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The complete line of PHC Europe
B.V. products includes an array of
laboratory equipment with advanced
technology, controls, construction
and performance attributes in the
industry. Today we apply sophisticated
refrigeration compressor design and
state-of-the-art electronics to ultra-
low and cryogenic freezers marketed
to life science, pharmaceutical,
biotechnology, healthcare and

industrial laboratory markets.

PHCbi core technologies, patents, and
intellectual properties are represented
in every product line.

Core technologies apply to critical
components and processes such

as compressors, microprocessor
electronics, and patented VIP PLUS
vacuum insulation panels. These are
engineered to exact specifications for
important applications in life science,
pharmaceutical, biotechnology,
clinical, and industrial laboratories.
As a result, PHCbi products operate
with dependability, safety, energy

efficiency, and ergonomic sensitivity.



Your innovative partner in
ULTRA LOW TEMPERATURE
solutions
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Committed to Quality

We at PHC Europe B.V. are committed to providing our customers with first class

biomedical and pharmacy automation products and supporting services. Our goal is
to maintain our market-leading reputation for excellent standards and for consistently
living up to our customers’ expectations.

Therefore, we are very proud that PHC Europe B.V's quality management system is
certified by TUV Nederland) to 1509001:2015

We hold the certification that covers the sales, distribution, service and validation of
biomedical and pharmacy-automation equipment covering our sites in Etten-Leur
(Netherlands), Avon (France) and Loughborough (UK].

Life Science
Innovator
Since 1966

Quality - It's a word that all are familiar with and one which many manufacturers claim to have or strive for. In the
view of PHC, quality is a term that is ultimately defined by the customer. When quality becomes a customer-driven
concept, quality includes meeting or exceeding our customers’ needs or expectations. We focus on total quality which

includes advanced processes and the culture of our organization. The result of our total quality initiatives
involve many steps to provide our customers with superior value.

10 steps to guarantee superior value

Understanding
Customer Demands

Our vision of total quality
involves many face-to-
face visits to customers
to directly hear what they
have to say about using
the equipment we have

supplied.

Creating a New
Product Concept

Developing a concept

for a new product is very
similar to the "basic
research” processes in
life sciences. Technical
staff and engineers
develop various basic and
innovative technologies to
realize the concept for a
new product.

Creating New
Product Designs

As soon as engineering
personnel begin
developing a
technological element,
the design staff sets out

to work on images.

Checking Local
Legislation

We manufacture products
for use in approximately
110 countries and
regions around the world.
Obviously, different laws
and regulations apply, so
we are always working

to ensure our products
conform to the laws

and regulations of the

individual locations

Design Review

Beyond determining
specifications, evaluation
criteria and achievement
levels affecting product
quality such as reliability,
durability and safety
standards must be
achieved in mass-
production models.



Founded in 1990 as subsidiary of the PHC Holdings
Corporation, it is our mission to become a leading,
trusted brand for sustainable healthcare and biomedical
product solutions, which support the work of our
customers to improve the health and well-being of
people around the world.

For more than 30 years now, we respond to the needs of
our pharmaceutical, biotechnology, hospital/clinical and
industrial customers, offering an unique perspective

on scientific research in general. As a result we play

a critical role in product development for worldwide
applications and have established a reputation as a
manufacturer of high-quality and innovative medical
and laboratory equipment.

Long lasting relationships have been built with
leading pharmaceutical, healthcare and biotechnology
companies as well as with major academic and
research institutes in Europe. PHC Europe B.V. has set

the standard in many aspects. V.I.P. PLUS panels,

Cool Safe compressors, Active Background
Contamination Control and the world’s first -152°C ULT
freezer. Where PHC Europe B.V. took the initiative, the
others followed. This made us a very important player in
both the ultra-low temperature and the CO, market.

PHC Europe BV, part of the PHC Group, Biomedical
Division, manages sales, marketing, logistics and
technical service of PHCbi laboratory products
throughout Europe, Africa, Middle East and parts of
South America. Headquartered in the Netherlands with
sales and service organizations in the UK, France and
the Netherlands.

In the Dutch warehouse, about 1.000 units are waiting to
be delivered directly from stock. Within a couple of days,
spare parts can be delivered in every part of Europe.
That's one of the strengths of PHC's European sales
organization.

Mass Production

Installation Sales and

Quality Assurance

Under PHC standards,
quality actions required
in new product
development must clear
three hurdles: AQ-0
approval for design
completion,

AQ-1 decision for
shifting to mass
production and AQ-2
decision for shipping
mass-produced units.

The Gunma factory was
established in 1959 as
the Tokyo manufacturing
site for Sanyo Electric
Co., Ltd. Itis a core
facility housing the
Product Technology
Development & Design
Department, Quality
Assurance Department
and Production
Department.

Transportation
packaging design

Our product packaging
is designed to fulfill
various distribution
challenges around

the world. Using

past accumulated
lessons learned we
focus on reducing and
recycling materials to
support environmental

initiatives.

Product installations are
often performed carefully
by regional suppliers
who are trained
specialists. The path
from facility entrance

to the laboratory is
measured and examined
in advance to ensure
precise, efficient
installation. In some
regions “white glove’
service is also available
to aid in installation and
set-up.

After-Sales Service

We always strive to
learn more about
our products. Before
new products go into
mass production at
the factory, our sales
personnel receives
extensive knowledge
about the products
through intensive sales
training




Step into the world of Cryopreservation

Cryopreservation refers to the storage of a living organism, cell or tissue at ultra-low temperatures

such that it can be restored to the same viable state as before it was frozen. Storage for an indefinite

amount of time requires samples to be maintained below the glass transition temperature of aqueous

solutions, approximately -130°C, the temperature at which frozen water no longer sublimes and

recrystallizes. Therefore -150°C mechanical freezers or liquid nitrogen storage tanks are required for

long-term preservation.

For years cryopreservation in liquid nitrogen at -196°C
has been the standard for long term preservation.

Over the years it became clear that cross contamination
was a real risk with this kind of preservation. Not only
can samples be contaminated by the nitrogen itself, but
also by other samples. Evidence of cross contamination
has been documented in the past, including a well known
example of Hepatitis B transmission.

For this reason, storage in vapour phase became more
popular. Valuable samples were no longer stored in
liquid phase nitrogen to eliminate the risk of cross
contamination.

There are also disadvantages of storage in vapour phase

though:

1. Loss of storage capacity; The bottom third of the
vessel cannot be used as there is liquid phase nitrogen
there.

2. The temperature provided by vapour phase storage is
highly dependent on the level of liquid nitrogen in the
bottom of the vessel.

3. Large vertical temperature gradients can put valuable
samples at greater risk during long term storage.

Dry storage systems, like -150°C mechanical freezers
and patented Isothermal storage systems, have been
developed to offer the highest levels of protection

for valuable samples, without the risks of cross
contamination and vertical temperature gradients.

Select your Cryopreservation solution

V-Series Cryogenic Freezers
-190°C -150°C / -152°C

Storage in ULT-Freezer X
Storage in dry vapour of LN, X
Storage in vapour phase of LN,
No risk of cross contamination through LN, X X
Small temperature gradient risk X X
Assured storage below critical temperature of -130°C X X
Autofill and monitoring required X not applicable
Storage of more than 6000 2ml vials X X
Ease of handling racks X X
Usage of LN, moderate none

No special requirements needed in storage room X



Model: MDF-C2156VAN-PE / MDF-1156-PE

Cryogenic ULT -100°C freezers: dry storage

PHCbi has established a worldwide reputation as a manufacturer of high quality medical equipment
over the past forty years. During this time we have become the leader in the European ultra-low
temperature market. In this field PHCbi has set the standard in a number of ways including the
introduction of VIP PLUS panels, application specific compressors and the world’s first -152°C ULT
freezer. Where PHCbi took the initiative, the others followed. Together with the high standard of service

we deliver it makes us a major player in the biomedical market.

Due to the extended operation of compressors within
ultra-low temperature freezers, lubricant oil is essential to
reduce wear, prevent abrasions and seizure and therefore
maintain the highest levels of freezer performance.
However, when lubricant oil circulates within the
refrigeration circuit, it can cause piping to become

clogged, resulting in compressor damage.

Incorporating a high-efficiency oil separator, Cryogenic
-150°C freezers effectively separate lubricant oil from
refrigerant, increasing the durability of the compressors
and offering a reliable ultra-low temperature environment.
Highly efficient compressors have been specially
developed and incorporated our Cryogenic -150°C
freezers.

e S F -
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Model: MDF-C2156VAN-PE

Model: MDF-1156-PE

-150°C Cryogenic Freezers are already in use to store:

e Umbilical cord blood as a source of e Mesenchymal stromal cells for * Plant seeds/shoots for breeding.
hematopoietic stem and progenitor regenerative medicine and tissue e Components for shrink fitting of
cells. engineering. parts in industrial manufacturing.

e Stem cells for autologous e Cancerous tissue samples. e Temperature testing of parts in the
transplants in patients who have e Semen for artificial insemination - automotive and aerospace industry.

undergone high dose chemotherapy.
Adipose tissue, epithelial cells and
bone marrow for stem cell therapy.
Blood products for immunology

analysis.

used for breeding guide dogs and
race horses.

Oocytes and embryos for IVF.
Ovarian tissue for preserved
reproductive function in women
undergoing treatments.




Model: MDF-C2156VAN-PE

MDF-C2156VAN Cryogenic Freezer

Cryogenic Freezers are well-known for maintaining uniform temperatures at -150°C for the reliable,

long-term preservation of cells and tissues. With thin vacuum insulation panel (VIP PLUS] walls, the

MDF-C2156VAN Cryogenic Freezer can achieve more storage capacity than a conventionally insulated

freezer without increasing footprint, while also maintaining superior temperature uniformity.

VIP PLUS INSULATION

PHCbi’s patented VIP PLUS

VI P technology has resulted in a

=JM U9 revolutionary vacuum insulation
Wl cabinet construction with improved
thermal properties for superior
temperature performance.

CRYOGENIC FREEZERS PROVIDE SAMPLE
STABILITY

A uniformity of +/-5°C in our mechanically refrigerated
Cryogenic Freezers is far superior to the top-to-bottom
temperature uniformity provided by liquid nitrogen
vapour phase storage, without the concern of cross-
contamination often associated with liquid nitrogen
(liquid phase storage).

v

When you need long-term preservation at
-150°C, put your trust in PHC Cryogenic
freezers.

* 230V / 50Hz connection supply for flexible use in
the laboratory, without additional installations

¢ Low heat emission. Allows multiple devices to be
placed in one room

* Cool-Safe compressors increase the reliability of
long-term preservation

* High performance cooling with low noise level
designed by PHCbi

» Alarm and safety functions

* Remote alarm contact (NO / NC])

* Multiple access ports allow independent probe-
scan be introduced

* Emergency cooling with liquid N, already standard
on some models

Model: MDF-C2156VAN-PE




Model: MDF-C2156VAN-PE

ULTRA-LOW -150°C FREEZER WITH VIP
PLUS INSULATION

Cryogenic Freezers with VIP PLUS vacuum insulation
provide up to 30% more storage capacity than a
conventionally insulated freezer, without increasing the
footprint. A glass fibre core provides advanced thermal
properties. This results in a large capacity -150°C
freezer for storage of up to 150 world standard 2" boxes
with a minimal footprint.

CONTROL PANEL WITH GRAPHIC LCD DISPLAY

All alarm functions, self-diagnostic notifications and

a graphical display of temperature performance over
time are available in the specially designed LCD control
panel. The blue display provides a clear view of the
temperature and gives a notification in the case of
abnormalities in temperature, ambient temperature,
power supply etc.

APPLICATION SPECIFIC COMPRESSORS

The MDF-C2156VAN is equipped with compressors that
are specifically designed for ultra-low temperature
applications. These compressors achieve a ‘l =
10% reduction in energy consumption and the -
aerodynamically designed and placed components in

the refrigeration compartment provide superior airflow, \ @ _i.
I (]

significantly reducing the stress to the freezer and
contributing to excellent durability.

Liquid Nitrogen freezer MDF-C2156VAN

(Traditional vapour phase) mechanically refrigerated Cryogenic Freezer

Comparison of temperature distribution
in a liquid nitrogen freezer (vapour phase)
and our MDF-C2156VAN mechanically
refrigerated Cryogenic Freezer. The graph
shows temperatures at different locations
within the chamber.

This data demonstrates that 100% of the
MDF-C2156VAN storage space maintains
uniform storage temperatures safely

below -130°C, while temperature in
From LN, surface

the LN, vapour system is dependent on

storage location.




