service access
Door Interlocks

Standard ] SOP-driven

B Optional [[JWave to open (2-door interlocks only) [] PLC-driven interlock multi-door multi-suite controls

B Optional

Building Management System
[ | Reliable Controls brand, Siemens, Johnson Controls and others. One HMI, max 3 levels of user ac-
Standard cess, ~20% extra O for expansion, remote access (requires client IT interface), includes all sensors for
control/monitoring, audible & visible alarm in each space
[ Up to 4 Additional HMI's
[JBMS reads single calibrated sensors from EMS

B Optional

Environmental Monitoring System

[] FDA cGMP Part 211 data storage capacity, 15 min data
collection, 1 minute for alarm conditions.

ARCHITECTURAL
Doors

Standard

[ Stainless Steel
LI FRP
Ceilings
[1Drop ceiling with Arcoplast panels
[J Arcoplast monolithic ceiling
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Modular Cleanroom

Specifications and options

OPTIONAL EQUIPMENT
Utility (Escutcheon) Panels

Standard [[J Utility Panel - ceiling mounted

B Optional [JWall mounted

Pass Through Boxes

Stainless steel electromechanical active, HEPA-purge pass through box with interlocked doors for
Standard transferring materials into cleanroom space without entering cleanroom while maintaining integrity of
room classification

M Optional Active, HEPA-purge that rapidly exhausts/filters the air to ISO 7 environment within the chamber

Biosafety Cabinets

) # of ¥BSCS L1 of #B5Cs L1# of 6 BSCS

Fridge/Freezers

M Optional [ # of refrigerators [ # of freezers

Casework

B Optional [] Casework required [ Casework not required

MEP / HVAC

[1208/120V - Panels mounted on facility wall, one per facility - Local back-up power (i.e. batteries)
Standard mounted in emergency light fixtures/UPS for Primary Containment Equipment
[]Recirculated Air

[1460/277 V (w/ transformer for 208/120V) [] Segregated panel for stand-by power
B Optional [1Segregated panel for USP power []Panels remote mounted
[1Single Pass Air

Chiller

[ Client provided []Germfree to provide

ENTRY MODULES

H Optional Bidirectional Flow
H Optional Unidirectional Flow

BSL-2

Grades (1B, LIC, 1D, L1CNC, LINC

GENERAL OPTIONS
Logo Packages

H Optional Basic Custom Logo - Customer-supplied vector logo for placement on both module sides

Full Logo Module Wrap - Customer-supplied vector branding for full vinyl wrap around exterior of
B Optional module.
Without artwork, Customer can supply concept art for design (additional fees apply)




Modular Cleanroom

Standard Layouts

Bidirectional Flow with Integrated HVAC / MEP

Designed for space maximization of cGMP space for ATMP bioprocessing flows. Grade C background in bioprocessing suite and
adjoining anteroom. Broad application base with integrated active pass-through for material handling. Ideal room layout for
closed or semi-closed processes providing proper protection when working in a 6’ BSC.

GRADE C GRADE D

Bidirectional Flow (Optional Grade B Space) and Integrated HVAC / MEP

Designed for complex manipulations required for some Cell and Gene Therapies and Regenerative Medicines process flows.
Grade B background in bioprocessing suite and adjoining anteroom. Broad application base with integrated active pass-through
for material handling. Ideal room layout for open or semi-closed processes providing ultimate protection when working in a BSC.

GRADE C
t

GRADE B

ﬁ GRADE C = o GRADE D

GRADE B
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Modular Cleanroom

Unidirectional Flow with Integrated HVAC / MEP

Designed for optimal space utilization and process flows for bioprocesses where a unidirectional flow is desired. Broad
application base with integrated active pass-through for material handling. Ideal room layout for closed or semi-closed processes
providing proper protection when working in a BSC within the processing space.

awec  GRADE D
GRADED [ GRADE C GRADE D
H HSVL,|

|
<< GRADE D
B
3

Unidirectional Flow with HVAC / MEP External or Roof Mounted

External or roof mounted HVAC for maximum space utilization and process flows for bioprocesses where a unidirectional flow is
desired. Broad application base with integrated active pass-through for material handling. Ideal room layout for closed or semi-
closed processes providing proper protection when working in a BSC.

GRADE C
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Modular Cleanroom

Optional Gowning Modules

Integrated gowning module with anterooms can be utilized with any module, eliminating the need for stick-built or panel wall
gowning facilities. Additional anterooms in the gowning module allows maximum footprint of Grade B cleanroom space.

Unidirectional Entry Module

Six Module with Uni-Directional Entry Module

Designed for maximum space utilization, including ATMP bioprocessing steps from thaw to fill finish. Support areas for kitting
materials and the sterilization of components have been considered.
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