How do you transport MRI components without
magnetic interference?

The transport of MRI components requires exceptional care due to sensitivity to magnetic interference. MRI
equipment contains powerful magnets and sensitive electronic components that can be damaged when
exposed to external magnetic fields during transport. To safely transport this expensive medical equipment,
special packaging materials and transport protocols that provide magnetic shielding are needed. This article
answers the key questions about safely transporting MRI components without magnetic interference.

What aretherisks of magnetic interferenceto MRI components?

Magnetic interference poses a direct threat to the integrity and functionality of MRI components. The
sensitive components can be permanently damaged when exposed to external magnetic fields during
transport or storage.

Themain risks are:

Data distortion and calibration problems in the electronic components
Demagnetization of precision parts, disrupting their operation
Unwanted magnetization of normally non-magnetic components
Physical damage due to attraction of metal objects near magnets

Loss of superconducting propertiesin certain components

Superconducting magnets are particularly vulnerable. These magnets operate at extremely low temperatures
and can lose their superconducting properties when exposed to external magnetic fields or temperature
fluctuations. This can lead to a costly phenomenon known as “quenching,” where the helium cooling the
magnet suddenly evaporates.

The sensitive detection coils and electronic components that process signals can also be damaged by
magnetic interference or give inaccurate results. This can lead to expensive repairs or even complete
replacement of components.

Which packaging materials protect MRl components against
magnetic fields?

For effective protection of MRI components against magnetic fields, specialized materials are needed that
can block or redirect these fields. The right choice of packaging material is essential for safe transport.

The most effective materials are;

e Mu-metal — A nickel-iron aloy with very high magnetic permeability that effectively shields external
magnetic fields

Ferromagnetic shields — Materials such as soft iron that attract and redirect magnetic field lines
Multilayer shields— Combinations of different metals that together provide better shielding than a
single layer

Composite materials— Specially developed lightweight materials with magnetic shielding properties
Non-magnetic outer packaging — Aluminum or special plastic housings that have no magnetic
properties



For the interior of the packaging, foam materials are often used that not only protect against impacts but are
also non-magnetic. These materials ensure that the components remain firmly in place without causing
magnetic interference.

Y ou can aso consider special antistatic materials that prevent static electricity from building up, which can
indirectly affect magnetic components. These materials are often applied in the form of bags, films, or
interiors that envel op the sensitive electronic components.

How does magnetic shielding wor k when transporting sensitive
equipment?

Magnetic shielding works according to the principle of magnetic permeability — the ability of a material to
conduct magnetic field lines. Materials with high permeability provide a path of low resistance for magnetic
field lines, causing them to be diverted around the protected area.

The process works as follows:

1. Diversion of field lines— Shielding materials attract magnetic field lines and redirect them around the
protected area

2. Absor ption — Some of the magnetic energy is absorbed by the shielding material

3. Preventing saturation — Well-designed shields prevent saturation, where the material no longer
shields effectively

4. Multilayer protection — Different layers of material capture different frequencies and strengths of
magnetic fields

An important concept in magnetic shielding is the Faraday cage, an enclosure of conductive material that
blocks external electrical fields. While a Faraday cage primarily blocks electrical fields, customized versions
can also help limit magnetic interference, especially when combined with high-permeability materials.

For effective shielding, it is crucial that the packaging is completely closed, without holes or openings
through which magnetic field lines can penetrate. Even small openings can significantly reduce the
effectiveness of the shielding.

What certificationsarerequired for transporting MRI components?

The transport of MRI components falls under various regulations and requires specific certifications to ensure
safety and compliance. These certifications are not only legally required but also provide assurance that the
equipment will arrive safely.

The main certifications and standards are:

I SO 13485 — Quality management systems for medical devices, including transport and storage
UN3091/UN3481 — Certifications for transporting lithium-ion batteries found in some MRI
components

ADR/IATA —Regulations for transporting dangerous goods by land and air

| P classifications — Protection degrees against ingress of dust and moisture

ASTM D4169 — Standard test methods for shipping containers

e |EC 60601-1 — Safety standards for medical electrical equipment

In addition to these general certifications, there may also be specific requirements for superconducting
magnets, such as specia permits for transporting cryogenic liquids like liquid helium.



It isimportant to work with transport partners who have experience with transporting medical equipment and
are familiar with the specific challenges of MRI components. They can ensure proper documentation and
compliance with all relevant regulations.

What arethe optimal transport conditionsfor MRI magnets?

For safely transporting MRI magnets, specific environmental conditions and precautions are needed to
maintain integrity and functionality. These sensitive components require precise control of various factors.

The optimal transport conditions include:

e Temperature control — Constant temperature within specific limits, especially critical for
superconducting magnets

Moistureregulation — Low humidity level to prevent condensation and corrosion

Vibration damping — Special shock-absorbing materials to minimize vibrations during transport
Orientation monitoring — Some components must be transported in a specific position
Acceleration limitation — Avoiding sudden accelerations or decelerations that can cause internal
damage

e Magnetic field monitoring — Continuous monitoring of external magnetic fields during transport

For superconducting magnets, temperature control is particularly critical. These magnets operate at
temperatures close to absolute zero and are cooled with liquid helium. During transport, this cooling must be
maintained or the magnet must be “warmed up” in a controlled manner following strict procedures.

It is also important to create atransport plan that takes into account the route, means of transport, and
potential risks. This plan should include emergency procedures in case problems occur during transport.

Conclusion

Safely transporting MRI components without magnetic interference requires a combination of specialized
packaging materials, careful environmental control, and strict adherence to transport protocols. By taking into
account the unique challenges of this sensitive medical equipment, you can prevent costly damage and ensure
that the components arrive in perfect condition.

At Faes, we understand the complex challenges of transporting sensitive equipment. With our expertisein
industrial custom packaging, we develop solutions that meet the highest requirements for protection against
magnetic interference and other external factors. Our packaging is designed with consideration of all relevant
standards and certifications, ensuring your MRI components safely reach their destination.

Frequently Asked Questions

How do you prepare MRI componentsfor transport to minimize magnetic
interference?

Preparation begins with inventorying all components and their sensitivity to magnetic fields. Remove all
loose ferromagnetic materials and use antistatic bags for electronic components. Ensure detailed
documentation of the original configuration and calibration settings. Then place sensitive partsin specially
shielded inner packaging before placing them in the main packaging, and use field strength meters to verify
that the shielding is effective.


https://faes.gaatbijnaonline.nl/en/sectors/defense/

What should | doif magnetic interference occursduring transport of MRl components?

If magnetic interference is suspected during transport, immediately isolate the components from possible
sources of magnetic fields. Document the incident with details about time, location, and possible causes.
Contact the manufacturer or a specialized technician directly before continuing with transport. Have the
components tested and recalibrated before they are installed, as even non-visible damage can affect image
quality and safety.

How often should magnetic shielding materials bereplaced or checked?

Magnetic shielding materials such as mu-metal should be visually inspected before each transport for dents,
cracks, or deformation that could affect the shielding properties. A full effectiveness test is recommended
after every 3-5 transport movements or at least annually. After exposure to strong magnetic fields, physical
impact, or extreme temperatures, immediate replacement is often necessary, as the shielding properties may
have been permanently affected.

What insuranceis needed for transporting valuable MRl components?

For MRI components, specialized transport insurance is needed that specifically covers sensitive medical
equipment. Ensure the policy explicitly includes 'al-risk' coverage with specific mention of magnetic
damage, which is often excluded in standard policies. The insurance should cover the full replacement value,
including costs for recalibration and reinstallation. Work with an insurance advisor who has experience with
medical equipment to identify any gapsin coverage.