Models: MDF-1156-PE

MDF-1126 Cryogenic Freezers

The Cryogenic MDF-1156-PE Ultra Low Temperature Freezer is a mechanically refrigerated cryogenic
freezer without harmful CFCs. This Ultra Low Temperature Freezer achieves stable long-term
preservation of cells and tissues. Highly efficient compressors have been specially developed and
incorporated in the freezing unit. With a powerful low noise design afforded by traditional ultra-low

temperature technology, this freezer delivers durable, stable cooling.

MICROPROCESSOR CONTROL WITH LED ALARM AND SAFETY DEVICES ENSURE HIGH
DIGITAL DISPLAY LEVELS OF PROTECTION

Accurate temperature setting and a stable performance A high temperature alarm alerts users when the

are provided by a microprocessor controller with an temperature of the freezer deviates 10°C or 15°C

easy to use LED digital display and flat key data entry. above the set temperature and a power failure alarm is
The MDF-1156 maintains an ultra-low temperature of activated if power to the freezer is lost. As well as lamp
-152°C, far lower than the recrystallization point for and buzzer functions, a remote alarm contact can be
pure water (-130°C). set up to alert users to these abnormalities outside of
This low temperature provides the ideal preservation working hours.

environment for long-term storage.

RECRYSTALLIZATION MECHANISM

. Hexagonal
80°C crystal
¥ =
[ e - —
Cubic
crystal
-130°C
Recrystallization
Point 1
—emt — Amorphous
-150°C p
H 'I ice crystal
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Model: MDF-C2156VAN-PE / MDF-1156-PE

MDF-1156-PE
128L /812" Boxes

—'——————v—

MDF-C2156VAN-PE
231L /150 2" Boxes

Model Number MDF-1156-PE MDF-C2156VAN-PE

Temperature control range
External dimensions (WxDxH)
Internal dimensions (WxDxH)
Volume

Capacity

Net weight (approx)

°C -150 -150

mm 1400 x 800 x 945 1730 x 765 x 1010
mm 500 x 450 x 572 760 x 495 x 615
litres 128 231

2" boxes 81 150

kg 265 318

* Complies with Art. 11, Annex Il of F-Gas Regulation ([EU) No 517/2014. Contains fluorinated greenhouse gases.

Optional accessories

Liquid N, back-up
Temperature recorders
- Continuous strip type
- Chart paper

- Ink pen

- Recorder housing

OPTIONS
MDF-1156-PE MDF-C2156VAN-PE
CVK-ATN2-PW Supplied as standard
MTR-155H-PW MTR-155H-PW
RP-155-PW RP-155-PW
DF-38FP-PW

DF-38FP-PW

MDF-S30150-PW

11




CBS Isothermal Freezers:

No liquid nitrogen contact

Liquid nitrogen is, like all liquids, a possible transporter of contaminants. Contamination between

samples, leakage of liquid nitrogen into sample vials during storage and contact of liquid nitrogen

with skin are just some of the risks that can be eliminated with an Isothermal liquid nitrogen dry

storage freezer from Custom BioGenic Systems (CBS).

CBS Isothermal freezers feature a patented liquid
nitrogen jacket to provide uniform storage temperatures
in the -190°C range, free from liquid nitrogen contact.

In the year 2000 Custom Biogenic Systems patented
the first -190°C dry storage system. This new storage
system uses the same vacuum insulated vessel as
conventional LN, freezers, but instead of the liquid
nitrogen being in the sample storage space of the
freezer, it is in a patented liquid nitrogen jacket in the
wall of the freezer. This liquid nitrogen jacket produces
a unique vapour circulation in the freezer. This vapour
circulation, in combination with the convection from the
freezer walls, produces a very stable temperature in
the -190°C range without the large vertical temperature

THE ISOTHERMAL CONCEPT

The sample storage area is cooled by a liquid
nitrogen jacket surrounding the stainless steel
interior, and by nitrogen vapour entering

the freezer from the jacket via directional
vents. This patented technology provides
exceptional temperature uniformity in the

gradients found in traditional vapour phase LN, storage
tanks. The minimal temperature gradient and lack of
liquid nitrogen in the bottom of the vessel means that
the full internal volume of each freezer is available

for storing samples at liquid nitrogen temperatures,
making the most efficient use of capacity.

Medical Device Regulation
==y All Isothermal models are certified
MDR to Medical Device Regulation (EU)
2017/745

Medical Device
Regulation

NO LIQUID NITROGEN CONTACT

With no liquid nitrogen in the storage area, samples
can be stored safely in the -190°C range without the
risk of cross-contamination
through liquid nitrogen.

The Isothermal design also
provides added user safety

-190°C range, allowing the full freezer
capacity to be used with confidence. The
circulation of vapour within the freezer
also results in less cold air loss during
lid opening and improved visibility. This
allows full-width lids to be used providing
quick, unrestricted access to

with no splashing or contact
of liquid nitrogen when
removing racks and samples

from the freezer.

Storage Space
sample racks.

Innovative LN2
jacket allows for a
completely dry
storage space

Vacuum Space

Inner Wall




The innovative design of CBS Isothermal freezers

AUTOMATIC OPERATION

eliminates a number of major risks of traditional LN,

. . Isothermal freezers feature the series 2301 auto-fill
storage, including:

Cross contamination: Studies have shown that viral,
bacterial and fungal pathogens can survive after
suspension in liquid nitrogen. Infected samples can
cross contaminate other samples in the same liquid
nitrogen tank.

Loss of samples: Storage directly in liquid nitrogen

can make vials shrink. This may cause liquid nitrogen

to seep into the vials, which on rewarming, expand
and subsequently explode as nitrogen vapourizes
inside the vials.

Health and safety: Traditional storage in liquid
nitrogen exposes users to direct contact with LN,
which can lead to cold skin burns.

and monitor system, which controls the automatic
filling of the liquid nitrogen jacket and provides the
user with an easy to read overview of the freezer
temperature and status.

SAMPLE SECURITY

A comprehensive alarm system with remote alarm
contact constantly monitors all aspects of the freezer's
operation. Samples are also protected by lid and control
panel locks. The freezer can be monitored by a central
BMS or monitoring system.

IMPROVED USABILITY

The 2301 SmartTouch Controller user interface,

designed specifically for added peace of mind, features
dual temperature display, autofill, fill timer, exportable
reports, Modbus enabled, multiple alarms and is
monitoring system ready.

CBS Isothermal freezers feature a patented
liquid nitrogen jacket to provide uniform

storage temperatures in the -190°C range,
free from liquid nitrogen contact.

Rack configurations

Organizing the space in your freezer can help you to make
your work more efficient. Good sample management can
result in both cost and time savings. By choosing the
right racks, not only will efficiency be increased, but the
risk of sample degradation due to exposure to ambient
temperatures will be significantly reduced. This is a fact,
whether you store stem cells, cord blood, bone marrow or
any other type of cell or tissue sample.

Whether your storage unit a chest freezer or even a liquid
Nitrogen freezer, an organized freezer will provide you with:

e Time efficiency because you can locate, retrieve and replace
your samples easily and quickly.

e Cost efficiency because organized samples and cell lines
might reduce the number of freezers.

e Safety because your samples are better protected.




Straw storage inventory system

Rotating carousels provide The upper level provides a Use the retrieval tool to place
access to lower storage levels convenient workspace where and retrieve canisters quickly
L and maximise storage space. canisters can be parked and easily.

(shown in green) and samples

inspected at -190°C.

V-1500AB-ST V-3000ABEH-ST V-5000ABEH-ST
30L 89L 140L

Model Number V-1500AB-ST V-3000AB-ST V-3000ABEH-ST V-5000AB-ST V-5000ABEH-ST

Liquid nitrogen capacity litres 30 70 89 93 140
External dimensions (W x D x H) mm 660 x 939 x 1143 939 x 1219 x 1206 939 x 1219 x 1473 1219 x 1371x 1320 1219 x 1371 x 1473
Usable interior height mm 736 736 940 736 864
Usable interior diameter mm 534 787 787 1016 1016
Weight empty kg 148 272 295 425 453
Weight full kg 174 327 367 500 566
[ Woimum capacity |
Max. vial capacity (2mU)** qty 9100 22100 25500 40300 46500
Max. blood bag capacity (50ml)** qty 434 1120 1280 1936 2208

** Capacity is subject to rack type
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Models: Isothermal freezers

Optional accessories

i S R @

Isothermals, LN, freezers & cryosystems

Cryokit Glove 400 See below LN, Level stick ¢ 1/2 Centimeter and 1/4 inch increments.
e Can withstand temperatures up to -190°C.
“T" Valve Solid brass cryogenic shut-off valve [rated for tem- * Measures up to 36"(92cm).
peratures from -196° C to 74° C).
¢ 2 Male 1/2" NPT brass fittings. LN, Transfer hose e Flexible stainless steel construction.
1 Female 1/2" NPT stainless steel Flared fitting. * 1/2" NPT flared fitting on both ends. (3/8” 1.D.]
e 4, 6" lengths are available (custom lengths are
“Y” Valve ¢ 2 Male 1/2" NPT brass fittings. available upon request).
¢ 1 Female 1/2" NPT stainless steel flared fitting.
 Overall length approximately 6". Roller base Cryosystem roller bases. Reinforced fiberglass
construction with casters. 5 configurations available
LN, Phase separator Designed to minimize hazardous splashing and
vapourization, phase separators are available to Canes ® 2ml cane.
use when transferring liquids into various open ¢ 5and 6 place vial canes.
containers. e Lightweight aluminum construction.
¢ Overall length approximately 11.5” (6 place cane).
Cardboard sleeves * 5and 6 place sleeves for standard 2ml cane.
e Cardboard construction. Hose covers * Water resistant fabric 4', 6" lengths are available.

Cryokit Glove 400

CRYOKIT GLOVE is a fully waterproof glove to protect the hand and the arm in operations

that involve the use of Liquid Nitrogen (or other cryogenic liquids and gases).

Made with specially designed composite materials for this application, it keeps the hands
warm and dry even for long periods of use. The CRYOKIT GLOVES are proven effective to
protect the hands and arms, by contact with Liquid Nitrogen (-195.82 °C) for one minute
and maintain their flexibility (RCT Test method). The multilayered construction allows a
high level of thermal protection, flexibility and dexterity at -200 °C.

Indicated for all work in The glove is made entirely  The cold protection is
the presence of Liquid with specially coupled ensured by an inner
Nitrogen or other liquids ~ composite materials. lining made of soft
and gases, to prevent On the inside there is a fleece, which also

contact of cold and burns  integral membrane which  coupled with polyester.
in the event of leakage of  allows perspiration but

the cryogenic liquid. does not allow liquids to
enetrate inside. |_|m“ e
’ = l'{' ') C GN“
S .\_.-'"'

CE certificate in 3rd Cat.
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IntelliRate™ 167C

Perfectly sized to efficiently scale precision rate freezing as your needs grow.

As cell-based research and bioproduction volumes increase, you need a repeatable freezing process

that can efficiently improve post-thaw viability rates and cryopreservation quality at scale. CBS

designed the new IntelliRate i67C to increase single-batch, liquid nitrogen (LN2) controlled rate

freezing (CRF) capacities to meet your needs as development and manufacturing volumes increase.

Increase Rate Freezing Batch Capacity and Quality

Cost Effectively

Expand controlled rate freezing throughput with
significantly larger batches, without adding significant
cost. With 40% more capacity than any other benchtop
CRF, not only can the IntelliRate i67C increase production
levels, but also ensure more process consistency and
time savings by running thousands of samples

in a single run.

Use Workspace and Staff More Efficiently

With its compact footprint accommodating larger
capacity, the IntelliRate i67C frees up valuable workspace
by using a single unit to freeze volumes, where normally
multiple standard size freezers would be required. Fewer
runs also simplify programming, setup, LN2 monitoring
and power requirements.

rRelli-loro HETC

L]

F2 ]

Broaden Your Rate Programming Capabilities

and Options

Use the largest touchscreen controller in its class to
execute a wide range of preset and variable programming
capabilities, including setup of repeatable, 21 CFR Part
11 compliant freeze profiles. With the IntelliRate i67C, a
range of options are also available for enhanced multi-
probe monitoring, racking and sample management.

