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Overview

XMEDA412 is an energy-curable resin used to manufacture a variety of 3D printed biocompatible medical devices. Due to
the physical properties and biocompatibility of the finished material, 3D printed parts can be used in a variety
applications when processed in accordance with validated workflows. If sterile parts are required, please follow the
guidance in this IFU to obtain both a safe and effective final device.

XMEDA412 parts have been cleared through clinical studies for the use of Nasopharyngeal Swabs. Parts are processed in
the recommended methods below. Sterile nasopharyngeal swabs manufactured with Nexa3D xMED412 are in
compliance with ISO 10993 testing and FDA Class | Exempt classification.

Warnings and Precautions

Parts must be printed and post processed in accordance with approved workflows prior to use. Exact workflows with
detail information can be found by contacting us at www.nexa3d.com.

Keep finished parts stored in a cool, dry place (15-30°C) and away from sunlight. Finished parts are not meant to be
used for prolonged periods in outdoor environments.

The Nexa3D xMED412 material contains (meth)acrylate monomers and oligomers which, although rare, may cause
an allergic reaction in individuals sensitive to acrylic containing products.

It is important to review and understand all safety documentation (SDS) and labels.

Directions for Use

1.

Nest the parts you would like to print in a CAM software. For swab parts, nest them in a vertical orientation and
packed to maximize the build area without compromising print quality.

Prior to use, agitate the bottle of resin and allow the resin to adjust to an ambient temperaturebetween
20-25°C/ 68-77°F.
Only print Nexa3D xMED412 on NXE400 with settings validated by Nexa3D. Validated printer settings are

available at www.nexa3d.com. Alternative printers must be validated by Nexa3d to determine print settings
needed to generate a safe and effective device.

Directions for Post-Processing

1.
2.

3.

When the print is complete, gently remove parts from the printer build platform with a scraper or blade.

Wash the parts for the pre-determined duration and number of wash cycles Henkel has validated for the workflow
you will be using. Contact us at www.nexa3d.com for validated post-processingprocedures.

Dry the parts with compressed air and inspect parts for any residual resin, which will have a glossy appearance. If
any residual resin is observed, repeat step 2.

Allow the parts to rest at room temperature for 30-90 minutes before progressing.

Place parts in a single layer in a post-cure unit Henkel has validated and use the post-cure unit specific settings.
Contact us at www.nexa3d.com for validated post-cure unit settings.

Alternative post-cure units must by validated by Henkel to determine post-cure settings to generate a safe and
effective device.
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Directions for Sterilization
Autoclave Steam Sterilization: 134°C (273°F)

1.

Samples should be packaged and distributed in the appropriate sterilization bags.

2. Bags should be laid flat and not stacked on top of one another to ensure adequate steamsaturation.
3. Ramp temperature up to 134°C (273°F) and pressurize to 2.1 bar (30.5psi).

4.
5

. Depressurize chamber to -1.0 bar (-14.5 psi) and hold for a minimum of 13 minutes. Temperatures may vary during

Hold for 4 minutes.

the depressurization. If the temperature stays above 60°C in the depressurization phase, the finished parts will be
in compliance.

Check that the bag sterilization confirmation marks are fulfilled. Inspect parts for clarity. If parts are cloudy or
opaque, parts were not dried completely and should not be used.

Autoclave Steam Sterilization: 121°C (250°F) Short

1.

Samples should be packaged and distributed in the appropriate sterilizationbags.

2. Bags should be laid flat and not stacked on top of one another to ensure adequate steamsaturation.
3. Ramp temperature up to 121°C (250°F) and pressurize to 1.1 bar (16.0psi).

4.
5

. Depressurize chamber from -0.7 (10.1 psi) to -1.0 bar (-14.5 psi) and hold for 5 minutes. Temperatures may vary

Hold for 20 minutes.

during the depressurization. If the temperature stays above 60°C in the depressurization phase, the finished parts
will be in compliance.

6. Check that the bag sterilization confirmation marks are fulfilled.

7.

Inspect parts for clarity. If parts are cloudy or opaque, parts were not dried completely and should not be used.

Autoclave Steam Sterilization: Extended 121°C (250°F) Custom

1.

N o

Samples should be packaged and distributed in the appropriate sterilization bags.

2. Bags should be laid flat and not stacked on top of one another to ensure adequate steamsaturation.
3. Ramp temperature up to 121°C (250°F) and pressurize to 1.1 bar (16.0psi).

4.
5

. Depressurize chamber from -0.7 (10.1 psi) to -1.0 bar (-14.5 psi) and hold for 60 minutes. Hold temperature at

Hold for 30 minutes.

97°C (207°F) during drying phase.
Check that the bag sterilization confirmation marks are fulfilled.

Inspect parts for clarity. If parts are cloudy or opaque, parts were not dried completely and should not be used.
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Physical Properties of Sterilized Parts

ASTM D638 Type V dog bones and NP swabs were printed with Nexa3D xMED412 and sterilized with autoclave steam, EtO,
and gas plasma sterilization processes. Each sterilization method had a sample set of n=6. Test samples were compared to
a control sample set of n=3.

