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Sterilization with E-Beam uses ionizing radiation, which is characterized by a low penetration
depth and a high dose rate. An accelerator generates a high- energy focused electron beam.
Products passing under the beam absorb its energy. One consequence of this is that the DNA
molecules of microorganisms in the products are damaged, which prevents them from repro-
ducing. This is the principle behind radiation processing for sterilization.

TECHNOLOGICAL PARAMETERS

Dose rate

Penetration depth

Irradiation time
Energy source
Irradiation unit
Plastic compatibility

Procedure description

High

Limited - electrons have a limited penetration depth,
depending on the energy (e.g., product cartons up to

40 cm).

A few seconds

Electric current

Single cartons, cartons in bundles

Very high

A hot cathode emits electrons, which are accelerated to
a very high velocity in a vacuum by a strong electric field.
After exiting the accelerator, the electron beam is shaped

and oriented towards the products using electromag-
nets.

ADVANTAGES OF STERILIZATION WITH E-BEAM

— Short treatment time:

— Easy release:

Sterilization takes place within seconds. After dosimetric release, the products
Under optimal conditions, a complete are ready for delivery and can be used
truckload can be treated with E-Beam immediately — without further tests or

within a few hours.

— Gentle on materials:

storage and waiting times.

— Environmentally friendly:

Plastics benefit from the shorter expo- The sterilized products are free of harm-
sure time in the form of reduced de- ful residues. Neither humans nor the
generation and fewer long-term aging environment is endangered.

effects.
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APPLICATION OF E-BEAM

E-Beam treatment is best suited for the sterilization and bioburden reduction of uniformly
packaged products with low density, such as medical devices in small packaging units. The fol-
lowing list shows a selection of products that we at BGS regularly sterilize with E-Beam in our
facilities.

o . . .
@ In -vitro diagnostics

&
Biotechnology

Sample containers
(e.g., for stool, urine)

Pipettes and pipette tips

Filters
Culture bottles and plates

Empty Petri dishes

Test tubes (e.g., blood collection tubes,

—o
culture tubes, centrifuge tubes) - Medical devices
Test kits Catheters (e.g., bladder catheters)
Trays Wound care dressings, plasters, swabs,
bandages, compresses
Lancets & P
; Cannulas, syringes, venous access sets
Pharmaceutical primary packaging Luer-Lock IV connections
Blisters . . .
Dialysis accessories
Foils
Implants
Bags g P

. Vascular stents
Pump and spray bottle accessories

Dental implants

Accessories for implants

E-BEAM VS. GAMMA STERILIZATION: WHICH PROCEDURE WHEN?

E-Beam and gamma radiation differ fundamentally in terms of their penetration ability, process
speed, and material compatibility. These differences determine which products can best be
sterilized with which method. Each case must be assessed individually.

E-Beam sterilization Gamma sterilization

Ideal for thin-walled, flat, or small Very suitable for heavy, thick-walled,

plastic products. Perfect for packag-
ing materials, in-vitro diagnostics,
and selected medical products. There
are limits to E-Beam depending on
the structure, density, and selected
transport packaging of the product,
so that only cardboard boxes can be
irradiated. The high process speed,
coupled with dosimetric release,
makes E-Beam a particularly efficient
sterilization method.
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and voluminous products as well as
for products with complex geome-
tries. The high penetration ability
enables the irradiation of implants,
articles with metal components, and
large containers (irradiation of entire
pallets). The irradiation time is slight-
ly longer than with E-Beam. Following
the treatment, the release is also
parametric here, so that no additional
waiting time occurs.
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