Dimensions

External dimensions (WxDxH) = mm 495 x 781 x 787
Internal dimensions (WxDxH) mm 406 x 406 x406
Volume litres 67
Net weight kg 49,9
Capacity 50mL bags 104
2mL vials 2166
cassettes 100
1-liter bags 26
canes 272
T N R
Power Supply % 120/230
Hz 50/60
Amp 10

Preset programs 6 with unlimited variations
Repeatable temperature rate

changes within cycles

Programmable temperature °C -180°C to +50°C
range
Freeze rates °C 0.01 to 99.9°C per minute

21 CRF Part 11 compliant
reporting protocols
[ Options and Accessories ||
Multi-probe version provides temperature
monitoring at six additional customer-
specified positions
Innovative racking systems: choose how you
want to freeze, retrieve and move samples to
long-term storage or into clinical use
Broad array of LN2 management, monitoring,

sample handling and freezer accessories



Models: 2101 Controlled rate freezer

2101 Controlled rate freezer

The 2101 controlled rate freezer meets the highest standards for the programmed freezing of
biological samples. Computer controlled temperatures ensure your samples are frozen at precisely the
same rate during each run. Freeze protocols can be controlled by either the chamber or the sample
temperature. The freezing rate can be programmed at the optimum rate for each individual sample.

The 2101 controlled rate freezer comes equipped with a dedicated laptop and 2100 programming
software as standard to provide the highest levels of flexibility and user convenience.

Benefits include: e Freeze run graphs and data available via any standard
e Unlimited programming capability. computer printer.
e Multi-colour graph for sample, chamber and program e 30 data field available for each freeze run.
temperature. ¢ Continuous digital and graphical display of time and
e Sample or chamber temperature set-point control. temperature during operation.
e Continuous control status indication. e Audible and visual indicators for:
e Programs and freeze data saved to hard drive or disc. e End of each freeze run. P e 2
e Password protected software. e Temperature probes. —:'-'_:',':
e Selectable password levels.  Freeze run tracking. oy
e Searchable database for freeze run history. e On screen help. =t
-
Standard system Includes: e

e Laptop computer with 2100 software.
e Freezing chamber.

e Choice of sample rack.

1.2 m LN, transfer hose.

Options:
e Choice of sample racks for vials, tubes, straws, bags & canes.
e Temperature probes for different sample types.

e Roller cart. -';ﬁ_B__v
E1ay

Model: 2101 controlled rate freezer

-
.
N

T I 1

External Dimensions (W x D x H) mm 484 x 648 x 770 Controller Laptop controller (included)
Internal Dimensions (W x D x HJ mm 356 x 243 x 349 Operating System Windows based
Volume litres 28 Temperature sensor type T thermocouple (2 as standard,
Net Weight kg 34,7 up to 8 with multi-probe)
4-5mlvials 390 Exterior Material Powder coated stainless steel
bag canisters 10 -20 Interior Material Stainless steel
canes Max. load - total
I 1
Programmable Temperature Range = °C +50 to -180 Power Supply
Programmable Cooling Rate Range = °C / min 0.01to0 99.9 Frequency Hz 50
Noise Level dB [A] <bb
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Ultra Low Temperature Freezers

In response to the needs of leading pharmaceutical, biotechnology, hospital/clinical and industrial

customers, PHC Europe B.V. offer a unique perspective on Ultra Low Temperature preservation. As a

Member of the PHC Group, Biomedical Division, PHC Europe B.V. plays a critical role in product develop-

ment for worldwide applications.

As a result, PHCbi products incorporate the latest applied theories and ideas, refrigeration compressors,

electronic components, energy efficiency, robotic manufacturing and economies-of-scale that directly

benefit our customers. Furthermore, PHCbi products are extensively tested to meet the toughest quality

standards in the world; our own! Through the vigorous application of our unique Vertical Component

Integration™, PHCbi products offer tangible benefits - from performance and reliability to ergonomics and

convenience, that no other manufacturer can provide.

PHCbi DESIGN & ULTIMATE RELIABILITY

VIP ultra low temperature freezers offer advanced
cabinet design, reliable refrigeration systems and easy-
to-use controllers making them ideal for the long-term
secure storage of valuable samples. Every component
is carefully selected and matched for optimum
operation under demanding laboratory conditions,
while the internal layout of the refrigeration system

is meticulously designed for maximum heat removal,
reducing stress on the system and therefore providing
the highest levels of reliability and durability.

SUPERIOR PERFORMANCE

All PHCbi freezers are designed to provide the highest
quality construction with superior performance. Key
features such as strategically placed evaporator coils,
V.I.P. PLUS panels and insulated inner doors contribute
to the unrivalled temperature uniformity and stability
of VIP freezers, allowing the freezers to conform to the
strictest standards and validation protocols.

Quieter operation is achieved through condenser fan
blade design, noise reduction insulation, anti-vibration
systems and internal compressor noise reduction.

EFFICIENT COOLING

Cascade refrigeration systems within the VIP upright
freezers provide efficient cooling with optimized heat
exchange pathways and increased cooling capacity for
reliable sample protection and cost effective operation
at ultra low temperatures.

ENHANCED USE & INTELLIGENT SECURITY

Our freezers are managed and monitored by

an integrated microprocessor controller with a
comprehensive alarm system and diagnostic functions.
A Status Alert feature constantly monitors ambient

and system conditions and notifies the user of any
abnormalities before a problem occurs.

The MDF-DU901VHL is updated with a touch screen that
allows full user control, even with gloved hands, and a
USB port for convenient transfer of logged data to a PC.



Medical Device Directive VIP PLUS INSULATION

ey | Ne MDF-DUS502VH-PE, PHCbi’s patented VIP PLUS
Y, |D]D] MDF-DU702VH-PE and MRl technology has resuttedina
el MDF-DU300H-PE are certified as ~JMU9] revolutionary vacuum insulation
a Class lla Medical Device (93/42/EEC Vaslasmsbid  cabinet construction with improved
and 2007/47/EC). thermal properties for superior
temperature performance.

Applicable countries: Austria, Belgium, Cyprus, Denmark, Finland,
France, Germany, Ireland, Italy, Liechtenstein, Luxembourg, Malta,
the Netherlands, Spain, Switzerland and the United Kingdom only

For laboratory use
Applicable countries: EEA countries, Switzerland and Turkey

SUPERIOR FOOTPRINT INNOVATIVE DESIGN

PHC was the first company to introduce vacuum insulation
panels to ultra low temperature nd cryogenic freezers.
The PHCbi patented V.I.P. PLUS vacuum insulation panel
thin-wall composite is a high-efficiency design that yields
more interior storage volume in a conventional freezer
footprint. The PHCbi VIP Freezer range typically provide
30% more storage capacity for a given floor area saving
valuable laboratory space.

PHCbi ultra low temperature freezers with

space-saving VIP insulation offer outstanding energy
efficiency, whilst delivering exceptional cooling
performance and durability for storing valuable research
and clinical samples.

668 litres capacity 845 litres capacity Barrier Film
VIP Plus
up to 480 x 2" boxes up to 672 x 2" boxes | - - Interior
— Rigid foamed
4 polyurethane
Conventional VIP ULT Freezer
Freezer With VIP Insulation
OPTIMUM UNIFORMITY Surpasses the customer preference of +/-5°C*
Uneven interior temperatures can lead to a loss in +5°C T * Based on internal validation data tested

. . . . . t -80° tpoint, i ty ch
sample integrity. PHCbi freezers with uniform, stable at -80°C setpoint, in an empty chamber

] ) ) with 23°C ambient temperature.
temperatures and quick recovery times provide the

A . A ) :
best protection for your samples, ensuring reliable The data may vary depending on

the use, circumstances and optional

preservation while guarding against degradation. Uniformity = accessories. Validation documents can
2 be provided for each serial number for an
o additional fee.
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EXCELLENT RELIABILITY AND UNIFORMITY WITHIN AN OPTIMAL FOOTPRINT.

The refrigeration systems within PHCbi VIP freezers are designed specifically for demanding ultra low temperature
applications to give proven durability. Manufactured with space-saving VIP PLUS vacuum insulation panels, they are
ideally suited for use in laboratories and hospitals for long-term preservation of samples. Whatever your preservation

20

needs are, PHCbi provides the right equipment for your application.

Multiple access ports permit insertion of independent probes,
instrumentation or liquid CO, back-up injectors.

Universal keyed door lock offers added security.

A vacuum release port (available on the MDF-DU502VH-PE,
MDF-DU702VH-PE and MDF-DU901VHL-PE) allows smooth door
opening when the door seal is tightened by negative pressure
generated from temperature difference between chamber and
ambient.

Insulated and gasketed inner doors seal inside to offer additional
protection, improve uniformity.

EZlatch for smooth, one-handed operation and positive gasket seal.
Provision for padlock.

© 6 © ©

Temperature recorder (optional] mounts
easily in pre-engineered mounting space.

PHCbi designed compressors are specifically designed for ultra low
temperature applications.

High impact, recessed casters and
leveling feet simplify installation.

An integrated microprocessor controller with LCD Touch Screen to
simplify all freezer functions.

Front access to washable, electrostatic condenser filter for routine
condenser air filter cleaning.

Heated outer door gaskets and a ‘hot line’ circulating hot refrigerant
gas around the door frame ensure minimal ice build-up.

pHcbi

il



VIP SERIES MONITORING

CONTROLLED FREEZER ACCES

(available on the MDF-DU503VH-PE and
MDF-DU703VH-PE)

Know who entered the freezer and when.
Track how long the door was open.

4 Ways to Lock
¢ Facial recognition
o Keypad

e Proximity card (Optional)
e Unique individual key

electronic ~ A

door lock

9 L facial 4

recognition

VACUUM RELEASE PORT FLEXIBLE SHELF LAYOUT

Multiple shelf configurations in the upright models
allow a variety of storage options. Organize your
samples by using your existing inventory racks or
select from the many different rack types we offer.
PHCbi’s racks are made of stainless steel or anodized
aluminum. The aluminum racks are very light, yet
sturdy and corrosion free.

A vacuum release port allows smooth door opening when
the door seal is tightened by negative pressure generated
from temperature difference between chamber and
ambient.

EZlatch

EZlatch The EZ Latch door handle was
developed based on human
engineering.lt is designed for secure
LOTEREIEY  door opening/closing with minimum
effort as the name suggests and
make access to stored sample easier.
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TwinGuard ULT Freezers

TwinGuard Ultra Low Temperature Freezers with Dual Cooling Technology offer the highest level of

security for high-value samples. Alongside exceptional ease-of-use and data monitoring, the Dual

Cooling System provides the highest level of protection through the use of two independent refrigeration

systems. If one system unexpectedly fails, the other can maintain the freezer’s temperature uniformly in

the -70°C range. Developed for use with conventional inventory racks and boxes, the TwinGuard Series is

ideal for storage of sensitive, high-value samples.

When sample security and peace of mind
are of paramount importance, put your
trust in TwinGuard ultra low freezers.

¢ An optimal Dual Cooling System provides an
unparalleled level of safety and added peace of
mind through the use of two independent refrige-
ration systems.

e ECO mode overlaps refrigeration cycles to reduce
energy consumption.

¢ Advanced space-saving VIP PLUS technology
(compared to our conventional models).

e Graphical LCD display with data monitoring and
data log exported by USB.

e Available in Upright and Chest models.

e Filterless design reduces the time for routine
maintenance

e Two Vacuum release ports

¢ No icing on frame

e Alarm and safety functions

SCIENTIFIC APPLICATIONS

e Temperature sensitive samples such as therapeutics
and biospecimens.

e Samples needing to retain viability such as stem
cells,
engineered tissue, organs, vaccines, hybrodmas,
cancer cells or fibroblasts.

e Longitudinal study samples.

¢ Important medical research samples.

¢ Valuable pharmaceutical products.

e Clinical trial samples.

e Pathogenic samples within high security
laboratories.

*

Model: MDF-DC700VX-PE

Model: MDF-DU702VX-PE



Models: MDF-DU302VX-PE | MDF-DU502VX-PE | MDF-DU702VX-PE

DUAL COOLING SYSTEM

DUAL

Within TwinGuard's independent
Dual Cooling System, efficient ultra-
low cooling is achieved through two
independent evaporator circuits
surrounding the interior chamber.

(2]
o
o
=
=}
system '(Q

DUAL COOLING SYSTEM

Within TwinGuard's independent systems, efficient
ultra-low cooling is achieved through two independent

evaporator circuits surrounding the interior chamber.