Autoclave Steam Sterilization: 121°C (250°F) Short

The tensile results of 121°C sterilized dog bones parts showed that the Young’s Modulus, Maximum Tensile Strength, and

% Strain at break all displayed values within the standard deviation of the non-sterilized control samples. This result
indicates little to no physical property effects when subjected to the described sterilization procedure/conditions.

% Strain at Break Max Stress (MPa) Young's Modulus (MPa)

90 35 860
80 30 840
70 25 820
60
50 20 800
40 15 780
30 10 760
20
10 5 740

0 0 720

Steam: Short Control EtO Control Steam: Short Control

Autoclave Steam Sterilization: Extended 121°C (250°F) Custom

The tensile results of EXTENDED Cycle 121°C Custom sterilized dog bones parts showed that the % Strain at break all
displayed values within the standard deviation of the non-sterilized control samples. The Young’s Modulus and Maximum
Tensile Strength show values that are higher than the control samples. Because the % Strain at break is within the range
of the control samples, these higher values are not deemed to be a symptom of material degradation or any negative
performance change.

% Strain at Break Max Stress (MPa) Young's Modulus (MPa)
90 35 1600
80 30 1400
/0 25 1200
60 1000
50 20
800
40 15
600
30 10
20 400
10 5 200
0 0 0
Steam: Control Steam: Control Steam: Control
Extended Extended Extended
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Ethylene Oxide (EtO) Sterilization

The tensile results of the Ethylene Oxide sterilized dog bone parts showed that the Young’s Modulus, Maximum Tensile
Strength, and % Strain at break all displayed values within the standard deviation of the 121°C Solid/Unwrapped and the
non-sterilized control samples. This result indicates little to no physical property effects when subjected to the described
sterilization procedure/conditions. These properties are an effective property set for nasopharyngeal swabs.

% Strain at Break Max Stress (MPa) Young's Modulus (MPa)
90 35 1200
80
30 1000
70 =
60 800
50 20
600
40 15
30 5 400
20
5 200
10
0 0 0
EtO Control EtO Control EtO Control

Biocompatibility of Sterilized Parts

ISO 10993-5 Cytotoxicity

Parts were prepared and sterilized in accordance with this document and submitted to Pacific BioLabs for evaluation in
accordance with ISO 10993-5, Biological evaluation of medical devices - Part 5: Tests for in vitro cytotoxicity. Each
sterilization method had a sample set of n=4. Test samples were compared to a control sample set of n=4.

Passing scores according to 1SO010993-5 were observed from the control, steam autoclave (121°C Solid/Unwrapped
program), and ethylene oxide sterilization methods.

Sterilization 24-Hour 48-Hour
Method Exposure  Exposure
EtO 0 0
Steam: Short 0 0
Control 0 0
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Disclaimer

The information provided in this Instructions For Use (IFU) including the recommendations for use and application of the
product are based on our knowledge and experience of the product as at the date of this IFU. The product can have a
variety of different applications as well as differing application and working conditions in your environment that are beyond
our control. Nexa3D is, therefore, not liable for the suitability of our product for the production processes and conditions in
respect of which you use them, as well as the intended applications and results. We strongly recommend that you carry out
your own prior trials to confirm such suitability of our product.

The following Disclaimers may apply depending on country of delivery:

Any liability in respect of the information in the Instructions For Use or any other written or oral recommendation(s)
regarding the concerned product is excluded, except if otherwise explicitly agreed and except in relation to death or
personal injury caused by our negligence and any liability under any applicable mandatory product liability law. In case
Nexa3D would be nevertheless held liable, on whatever legal ground, Nexa3D'’s liability will in no event exceed the amount
of the concerned delivery.

The data contained herein are furnished for information only and are believed to be reliable. We cannot assume
responsibility for the results obtained by others over whose methods we have no control. It is the user's responsibility to
determine suitability for the user's purpose of any production methods mentioned herein and to adopt such precautions as
may be advisable for the protection of property and of persons against any hazards that may be involved in the handling
and use thereof. In light of the foregoing, Nexa3D Inc. specifically disclaims all warranties expressed or implied, including
warranties of merchantability or fitness for a particular purpose, arising from sale or use of Nexa3D products. Nexa3D
specifically disclaims any liability for consequential or incidental damages of any kind, including lost profits. The discussion
herein of various processes or compositions is not to be interpreted as representation that they are free from domination of
patents owned by others or as a license under any Nexa3D or Henkel Corporation patents that may cover such processes
or compositions. We recommend that each prospective user test his proposed application before repetitive use, using this
data as a guide. This product may be covered by one or more United States or foreign patents or patent applications.

Trademark usage
Except as otherwise noted, all trademarks in this document are trademarks of either Nexa3D or Henkel Corporation in the
U.S. and elsewhere. ® denotes a trademark registered in the U.S. Patent and Trademark Office.

Henkel Corporation
5110Port Chicago Hwy
Concord, CA 94520

Nexa3D

1923 Eastman Ave,
Suite 200

Ventura, CA 93003
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