Two independent evaporator circuits

-86°C

Dual Cooling System Upright freezers

Medical Device Directive

MDD

The MDF-DU302VX-PE, MDF-DU502VX-
PE, MDF-DU702VX-PE, MDF-DC500VX-
PE and MDF-DC700VX-PE series are
certified as a Class Ila Medical Device
(93/42/EEC and 2007/47/EC).

medical device
directive

Applicable countries: Austria, Belgium, Cyprus, Denmark, Finland,
France, Germany, Ireland, Italy, Liechtenstein, Luxembourg, Malta,

the Netherlands, Spain, Switzerland and the United Kingdom only

For laboratory use
Applicable countries: EEA countries, Switzerland and Turkey

ENHANCED USE & INTELLIGENT SECURITY

The freezers are managed and monitored by

an integrated microprocessor controller with a
comprehensive alarm system and diagnostic functions.
Status and control of parameters are accessible via an
LCD information centre.

The EZlatch, on the upright models, makes access to
stored samples even easier. A colour LCD touch panel
allows full user control, even with gloved hands, while
the USB port makes transferring logged data to a PC
convenient.

® The Dual Cooling System offers the highest
level of security through the use of two
independent refrigeration systems.
If one system unexpectedly fails the other
can maintain the freezer at the -70°C range.

In the case of unexpected failure of one of the cooling

circuits, the other circuit will maintain the freezer
continuously in the -70°C range.
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MEETING YOUR FREEZER STORAGE NEEDS

An organized freezer will provide you with:

e Time savings - locate, retrieve and replace your
samples easily and quickly.

e Cost savings - organized samples and cell lines can
help to reduce the number of freezers.

e Added sample security and energy savings - samples
are better protected and are less exposed to ambient
temperatures as door opening times can be reduced
when placing and retrieving samples, which also
reduces energy use.

For an overview of the racks designed for the TwinGuard
series see page 42-45.

FILTERLESS DESIGN

The filterless construction of the freezers reduces
routine maintenance time by eliminating the need for
regular cleaning of filters.

FLEXIBLE SHELF LAYOUT

Multiple shelf configurations in the upright models
allow a variety of storage options. Organize your
samples by using your existing inventory racks or
select from the many different rack types we offer.
PHCbi's racks are made of stainless steel or anodized
aluminum. The aluminum racks are very light, yet
sturdy and corrosion free.

e High quality racks - designed for safe working and
easy access to samples.

¢ Affordable solutions — making freezer storage cost-
effective as well as space-efficient.

e | arge selection of products - additional rack types
and boxes are available on request.

SUPERIOR FOOTPRINT

PHCbi ultra-low temperature freezers with space-
saving VIP PLUS insulation offer outstanding energy
efficiency, whilst delivering exceptional cooling
performance and durability for storing valuable
research and clinical samples.

PRESERVE SAMPLE INTEGRITY
FOR BETTER END PRODUCTS

Uneven interior temperatures can lead to a loss in

-86°C ULTRA-LOW FREEZERS

Temperature (°C)

sample integrity. Freezers with uniform, stable tem-
peratures and quick recovery times provide the best
protection for your samples, ensuring reliable preser-
vation while guarding against degradation.

FIGURE 2A - MDF-DU702VX; 9 POINT TEMPERATURE MAPPING
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Models: MDF-DU302VX-PE | MDF-DU502VX-PE | MDF-DU702VX-PE

INDUSTRY FIRST INTELLIGENT
ECO MODE OPERATION

The TwinGuard series freezer can be set to Normal or
ECO mode operation, depending on the requirements
of the user. Although both refrigeration systems

are completely independent, ECO mode establishes
an overlapping cycle to significantly reduce energy
consumption while maintaining optimum interior
uniformity for protection of high value materials.
Normal mode maintains the most repeatable, cycling
wave form for the strictest of GMP applications.

ECO MODE OPERATION IMAGE
\Pull—down
CHAMBER TEMP.

compressorA HENHOFFIEN NN B N D NS B B B

COMPRESSOR B 0

Stable temperature

Pattern 1 Pattern 2 Pattern 3

COMP A/B COMPLEMENTARY
OPERATION

NORMAL MODE OPERATION IMAGE

Pull-down Stable temperature

CHAMBER TEMP.
coMpRESSORA VMY H E R N N SN N N N NN EEEN
COMPRESSOR B

COMP A/B SIMULTANEOUS ON-OFF OPERATION

i

R

'
\
4

—— ]’
MDF-DU302VX-PE
360L / 240 2" Boxes

manm’ -’

MDF-DU502VX-PE
528L / 384 2" Boxes

MDF-DU702VX-PE
729L / 576 2" Boxes

Model Number

Temperature control range
External dimensions (WxDxH)
Internal dimensions (WxDxH)
Volume

Capacity

Power Consumption

* (Set value temp. -80°C, Ambient temp. 23 °C, no load)

Normal Mode: 9,7 / Eco Mode: 8,3*

MDF-DU302VX-PE |

670 x 882 x 1840
490 x 600 x 1230
360
240

* Complies with Art. 11, Annex Il of F-Gas Regulation ([EU) No 517/2014. Contains fluorinated greenhouse gases.

MDF-DU502VX-PE

790 x 882 x 1993
630 x 600 x 1400

| MDF-DU702VX-PE

1030 x 882 x 1993
870 x 600 x 1400
729
576

Normal Mode: 16,5/ Eco Mode: 15,3* | Normal Mode: 16,9 / Eco Mode: 15,7*

25
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lemperature

Mg aan

Ls0

Buzzer

Touch Panel Legend

1.

Present temperature display field:
The current chamber temperature is displayed.

. Set temperature value display field:

The set value of chamber temperature is displayed.
Default setting: -80°C.

. Message display field:

Alarms, errors or messages are displayed when a fault
occurs.

. Control display:

The present operation control mode is displayed.
Normal control: “Normal” is displayed.
Eco control: “ECO” is displayed

. Alarm display:
Normal condition: “Normal” is displayed.
Alarm-activated, buzzer-delayed: “Alarm” is displayed.
Alarm-activated, buzzer-sounding: “Warning” is displayed.
. Outer door (opening / closing display)

2

et =80T

C

{.-ILI."”H_IJ = r-;r_-,rm_ar 4

|
|
Al - -
Alarm Normal s |

Caor . Closed

MICROPROCESSOR CONTROL WITH TOUCH
SCREEN DISPLAY

The TwinGuard series is managed by an integrated
microprocessor controller with LCD information
center to simplify all freezer functions. Uniform ultra-
low temperature is achieved through a combination

of performance systems supervised by the controller
complete with alarm, programming and diagnostic
protocols.

The TwinGuard chest freezers feature a touchscreen
display and a USB port which allows logged data to be
easily transferred to a PC.

DUAL COOLING SYSTEM IN THE VX CHEST
FREEZERS




Models: MDF-DU302VX-PE | MDF-DU502VX-PE | MDF-DU702VX-PE

MDF-DC500VX-PE

MDF-DC700VX-PE
575L /416 2" Boxes

715L /520 2" Boxes

TwinGuard Chest Freezers

Model Number MDF-DC500VX-PE MDF-DC700VX-PE
Temperature control range °C -50 ~-86

External dimensions (WxDxH) mm 2010 x 845 x 1070 2300 x 845 x 1070

Internal dimensions (WxDxH) mm 1190 x 640 x 756 1480 x 640 x 756

Volume litres 575 715

Capacity 2" boxes 416 520

Power Consumption kWh/day Normal Mode: 15,5/ Eco Mode: 13,6* Normal Mode: 16,3 / Eco Mode: 14,9*

* (Set value temp. -80°C, Ambient temp. 23 °C, no load)
* Complies with Art. 11, Annex Il of F-Gas Regulation (EU) No 517/2014. Contains fluorinated greenhouse gases.

Optional accessories

TwinGuard ULT Freezers

Model number MDF-DU302VX-PE MDF-DU502VX-PE MDF-DU702VX-PE MDF-DC500VX-PE MDF-DC700VX-PE

Liquid CO, back-up MDF-UB7-PW MDF-UB7-PW

Temperature recorders

- Circular type MTR-G85C-PE MTR-G85C-PE

- Chart paper RP-G85-PW RP-G85-PW

- Ink pen PG-R-PW PG-R-PW

- Continuous strip type MTR-85H-PW MTR-85H-PW

- Chart paper RP-85-PW RP-85-PW

- Ink pen PG-R-PW DF-38FP-PW

- Recorder housing MDF-S3085-PW MDF-S3085-PW

Small inner door kit setof5 - MDF-5ID5-PW MDF-7ID5-PW -
setof 4 - MDF-5ID4-PW MDF-7ID4-PW -

27
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FROSTLESS FREEZERS

Cost-saving, environmentally friendly sample storage with reduced frost accumulation.

The MDF-DU500ZH-PE and MDF-DU700ZH-PE FrostLess -86°C Upright Freezers with reduced frost
build-up on the inner doors. Provides optimum sample storage capacity within a compact footprint

combined with natural refrigerants to minimise energy consumption, reduce environmental impact and

save money.

FROSTLESS TECHNOLOGY

The improved packing, insulation materials, and the
heated pipe frame of the inner door gasket result in
reduced manual labor for freezer maintenance. Less ice
will build up on the inner doors and the need for defrosting
the freezer is reduced.

INVERTER COMPRESSORS

While conventional freezers use single speed compressors
which cycle on and off, the MDF-DU500ZH and
MDF-DU700ZH freezers contain inverter compressors
that can run at different speeds to maximise cooling
performance under different conditions. Combined with
hydrocarbon refrigerants, these compressors ensure the
most efficient energy use and reduced heat output.

INNOVATIVE CABINET DESIGN

The enhanced cabinet design with chamfered edges
reduces footprint for use in multi freezer laboratories.

FROSTLESS TECHNOLOGY

With FrostLess
Technology

Without
FrostLess
Technology

Improved

u ded
Packing Pieils

Frame Pipe

Newly
Designed
Inner Doors

Modified
Inner Doors
Handle

REDUCING FROST GROWT

The new FrostLess freezers from PHCbi minimise
frost build up and with that the time needed for
regular maintenance. Reducing frost buildup is
critical for smooth running of the freezer, accessibility
of the samples and preventing damage of samples.

NEW THERMAL INSULATION

The new design of the inner doors with VIP PLUS
panels and the new thermal insulation technology of
the frame suppresses frost growth.



Models: MDF-DU500ZH-PE | MDF-DU700ZH-PE

@

Fi 1

—
MDF-DU500ZH-PE —_—
525L /352 2" Boxes ==

e i 'I
|
E
-
MDF-DU700ZH-PE j
725L /528 2" Boxes 5 i

FrostLess Freezers

Model Number

Temperature control range °C

External dimensions (WxDxH) mm 790 x 882 x 1993
Internal dimensions (WxDxH) mm 630 x 607 x 1400
Volume litres 525
Capacity 2" boxes 352
Power Consumption kWh/day 6,1%

* (Set value temp. -80°C, Ambient temp. 23 °C, no load).

Optional accessories

MDF-DU500ZH-PE

MDF-DU700ZH-PE
-40 ~-86
1030 x 882 x 1993
870 x 607 x 1400
725
528
6,9*

OPTIONS

FrostLess Freezers

Model number

Liguid CO, back-up
Temperature recorders
- Circular type

- Chart paper

- Ink pen

- Continuous strip type
- Chart paper

- Ink pen

- Recorder housing

1) Requires sensor cover MTR-DU700SF-PW.

MDF-DU500ZH-PE

MDF-DU700ZH-PE
MDF-UB7-PW

MTR-G85C-PE ")
RP-G85-PW
PG-R-PW
MTR-85H-PW
RP-85-PW
DF-38FP-PW
MDF-53085-PW
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VIP ECO®™= FREEZERS

Upgraded with additional features for improved usability.

The VIP ECO SMART -86°C to -40°C upright freezer, along with conventional Password Protection, now
offers Face Recognition, and NFC Authentication, coupled with an Electric Lock for enhanced access

control. Energy-saving is also further improved by using natural refrigerants combined with inverter

compressors.

Controlled Freezer Acces

electronic
door lock

L facial |

recognition

SMART

Know who entered the freezer and
when. Track how long the door was
open.

4 Ways to Lock

e Facial recognition

¢ Keypad

* Proximity card (Optional)

¢ Unique individual key

A u
4

NATURAL REFRIGERANTS

Natural refrigerants, compressors and integrated
electronics combined to lower operating costs resulting
in less energy consumption and less heat output.
Freezer operation is managed by effectively balancing
temperature performance and energy management.

-80°C setpoint at 23°C ambient temperature, empty freezer
-71.5

-78
-78.5
79
—79.5 e—
-80

-81

Internal Temperature (°C)

-81.5

SMART PERFORMANCE

Inverter driven compressors with SMART control
allow for superior uniformity by running compressors
at slower speeds under steady state conditions.
Proprietary algorithms give the control that allows
extremely tight temperature uniformity.

INDUSTRY'S LOWEST ENERGY
CONSUMPTION

This freezer delivers lower energy consumption without
compromising performance. The VIP ECO SMART uses
30% less energy compared with existing models.

* 5.0 kWh/day, at -80°C

* 4.0 kWh/day, at -70°C



Models: MDF-DU503VH-PE | MDF-DU703VH-PE

EZlatch

door handle

i ) = . I

i
E
3
L}
-

MDF-DU503VH-PE - MDF-DU703VH-PE
528L / 384 2" Boxes 729L /576 2" Boxes

VIP ECO SMART Freezers

Model Number MDF-DU503VH-PE MDF-DU703VH-PE
Temperature control range °C -40 ~-86

External dimensions (WxDxH) mm 790 x 882 x 1993 1030 x 882 x 1993
Internal dimensions (WxDxH) mm 630 x 600 x 1400 870 x 607 x 1400
Volume litres 528 725
Capacity 2" boxes 384 528

Power Consumption kWh/day 5,0% 5.4*

* (Set value temp. -80°C, Ambient temp. 23 °C, no load).

Optional accessories

OPTIONS

VIP ECO SMART Freezers

Model number MDF-DU503VH-PEE MDF-DU703VH-PE

Small inner door kit set of 5 MDF-5ID5-PW "
setof 4 MDF-5ID4-PW

NFC System 2 NFC-reader: MTR-NFC-PW
setof 5 NFC-Cards: MTR-IC-PW

Liquid CO, back-up MDF-UB9-PW

Temperature recorders

- Circular type MTR-G85C-PE ¥

- Chart paper RP-G85-PW

- Ink pen PG-R-PW

- Continuous strip type MTR-85H-PW

- Chart paper RP-85-PW

- Ink pen DF-38FP-PW

- Recorder housing MDF-S3085-PW

Recorder sensor cover MTR-DU700SF-PW

1) Installation of small inner door kit may effect usable storage capacity.
2) The NFC System is only available in EEA member countries, UK, Switzerland and Turkey.
3) Requires sensor cover MTR-DU700SF-PW. handle and other external projections.

31




32

VIP ECO ULT FREEZERS

Cost-saving and environmentally friendly sample storage within an optimal footprint.

VIP ECO Ultra Low Temperature Freezers with natural refrigerants minimise energy consumption, reduce
environmental impact and save money. Innovative technology provide secure storage of valuable research
and clinical samples. The VIP PLUS vacuum insulation ensures an optimal footprint to storage capacity ratio.

Leveraging the power of natural hydrocarbon refrigerants also allows the VIP ECO ULT Freezers to use
smaller compressors, and reduce energy consumption. The natural hydrocarbon refrigerants combined
with VIP insulation technology also help the environment by reducing the carbon footprint with up to

40% fewer emissions.

Inverter Compressors Natural Refrigerants

The intelligent control of the inverter Q Natgrally occ.urring hydrocarbon (HC)
ml_el'l'm compressor optimizes running speed. EC refrigerants improve performance
When the inverter compressor is natural and reduce running costs.

inverter refrigerants

SUEEES®  running as normal it will stay on for
longer than a conventional compressor
but at a minimal speed. This reduces
the power consumption and keeps prcbi
freezer temperatures stable. !

When low electrical running costs and
environmental considerations are of
paramount importance, put your trust in
VIP ECO and PRO ECO ULT freezers.

* New heat exchanger design for greater surface
area contact and overall efficiency.
» Advanced space-saving VIP PLUS Insulation
(compared to our conventional models).
e Graphical LCD display with data monitoring and
data log exported by USB (for MDF-DU502VH-
PE, MDF-DU502VHW-PE, MDF-DU702VH-PE and
MDF-DU702VHW-PE]. “ >
¢ VIP Plus Insulation

e Low heat emmission i'

e Two Vacuum release ports (MDF-DU901VHL-PE: 1

Vacuum release port)
e No icing on frame
e Alarm and Safety functions

Il



Models: MDF-DU502VH-PE | MDF-DU702VH-PE | MDF-DU901VHL-PE

VIP PLUS INSULATION
VIP

PHCbi’s patented VIP PLUS
technology has resulted in a
revolutionary vacuum insulation
cabinet construction with improved
thermal properties for superior
temperature performance.

PLUS

vacuum insulation

REDUCED RUNNING COSTS

The use of highly efficient hydrocarbon refrigerants
results in reduced energy consumption and lower running
costs. With key equipment and instrumentation operating
continuously laboratories are able to significantly reduce
running costs by investing in energy efficient facilities.
PHC designs and builds advanced preservation systems
to deliver maximum cost efficiency while maintaining the
reliability and performance necessary for reliable storage
of valuable research and clinical samples.

EXTREMELY LOW ENVIRONMENTAL IMPACT

Naturally occurring hydrocarbon (HC) refrigerants used
within the VIP ECO ULT Freezers are non ozone depleting,
have short atmospheric lifetimes and have extremely

low global warming potentials (GWP's). This makes the
freezers very environmentally friendly so they are an ideal
solution for complying with objectives for reduced carbon
footprints.

The VIP ECO Series also uses vacuum insulation
panel (VIP) technology reducing wall thickness by
around 50%, achieving 30% more storage capacity, and
reducing the average cost per box stored. Leveraging
the power of natural hydrocarbon refrigerants also
allows the VIP ECO ULT freezers to use smaller
compressors, due to their greater efficiency. The
natural hydrocarbon refrigerants combined with VIP
PLUS insulation technology also help the environment
by reducing the carbon footprint with up to 40% fewer
emissions.

OPTIMUM UNIFORMITY

Uneven interior temperatures can lead to a loss in
sample integrity. PHChbi freezers with uniform, stable
temperatures and quick recovery times provide the
best protection for your samples, ensuring reliable
preservation while guarding against degradation.

Surpasses the customer preference of +/-5°C*

* Based on internal validation data tested
at -80°C setpoint, in an empty chamber
with 23°C ambient temperature.

+5°C

* The data may vary depending on the use,

circumstances and optional accessories.
Validation documents can be provided for
each serial number for an additional fee.

Uniformity

PHCbi

-5°C

MDF-DU502VH up to 55% more efficient

1] Model MDF-DU702VH-PE (728 litres) compared to
MDF-U73V at set value -80°C, 23°C ambient, no load,
230V 50Hz, € 0.12/kWh. Actual energy use and savings will
depend on operating conditions and price of electricity paid

N

Model MDF-DU502VH-PE (526 litres) compared to
MDF-U53V at set value -80°C, 23°C ambient, no load,

230V 50Hz, € 0.12/kWh. Actual energy use and savings will
depend on operating conditions and price of electricity paid.

Consumed Power (kWh/day)

MDF-DU702VH up to 46% more efficient

Up to € 5.000 Up to € 4.400

savings on savings on

energy costs energy costs over
) 10 years?

over 10 years'
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VACUUM RELEASE PORT

A vacuum release port allows smooth door opening
when the door seal is tightened by negative pressure
generated from temperature difference between
chamber and ambient.

MEETING YOUR FREEZER STORAGE NEEDS

An organized freezer will provide you with:

e Time savings - locate, retrieve and replace your
samples easily and quickly.

e Cost savings - organized samples and cell lines can
help to reduce the number of freezers.

e Added sample security and energy savings - samples
are better protected and are less exposed to ambient
temperatures as door opening times can be reduced
when placing and retrieving samples, which also
reduces energy use.

For an overview of the racks designed for the VIP ECO
series see page 42-46.

NIR-224U

HCS-296

FLEXIBLE SHELF LAYOUT

Multiple shelf configurations in the upright models
allow a variety of storage options. Organize your
samples by using your existing inventory racks or
select from the many different rack types we offer.
PHCbi’s racks are made of stainless steel or anodized
aluminum. The aluminum racks are very light, yet
sturdy and corrosion free.

EZlatch

The EZ Latch door handle was
developed based on human
engineering. It is designed for secure
door opening/closing with Minimum
effort as the name suggests and
make access to stored sample easier.

EZlatch

door handle

PHCbi racks* are made of stainless steel or anodized
aluminum. The aluminum racks are very light, yet
sturdy and corrosion free.

Meeting your freezer storage needs

e High quality racks — designed for safe working and
easy access to samples.

e Affordable solutions - making freezer storage cost-
effective as well as space-efficient.

* Large selection of products - additional rack types
and boxes are available on request.

.’”l
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Models: MDF-DU502VH-PE | MDF-DU702VH-PE | MDF-DU901VHL-PE

[

MDF-DU502VH-PE
528L / 384 2" Boxes

EZlatch
daurhandle

peie

MDF-DU702VH-PE
729L /576 2" Boxes

EZlatch
mm;m

S
\ ]

T

MDF-DU901VHL-PE
8451/ 672 2" Boxes

Model Number

Temperature control range °C
External dimensions (WxDxH) mm
Internal dimensions (WxDxH) mm
Volume litres
Capacity 2" boxes

Power Consumption kWh/day

* (Set value temp. -80°C, Ambient temp. 23 °C, no load).

MDF-DU502VH-PE
-40 ~-86
790 x 882 x 1993
630 x 600 x 1400
528
384
6.7*

Optional accessories

Model number MDF-DU502VH-PE MDF-DU702VH-PE MDF-DU901VHL-PE

Liquid CO, back-up
Temperature recorders
- Circular type

- Chart paper

- Ink pen

- Continuous strip type
- Chart paper

- Ink pen

- Recorder housing

Drawers aty

Small inner door kit set of 2
set of 5
set of 4

MDF-5ID5-PW
MDF-5ID4-PW

MDF-DU702VH-PE

1030 x 882 x 1993
870 x 600 x 1400
729
576
7.7*

MDF-UB7-PW

MTR-G85C-PE
RP-G85-PW ©
PG-R-PW
MTR-85H-PW
RP-85-PW ®
DF-38FP-PW
MDF-S3085-PW

MDF-7ID5-PW
MDF-7ID4-PW

MDF-DU901VHL-PE
-50 ~-86
1150 x 870 x 1993
1010 x 600 x 1400
845
672
8,7*

MDF-9ID-PW [max 2)
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VIP ECO / PRO ECO ULT FREEZERS

These ultra low temperature freezers offer advanced cabinet design, reliable refrigeration systems

and easy-to-use controllers making them ideal for the long-term secure storage. Every component is
carefully selected and matched for optimum operation under demanding laboratory conditions, while the
internal layout of the refrigeration system is meticulously designed for maximum heat removal, reducing
stress on the system and therefore providing the highest levels of reliability and durability.

When sample security and peace of mind Add minimising energy consumption and
are of paramount importance, put your reducing environmental impact to sample
trust in VIP PLUS ultra low freezers. security, you get PRO ECO ULT Freezers.

e Personal sized ult chest freezer e Energy efficiency

* User-friendly filterless design e Lower running costs

e Quiet operation * Reduced environmental impact
e Excellent sample security e Excellent sample security

e Uniform sample storage e Natural Refrigerants

 VIP PLUS insulation maximizes storage capacity e Heat Exchanger Design

VIP PLUS INSULATION Natural Refrigerants

PHCbi’s patented VIP PLUS Naturally occurring hydrocarbon (HC) Q
VI P technology has resulted in a refrigerants improve performance and EC
=JMU[S9] revolutionary vacuum insulation reduce running costs. patural
Vel cabinet construction with improved -
thermal properties for superior I pHchi

temperature performance.

MDD

medical device
directive

.

\u,,'l!llu-g '\ ¢ -

Model: MDF-DC102VH-PE - Model: MDF-DU300H-PE

(
d
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Models: MDF-DC102VH-PE | MDF-DC202VH-PE | MDF-DU300H-PE

LT TP
-r‘

MDF-DC102VH-PE
84L / 42 2" Boxes

MDF-DC202VH-PE
180L / 105 2" Boxes

# =

o

L1 | | B
L Ilil'll'llllll'lll | !
4

MDF-DU300H-PE
333L /216 2" Boxes

Model Number MDF-DC102VH-PE MDF-DC202VJ-PE MDF-DU300H-PE

-40 to -86

Temperature control range 558 x 688 x 993

External dimensions (WxDxH) mm 405 x 490 x 426
Internal dimensions (WxDxH) mm 84
Volume litres 42
Capacity 2" boxes 4,6*

Power Consumption kWh/day

* (Set value temp. -80°C, Ambient temp. 23 °C, no load)

MDF-DC102VH-PE & MDF-DC202VH-PE

PHCbi's MDF-DC102VH-PE and MDF-DC202VH-PE

VIP ECO Chest Freezers provide maximum sample
storage capacity within an optimum footprint combined
with industry leading cooling performance and reliability

for an ideal long-term preservation solution.

Optional accessories

Model Number MDF-DC102VH-PE MDF-DC202VH-PE

750 x 870 x 1830
490 x 600 x 1140

1018 x 688 x 993
865 x 490 x 426

180 333
105 216
6.4% 5.7%

MDF-DU300H-PE

The PRO ECO -86°C Ultra-low Freezer, MDF-DU300H-
PE, is part of our range ECO ultra-low freezers

with natural refrigerants. They minimise energy
consumption, reduce environmental impact and save
money. Innovative technology and Class Ila medical
device certification provide secure storage of valuable
research and clinical samples.

MDF-DU300H-PE

Liquid CO, back-up MDF-UB8-PE CVK-UB2-PW
Temperature recorders

- Circular type”) MTR-G85C-PE MTR-G85C-PE
- Chart paper RP-G85-PW RP-G85-PW

- Ink pen PG-R-PW PG-R-PW

- Continuous strip type MTR-85H-PW MTR-85H-PW
- Chart paper RP-85-PW RP-85-PW

- Ink pen DF-38FP-PW DF-38FP-PW

- Recorder housing

Drawers qty

1) Requires sensor cover MTR-C8-PW.

MDF-S3085-PW

MDF-S3085-PW
MDF30RPW [max]2
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HYBRID ULT FREEZERS

When a high-quality ultra low temperature or cryogenic freezer is equipped with a Hybrid water cooling
option, the unit can handle a chilled water circuit to extract the generated heat from the condenser or
use the traditional air-cooled way with a fan motor. With this new setup, the freezer can switch from
water cooled to air cooled in case the water system is not operated. A Hybrid water cooled freezer will
contribute to a significant reduction in power consumption and will also reduce the amount of heat
dissipated into the air. Compared to an air cooled freezer a Hybrid water cooled freezer will also have an
improved temperature stability.

When reduced running costs and HYBRID TECHNOLOGY

environmental objectives are of
paramount importance, put your trust in

PHCbi's Hybrid wat: led
HYBRID ULT freezers. 5 Fybrid water coote

B’/gl technology on ECO VIP ultra low
A 4._J temperature and cryogenic freezers
HYBRID improves the compressor efficiency.
The power consumption of a Hybrid
ULT can be reduced by typically up to 14%
compared to the equivalent air-cooled model.
PHC offers a selection of VIP ECO and cryogenic
freezers with hybrid water cooling technology.

* Lower energy use

e Cost saving

* Re-use of energy

* Reduced heat dissipation

e Improved sample protection
e Faster recovery time
¢ Reduction of airconditioning

y ==y

e E_J b

Model: MDF-DU702VHW-PE Model: MDF-DU502VHW-PE
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Models: MDF-DU502VHW-PE | MDF-DU702VHW-PE | MDF-C2156VANW-PE

LOWER ENERGY USE AND RUNNING COSTS

e Water has a greater heat absorption capacity than air.
Therefore a water cooled condenser is more efficient
than a conventional air cooled condenser. As a result,
the compressor efficiency is improved, and the power
consumption of a Hybrid ULT can be reduced by
typically up to 14% compared to the equivalent air
cooled model.

Compared to an air cooled freezer a Hybrid water
cooled freezer will reduce the heat dissipation into
the air. This results in the reduction of air conditioning
requirements for further cost savings.

Potential to re-use the energy in the Hybrid water
cooling system for other purposes within the facility to
reduce site-wide energy costs.
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IMPROVED FREEZER PERFORMANCE
AND SAMPLE PROTECTION

e The greater cooling capacity of water compared to air

improves the performance of the refrigeration system
leading to reduced pull-down times. This provides

Model: MDF-C2156VANW-PE

faster temperature recovery after door opening and
sample loading, thereby protecting samples by helping
to maintain the correct temperature.

e |f the room air-conditioning fails, the room with Hybrid
water cooled freezers will not warm up so quickly so
samples in the freezers will remain safe for longer.

¢ The installation of a water cooled system to remove
heat from ultra-low temperature and cryogenic
freezers can assist organisations to reduce running
costs and to meet environmental and energy reduction
objectives.

* |f the water system stops for any reason (failure or
maintenance) the Hybrid water cooled freezer will start
to work automatically on the air cooled condenser.
This provides the best protection for your samples.

e The inverter compressors inside the
MDF-DU502VHW-PE and MDF-DU702VHW-PE
are developed for the best performance with the
lowest energy consumption.

<@pidrseses

) - -
-
I Plate Heat Exchanger

PLATE HEAT EXCHANGER

Heat energy from inside the freezer compartment

is transferred by refrigerant gasses to a plate heat
exchanger. Inside the plate heat exchanger, energy

is transferred from the refrigerant to a closed water
circuit. The greater cooling capacity of water compared
to air improves the performance of the refrigeration
system leading to reduced pull-down times. This
provides faster temperature recovery after door opening
and sample loading.
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HYBRID CASCADE COOLING SYSTEM

Low Stage Capillary Tube.
Liquid refrigerant under
pressure is passed through

High Stage Capillary Tube.
Liquid refrigerant under pressure
is passed through the capillary

the capillary tube where it
evaporates in the low stage
evaporator to absorb energy
(heat) from the product stored in
the freezer.

AN At

tube where it evaporates in the
interstage heat exchanger to
absorb energy (heat) from the low
stage refrigerant circuit.

|**~___ Main Condenser and

Freezer Cabinet with
Evaporator.

The evaporator coil is

strategically wrapped around

to provide optimum temperature

uniformity within the freezer /

cabinet.

Motor/Fan Assembly.

PHCbi’s exclusive triple pass forced
air condenser increases overall
system efficiency by providing
maximum surface area for heat

rejection.

0 [~ WATER CONDENSOR

In a plate heat exchanger energy is

heat transfer between high and
low temperature points in the
low stage leading to greater
energy efficiency.

Capillary tube between -
high and low stage

Low stage capillary tube heat
exchanger provides optimum

\=

Low Stage Compressor.
The compressor pumps
refrigerant through the low
stage circuit.

REDUCED HEAT DISSIPATION

Sensors (Not Shown).

transferred from the refrigerant to
a closed water circuit.

& High Stage Compressor.
The compressor pumps refrigerant
through the high stage circuit.

High Stage Oil Heat Exchanger.
PHCDbi exclusive. High stage
refrigerant passes through the
high stage oil sump to cool

the lubricating oil increasing
the reliability of the high stage
compressor.

Temperature sensors throughout the high and low stage circuits transmit
information to the PHCbi controller for operation, monitoring, interpretation
and component protection.

COMPARISON MDF-DU702VH-PE VS MDF-DU702VHW-PE

Conclusion: The hybrid cooling

system of a MDF-DU702VHW-PE

Model Heat Power Power Heat Percentage
dissipation consumption = consumption dissipation (%) ntribut inther tion of Power
(kWh/day) (W/hour) (kcal/hour) E:o bu e§ Z:dUCDQ .O .0 N
MDF-DU702VH-PE Total (air) 391.7 336.8 onhsumptlon an deat ISSIF()jatI((j)ﬂ'
MDF-DU702VHW-PE  Total (air+water) 7.8 325.0 279.4 100% tothe air compared to a standar .a|r
: cooled MDF-DU702VH-PE. Especially
Air 105.4 38% high bi lik
— - 52% at high ambient temperatures like

27.2 °C the reduction in Power
Consumption and Heat Dissipation
into the air is significant.

Reduction of Heat Dissipation into the air (MDF-DU702VH-PE vs MDF-DU702VHW-PE)

Reduction of Power Consumption (MDF-DU702VH-PE vs MDF-DU702VHW-PE)

Data measured with freezers running at Setpoint -80°C, Ambient Temperature 27.2°C, No Load inside the freezers
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Models: MDF-DU502VHW-PE | MDF-DU702VHW-PE | MDF-C2156VANW-PE

HYBRID

MDF-DU502VHW-PE
528L / 384 2" Boxes

P

Model Number

HYBRID

MDF-DU702VHW-PE
729L /576 2" Boxes

P

MDF-DU502VHW-PE

VIP HYBRID ULT Freezers

MDF-DU702VHW-PE

Temperature control range °C ~40 ~-86
External dimensions (WxDxH) mm 790 x 882 x 1993 1030 x 882 x 1993
Internal dimensions (WxDxH) mm 630 x 600 x 1400 870 x 600 x 1400
Volume litres 528 729
Capacity 2" boxes 384 576
Cryogenic Hybrid Freezer

ry2

Model Number MDF-C2156VANW-PE X_IUE o’ii

Temperature control range °c -150
External dimensions (WxDxH) mm 1730 x 765 x 1010
Internal dimensions (WxDxH) mm 760 x 495 x 615
Volume litres 231
Capacity 2" boxes 150

Net weight (approx) kg 318

sl HYBRID

Optional accessories

OPTIONS

MDF-C2156VANW-PE
231L /150 2" Boxes

Hybrid ULT Freezers

Model number
Liguid CO, back-up
Liguid N, back-up

MDF-DU502VHW-PE

Temperature recorders
- Circular type

- Chart paper

- Ink pen

- Continuous strip type
- Chart paper

- Ink pen

- Recorder housing

Small inner door kit set of 5

set of 4

MDF-5ID5-PW
MDF-5ID4-PW

MDF-DU702VHW-PE
MDF-UB7-PW

MTR-G85C-PE
RP-G85-PW ©
PG-R-PW
MTR-85H-PW
RP-85-PW &
DF-38FP-PW
MDF-53085-PW
MDF-7ID5-PW
MDF-7ID4-PW

MDF-C2156VANW-PE

Supplied as standard

MTR-155H-PW
RP-155-PW
DF-38FP-PW
MDF-S30150-PW
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CRYOGENIC VIALS

Cryogenic Vials for cryopreservation and transport can be used to safely store valuable

samples such as cells, serum, and antibodies.

The cryogenic vials have a silicone packing which is attached to the cap of the vials

to ensure high airtightness and prevent drying of samples and liquid leakage.

FEATURES OF CRYOGENIC VIALS

e Excellent airtightness, leak tested in accordance
with IATA (International Air Transport Association)
international standards, for air transportation
packaging.

e (Can be stored for a prolonged period of time at -190 °C.

e Easy loading and unloading of samples prevent
contamination of the outer wall of the tube due to
dripping.

e Various special racks for easy handling are also
available.

AVAILABLE PRODUCTS

e 2 types of caps: outer cap and inner cap

e /4 capacities inner cap: 1.2 ml, 2 ml, 4 ml, 5 ml

e / capacities outer cap: Tml, 2 ml, 4 ml, 5 ml

e 5 cap colours: white, red, yellow, blue, green
(a b-colour mix set is also available)

Various special boxes are also available
e MS-7550L, MS-7550G, MS-7550P, MS-75600

Lock Stand: MS-78000
e |ocked at its bottom, the tube’s cap can be opened
and closed with one hand.

SLIM TUBES

Our original "Slim Tube” is a centrifuge compatible
product.

Using regular tubes you need to transfer samples to
a different tube which is centrifuge compatible, this
increases the risk of contamination whilst transfering
the samples. Since the slim tube is a centrifuge
compatible tube, the risk of contamination due to
transfering tubes is avoided. Centrifugal operation

is possible due to the narrow body diameter. Max
Centrifuge force: 19,500 G




Cryogenic Vials

PRODUCT TYPE PRODUCT SPECIFICATIONS

= Material: polypropylene.

= Sterilization: radiation sterilized.

= Pyrogen & endotoxin Free: endotoxin level less than 0.5 EU/mL (in
accordance with the Japanese Pharmacopoeia endotoxin test method).

= Sealing pressure: 95kPa pressure tested (In accordance with IATA
P1602/650). Leak test conducted by a third-party organization.

= Liquid nitrogen: storage in gas phase possible.

= Autoclave: yes (121°C, 20 min).

= Cytotoxicity: no toxicity (Intraocular lens approval standard. Cell growth

inhibition test. Agar diffusion test).
ﬂ = Mutagenicity: no inducibility (Standard for mutagenicity test using
- "

microorganisms).
= Exothermic substances: compliant (Exothermic substances test).

= OQuter cap type = |nner cap type

R S I S

MS-4601 Cryogenic vial T ml Self-standing Outer diameter @ 12.5 x 43 mm 500 (50 pcs/bag x 10)
MS-4603 Cryogenic vial 2 ml Self-standing Outer diameter @ 12.5 x 46 mm 500 (50 pcs/bag x 10)
MS-4604 Cryogenic vial 4 ml Self-standing Outer diameter @ 12.5x 71 mm 300 (30 pcs/bag x 10
MS-4605 Cryogenic vial 5 ml Self-standing Outer diameter @ 12.5x 87 mm 300 (30 pcs/bag x 10

Cap colour code (W: white, R: red, Y: yellow, B: blue, G: green, X:5 colour set). In ordering, please indicate colours after product code (e.g. MS-4601W, MS-4601R, etc.).

Product code Product name SHET] Quantity
I I I
MS-4501 Cryogenic vial 1.2 ml Self-standing Outer diameter @ 12.5 x 42 mm 500 (50 pcs/bag x 10)
MS-4502 Cryogenic vial 2 ml Round Outer diameter @ 12.5 x 48 mm 500 (50 pcs/bag x 10)
MS-4503 Cryogenic vial 2 ml Self-standing Outer diameter @ 12.5 x 48 mm 500 (50 pcs/bag x 10)
MS-4504 Cryogenic vial 4 ml Round Outer diameter @ 12.5x 70 mm 300 (30pcs/bag x 10)
MS-4505 Cryogenic vial 5 ml Round Outer diameter @ 12.5x 90 mm 300 (30pcs/bag x 10)

Cap colour code (W: white, R: red, Y: yellow, B: blue, G: green, X:5 colour set). In ordering, please indicate colours after product code (e.g. MS-4501W, MS-4501R, etc.).

Product code Product name Shape
O S S

MS-4701 Slim Tube 0.5 ml Self-standing Outer diameter @ 10.5 x 46 mm 500 (50 pcs/bag x 10)
MS-4702 Slim Tube 1.5 ml Self-standing Outer diameter @ 10.5 x 46 mm 500 (50 pcs/bag x 10)

Product code Product name Product description Quantity

MS-7550L.Z Rack for Cryogenic vials with lid Colour: grey 10 (10pcs/box x 1)
MS-7550GZ Rack for Cryogenic vials with lid Colour: green 10 (10pcs/box x 1)
MS-7550PZ Rack for Cryogenic vials with lid Colour: pink 10 (10pcs/box x 1)
MS-75600Z Rack for Cryogenic vials with lid Colour: white 10 (10pcs/box x 1)
MS-991507 Box for Cryogenic vials LH e LH: L (Large size], H [High]  146(W) x 146(L) x 76(H) mm,

e for 4mL & 5mL vials with capacity of 100 vials 20 (20pcs/box x 1)
MS-99160Z Box for Cryogenic vials LL o LL:L (Large size, L (Low) e 146(w) x 146(L) x 51(H) mm

o for TmL & 2mL vials with capacity of 100 vials 20 (20pcs/box x 1)
MS-99170Z Box for Cryogenic vials M © M: Medium ¢ 133(w) x 133(L) x 51(H) mm

e for TmL & 2mL vials with capacity of 81 vials 20 (20pcs/box x 1)
MS-75200Z Coloured caps for Cryogenic vials 8 colour caps for organized storage of inner cap typed vials

® Snap-in cap head for easy identification ® Making it possible to be
identified on the surface due to the different colours ¢ Cannot be

autoclaved 1600 (1600pcs/box x 1)
MS-78000Z Lock Stand for Cryogenic vials Has a locking mechanism which allos one-handed operation to open
and close the cap of vials ® Autoclavable (121°C, 20 minutes) 5 (5 pes/box x 1)
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INVENTORY RACKS

Optimize and simplify access to stored materials with inventory racks suitable for

your application.

Organizing the space in your freezer can help you to make your work more efficient.
Good sample management can result in both cost and time savings. By choosing the
right racks, not only will efficiency be increased, but the risk of sample degradation
due to exposure to ambient temperatures will be significantly reduced. This is a fact

for any type of cell or tissue sample,

DURABLE LONG-TERM STORAGE

Racks are available in stainless steel and
aluminium. Both racks types provide a durable
and reliable long-term storage solution.

EASY SAMPLE ACCESS mi

Intuitive rack and handle design

Boxes and dividers

MAXIMIZE FREEZER BOX STORAGE

Optimum freezer and footprint cost per box

EXCLUSIVELY DESIGNED FOR PHCbi

Made for upright and chest freezers

e Stainless steel or aluminium construction designed
to withstand a lifetime of use.

e Racks are available for use with fibreboard or plastic
boxes.

e Intuitive rack designs make it easy to access and
return racks to the freezer.

e Maximum storage in freezer footprint.

e Sized to fit the PHCbi family of upright and chest
freezers.

e Custom made racks to suit your unique storage
requirements are available upon request.

e Standard 2" and 3" boxes are available, in sturdy moisture

resistant cardboard and in polypropylene boxes

e For the XC series cryosystems we have the smaller 2" minibox

including a 25 cell divider (B2CM + D25M].
e Sturdy cardboard cell dividers come in a wide selection of sizes
to accommodate the storage of a variety of tubes and vials.




Inventory racks

CRYOGENIC INVENTORY RACKS

Models: CBS

STANDARD SQUARE RACKS

Model number Rack type Description Rack/quantity

V-1500AB-ST 2001A-100S Aluminium rack system with cardboard boxes + dividers. 7 racks x 13 boxes high. Max. cap. 9.100 2ml vials.
S-1500AB-ST 20015-C81 Aluminium rack system with cardboard boxes + dividers. 7 racks x 13 boxes high. Max. cap. 9.100 2ml vials.
V-3000AB-ST 3101A-100S Aluminium rack system with cardboard boxes + dividers. 17 racks x 13 boxes high. cap. 22.100 2ml vials.
S-3000AB-ST 3101A-100S Aluminium rack system with cardboard boxes + dividers. 17 racks x 13 boxes high. cap. 22.100 2ml vials.
V-5000AB-ST 3301A-100S Aluminium rack system with cardboard boxes + dividers. 28 racks x 13 boxes high. cap. 36.400 2ml vials.
S-5000AB-ST 3301A-100S Aluminium rack system with cardboard boxes + dividers. 28 racks x 13 boxes high. cap. 36.400 2ml vials.

1

1

V-5000ABEH-ST 3325A-100S Aluminium rack system with cardboard boxes + dividers. 28 racks x 15 boxes high. cap. 42.000 2ml vials.
S-5000ABEH-ST 3325A-100S Aluminium rack system with cardboard boxes + dividers. 28 racks x 15 boxes high. cap. 42.000 2ml vials.

VERTICAL RACKS

Model number Rack type Description Rack/quantity

V-1500AB-ST RC-V1500-1209-VLR Stainless steel rack system with cardboard boxes + dividers. 20 racks x 5 boxes high. cap. 10.000 2ml vials.
S-1500AB-ST RC-51500-1209-VLR Stainless steel rack system with cardboard boxes + dividers. 20 racks x 5 boxes high. cap. 10.000 2ml vials
V-3000AB-ST RC-V3000-1209-VLR Stainless steel rack system with cardboard boxes + dividers. 48 racks x 5 boxes high. cap. 24.000 2ml vials.
S-3000AB-ST RC-S3000-1209-VLR Stainless steel rack system with cardboard boxes + dividers. 48 racks x 5 boxes high. cap. 24.000 2ml vials.
V-5000AB-ST RC-V5000-1209-VLR Stainless steel rack system with cardboard boxes + dividers. 80 racks x 5 boxes high. cap. 40.000 2ml vials.
S-5000AB-ST RC-55000-1209-VLR Stainless steel rack system with cardboard boxes + dividers. 80 racks x 5 boxes high. cap. 40.000 2ml vials
V-5000ABEH-ST RC-V5000EH-1208-VLR Stainless steel rack system with cardboard boxes + dividers. 80 racks x 6 boxes high. cap. 48.000 2ml vials.
S-5000ABEH-ST RC-S5000EH-1208-VLR Stainless steel rack system with cardboard boxes + dividers. 80 racks x 6 boxes high. cap. 48.000 2ml vials

CRYOGENIC MDF FREEZERS

Models: MDF-1156(ATN]-PE | MDF-C2156VAN-PE

ALUMINIUM RACK SOLUTIONS Maximum box dimensions
Vertical rack type Box type Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Aluminium (Columns x Rows) boxes of box
Width Depth Height max width* max width* max height*
side opening 2inch 9 x NIR-209C 3x3 81 142 141 516 133 133 53
side opening 3inch 9 x NIR-306C 3x3 54 142 141 516 133 133 75
opening 2inch 15x NIR-210C 5x3 150 142 141 590 133 133 53
side opening 3inch 15 x NIR-307C 5x3 105 142 141 590 133 133 78
STAINLESS STEEL RACK SOLUTIONS Maximum box dimensions
Vertical rack type Box type Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Stainless steel [Columns x Rows) boxes of box
Width Depth Height max width* ~max width* max height*
side opening 2inch 9 x SCR-102-N 3x3 90 139.7 144 564.13 136 142 54
side opening 3inch 9 x SCR-063-N 3x3 54 139.7 144 494.28 136 142
side opening 2inch 15 x SCR-102-N 5x3 150 139.7 144 564.13 136 142 54
side opening 3inch 15 x SCR-073-N 5x3 105 139.7 144 575.31 136 142 75
* Unit: mm
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TWINGUARD / VIP ECO INVENTORY RACKS

Models: MDF-DU302VX-PE | MDF-DU502VX-PE | MDF-DU702VX-PE | MDF-DU502VH-PE | MDF-DU702VH-PE | MDF-DU503VH-PE
MDF-DU703VH-PE | MDF-DU901VHL-PE

ALUMINIUM RACK SOLUTIONS Maximum box dimensions
Vertical rack type Box type Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Aluminium (Columns x Rows) boxes of box
Width Depth Height max width* max width* max height*
e o Y o
with trays 2inch 12 x HCS-32-5584/143 3x4 240 143 560 280 133 136 52
side opening 2inch 12 x NIR-220U 3x4 240 139 559 279 135 135 52
with trays 3inch 12 x HCS-32-3804/143 3x4 144 143 560 232 133 136 71
side opening 3inch 12 x NIR-312U 3x4 144 139 559 279 135 135 88
___________ _____ MDF-DUS502VX-PE/MDF-DU502VH-PE/ MDF-DU502VHW-PE/MDF-DUSO3VHPE |
with trays 2inch 4x HCS-296 2x2 384 280 560 685 133 136 52
with trays 2inch 16 x HCS-6564 4x4 384 140 560 339 130 133 52
side opening 2inch 16 x NIR-224U 4xb 384 139 559 334 135 135 52
with trays 3inch 16 x HCS-4804 4x4 256 140 560 320 130 133 75
side opening 3inch 16 x NIR-316U 4x4 256 139 560 334 135 135 75
MDF-DU702VX-PE / MDF-DU702VH-PE / MDF-DU702VHW-PE / MDF-DU703VH-PE
with trays 2inch 6x HCS-296 3x2 576 280 560 685 133 136 52
with trays 2inch 24 x HCS-6564 bx4 576 140 560 339 130 133 52
side opening 2inch 24 x NIR-224U bxt 576 139 559 334 135 135 52
with trays 3inch 24 x HCS-4804 bxb 384 140 560 320 130 133 75
side opening 3inch 24 x NIR-316U 6x4 384 139 559 324 135 135 75
with trays 2inch 14 x HCS-5584 + 14 x HCS-6564 7x2 + 7x2 616 140 560 290/339 130 133 52
side opening 2inch 14 x NIR-220U + 14 x NIR-224U 7x2 + 7x2 616 139 559 279/334 130 133 52
with trays 3inch 14 x HCS-4804 + 14 x HCS-3804 7x2 +7x2 392 140 560 340/279 130 133 75
side opening 3inch 14 x NIR-316U + 14 x NIR-312U 7x2 + 7x2 392 139 559 324/279 135 135 75
STAINLESS STEEL RACK SOLUTIONS Maximum box dimensions
Vertical rack type Box type Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Stainless steel (Columns x Rows) boxes of box
Width Depth Height max width* max width* max height*
with trays 2inch 12 x SDR-524-N 3x4 240 139.45 565.4 288.79 134 138 54
side opening 2inch 12 x SUR-524-N 3x4 240 139.7 569.72 279.65 137 138 54
with trays 3inch 12 x SDR-334-N 3x4 144 139.45 565.4 250.69 134 138 78
side opening 3inch 12 x SUR-334-N 3x4 144 139.7 569.72 244.85 137 138 78
with trays 2inch 16 x SDR-624-N 4xb 384 139.45 565.4 325.12 134 137 52
16 x SDR-624-P 4x4 384 139.45 565.4 339.59 134 137 54,5
side opening 2inch 16 x SUR-624-N 4xb 384 139.7 569.72 320.29 136 137 52
16 x SUR-624-P 4x4 384 139.7 569.72 332.74 136 137 54,5
with trays 3inch 16 x SDR-434-N 4x4 256 139.45 565.4 320.54 134 137 78
side opening 3inch 16 x SUR-434-N 4xb 256 139.7 569.72 320.29 136 137 78
MDF-DU702VX-PE / MDF-DU702VH-PE / MDF-DU702VHW-PE / MDF-DU703VH-PE
with trays 2inch 24 x SDR-624-N bxb 576 139.45 565.4 325.12 134 137 52
24 x SDR-624-P bx4 576 139.45 565.4 339.59 134 137 54,5
side opening 2inch 24 x SUR-624-N bx4 576 139.7 569.72 320.29 136 137 52
24 x SUR-624-P bx4 576 139.7 569.72 332.74 136 137 54,5
with trays 3inch 24 x SDR-434-N bx4 384 139.45 565.4 320.54 134 137 78
side opening 3inch 24 x SUR-434-N bxb 384 139.7 569.72 320.29 136 137 78
with trays 2inch 28 x SDR-624-N Txb 672 139.45 565.4 325.12 134 137 52
side opening 2inch 28 x SUR-624-N 7xb 384 139.7 569.72 320.29 136 137 52
with trays 3inch 14 x SDR-334-N 7x2 392 139.45 565.4 250.69 136 137 78
14 x SDR-434-N 7x2 392 139.45 565.4 320.29 136 137 78
side opening 3inch 14 x SUR-334-N 7x2 392 139.7 569.72 244.85 136 137 78
14 x SUR-434-N 7x2 392 139.7 569.72 320.29 136 137 78
* Unit: mm
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Inventory racks

TWINGUARD CHEST FREEZER INVENTORY RACKS

Models: MDF-DC500VX-PE | MDF-DC700VX-PE

ALUMINIUM RACK SOLUTIONS Maximum box dimensions
Vertical rack type Box type Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Aluminium (Columns x Rows) boxes of box
Width Depth Height max width* max width* max height*
side opening 2inch 32x NIR-213C 8x4 416 139 137 745 133 133 52
side opening 3inch 32x NIR-309C 8x4 288 139 137 745 133 133 75
side opening 2inch 40x  NIR-213C 10x4 520 139 137 745 133 133 53
side opening 3inch 40x  NIR-309C 10x4 360 139 137 745 133 133 75
STAINLESS STEEL RACK SOLUTIONS Maximum box dimensions
Vertical rack type Box type Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Stainless steel (Columns x Rows) boxes of box
Width Depth Height max width* max width* max height*
side opening 2inch 32 x SCR-132-N 8x4 416 139.7 144 725.93 136 142 54
side opening 3inch 32 x SCR-093-N 8x4 288 139.7 144 738.63 136 142 75
side opening 2inch 40 x SCR-132-N 10x4 520 139.7 144 725.93 136 142 54
side opening 3inch 40 x SCR-093-N 10x4 360 139.7 144 738.63 136 142 75
*Unit: mm

FROSTLESS FREEZERS INVENTORY RACKS

Models: MDF-DU500ZH-PE | MDF-DU700ZH-PE

ALUMINIUM RACK SOLUTIONS Maximum box dimensions
Vertical rack type Boxtype  Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Aluminium (Columns x Rows)  boxes of box
Width Depth Height max width* = max width* = max height*
with trays 2inch 8x HCS-5584SB + 8x HCS-65645B 4x2 + 4x2 352 139 560 290/339 133 133 53
side opening 2inch 8x NIR-220U + 8x NIR-224U 4x2 + bx2 352 140 560 290/339 133 133 53
with trays 3inch 8x HCS-3964SB + 8x HCS-48545B 4x2 + 4x2 224 139 560 290/339 133 133 90/80
side opening 3inch 8x NIR-312U X 8x NIR-316U 4x2 + 4x2 224 140 560 290/339 133 133 90/80
with trays 2inch 4x HCS-519 2x2 352 280 560 640 133 133 53
with trays 2inch 12x HCS-55845B + 12x HCS-65645B 6x2 + 6x2 528 139 560 290/339 133 133 53
side opening 2inch 12x NIR-220U + 12x NIR-224U 6x2 + 6x2 528 140 560 290/339 133 133 53
with trays 3inch 12x HCS-3964SB + 12x HCS-4854SB 6x2 + 6x2 336 139 560 290/339 133 133 90/80
side opening 3inch 12x NIR-312U X 12x NIR-316U 6x2 + 6x2 336 140 560 290/339 133 133 90/80
with trays 2inch bx HCS-519 3x2 528 280 560 640 133 133 53
STAINLESS STEEL RACK SOLUTIONS Maximum box dimencions
Vertical rack type Boxtype  Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Aluminium (Columns x Rows)  boxes of box
Width Depth Height max width* ~max width*  max height*

MDF-DU500ZH-PE

with trays 2inch 8x SDR-624-P +8x SDR-524-P 4x2 + 4x2 352 139 565 325/289 134 137 52/54
side opening 2inch 8x SUR-624-P + 8x SUR-524-P 4x2 + 4x2 352 140 570 320/280 136 137 52/54
with trays 3inch 8x SDR-434-N + 8x SDR-334-N 4x2 + 4x2 224 139 565 321/251 134 137 78
side opening 3inch 8x SUR-434-N + 8x SUR-334-N 4x2 + 4x2 224 140 570 320/245 136 137 78
with trays 2inch 12x SDR-624-P + 12x SDR-524-P 6x2 + 6x2 528 139 565 325/289 134 137 52/54
side opening 2inch 12x SUR-624-P + 12x SUR-524-P 6x2 + 6x2 528 140 570 320/280 136 137 52/54
with trays 3inch 12x SDR-434-N + 12x SDR-334-N 6x2 + 6x2 336 139 565 321/251 134 137 78
side opening 3inch 12x SUR-434-N + 12x SUR-334-N 6x2 + 6x2 336 140 570 320/245 136 137 78
* Unit: mm
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PRO ECO / VIP ECO INVENTORY RACKS

Models: MDF-DU300H-PE | MDF-DC102VH-PE | MDF-DC202VH-PE

ALUMINIUM RACK SOLUTIONS Maximum box dimensions
Vertical rack type Box type Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Aluminium (Columns x Rows) boxes of box
Width Depth Height max width* max width* max height*
with trays 2inch 6 x HCS-32-4584/143 3x2 + 3x2 216 143 560 232/280 133 136 52
+ 6 x HCS-32-5584/143
side opening 2inch 6 x NIR-216U 3x2 + 3x2 216 139 559 232/279 135 135 52
+ 6 x NIR-220U
with trays 3inch 12 x HCS-32-3804/143 3x4 144 143 560 232 133 136 71
side opening 3inch 12 x NIR-312U 3x4 144 139 559 279 135 135
. MDFDCIOZVHPE_________________ |
side opening 2inch 6x NIR-207C 3x2 42 142 141 403 133 133 53
ladder type 2inch 21 x VC-660/3ST 6x3+3 63 58 133 424 133 133 53
side opening 3inch 6 x NIR-305C 3x2 30 142 141 403 133 133 75
side opening + 2inch 6x NIR-207C + 5x VC-660/3ST ~ 3x2 +5 57 142/58 141/133  403/424 133 133 53
ladder type
. MDFDCOZVHPE__________________ |
side opening 2inch 18 x NIR-207C 6x3 126 142 141 403 133 133 53
ladder type 2inch 47 x VC-660/3ST 13x3+8 141 58 133 424 133 133 53
side opening 3inch 18 x NIR-305C 6x3 90 142 141 403 133 133 75
STAINLESS STEEL RACK SOLUTIONS Maximum box dimensions
Vertical rack type Box type Rack/quantity Freezer layout Total Rack dimensions* Footprint  Lid of box  Box height
Stainless steel (Columns x Rows) boxes of box
Width Depth Height max width* max width* max height*
. _MDFDUOOMPE___ |
with trays 2inch 6 x SDR-424-N 3x2 +3x2 216 139.45 565.4 288.79 / 134 137 54
+6x SDR-524-N 325.12
side opening 2inch 6 x SUR-424-N 3x2 + 3x2 216 139.7 569.72 233.68/ 134 137 54
+6x SUR-524-N 279.65
with trays 3inch 12 x SDR-334-N 3x4 144 139.45 565.4 250.69 134 137 78
side opening 3inch 12 x SUR-334-N 3x4 144 139.7 569.72 244.85 136 137 78
MDF-DC102VH-PE
side opening 2inch 6x SCR-072-N 3x2 42 1397 144 397 136 142 54
side opening 3inch 6 x SCR-053-N 3x2 30 139,70 144 414,78 136 142 75
MDF-DC202VH-PE
side opening 2inch 18 x SCR-072-N 6x3 126 139,7 144 397 136 142 54
side opening 3inch 18 x SCR-053-N 6x3 90 139,70 144 414,78 136 142 75
* Unit: mm
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VALIDATION & QUALIFICATION
SOLUTIONS

PHC Europe BV is a vertical component manufacturer that can provide turn-key
solutions for validation and qualification in accordance with all current GMPs,

GLPs, GCPs, 21 CFR Part 11, PAT, ISO and specific customer requirements and
applications. Because many of our key component parts are designed and built

by PHC Europe BV, we offer the most precise and in-depth validation resources
specific to PHCbi laboratory products. Whatever your validation needs are, PHCbi
provides comprehensive expertise in laboratory equipment to meet your exact
compliance needs. PHCbi validation systems employ advanced technology coupled
with the latest trends to insure compliance with accurate and time efficient
completion.

Validation & Qualification Solutions for laboratory equipment
Turn key solutions available for:

e Ultra-Low Freezers e Bloodbank refrigerators e Ovens
e Cryogenic Freezers e Pharmaceutical refrigerators e Autoclaves
e Biomedical Freezers * Incubators e Environmental test chambers
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Installation and Operational Qualification

Qualification 10Q

PHC Europe BV offer onsite validation of PHCBI
supplied equipment via Installation and Operational
Qualification Protocol 10Q.

Installation Qualification (1Q)

Verifies and documents the equipment installation is
compliant with the manufacturer’s requirements and
specifications.

Operational Qualification (0Q)

Verifies and documents the full functional operation of
the installed equipment (as specified by PHCBi or other
OEM supplied equipment]. Temperature performance
will be mapped over a continuous 24hr period; also,

a short open-door test included toward the end of

this period. Data produced will be compared with
manufacturers published equipment specification.
Product specific parameters such as C0,/0,, %RH

etc. are included within the relevant equipment 10Q
protocol.

Additional options:

Additional temperature sensor positions, Extended
logging period 48/72hrs, Simulated customer loaded
mapping, Powerfail/ Recovery performance tests.

Process Qualification (PQ) is usually conducted and
performed by customer/end-user as the equipment will
be in an environment where specific user conditions
and actual product is loaded, stored and accessed e.g.
the customers actual production or product processing
area. The PQ will probably refer to customer specific
Standard Operating Procedures documents (SOPs).

PHCbi validation services by model

Temp. CO, 0, %RH Lighting Pressure

(Lux/Par)
Validation by Model
MDF-150°C Freezers
MDF-86°C Freezers
MDF-30°C Freezers

MBR Blood Bank
Refrigerators

MPR Pharmaceutical
Refrigerators

MIR Incubator Series
MCO CO,& 0,/CO, Incubators
MLS Top Loading Autoclaves

MLR Environmental Test
Chamber

SN S SNS8SS S S SKSAS S

CBS Standard LN, Freezers

Example: product identification and specific storage
requirements; loading patterns etc. therefore making
the PQ a unique and customer specific document. PHC
Europe however will provide assistance to customers
where required in either the preparation or assisted
execution of the Process Qualification.

PHC Europe BV are also able to offer a “Temperature
Mapping Service” for customers wishing to verify actual
equipment performance as installed, this service is also
available for all NON PHCBI equipment.

Validation solutions thermal validation

User Requirement

PQ Ensures
User requirements
are met

Manufacturer specs
DQ(select equipment)

0Q Verifies
Manufacturer

Commissioning

1Q Verifies
Proper Setup

B
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PHC Europe

A Member of PHC Group

Eikdonk 1 | 4825 AZ Breda | Netherlands
T:+31(0) 76 543 3833

www.phchd.com/eu/biomedical




