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Any parts 3D printed for medical, cosmetic, food, packaging, or similar industries, must conform
with local regulations before being used in final applications. AMT has performed a series of tests
to ensure the safety of parts post-processed on our equipment are compliant.

Food Contact Test PASS SLS printed PA-12 parts chemically According to regulation
vapor smoothed with PostPro3D does (EC) 10/2011 Annex V,
not affect the consumer health nor chapter 3, table 3,0M 3, 2
influence the guality of food. hours at 70 degree C.

DS/EN1186-01:2002
DS/EN1186-03:2002
DS/EN1186-14:2002

Skin Irritation Test PASS SLS printed PA-12 parts chemically ISO 10993-10 (2013);
vapor smoothed with PostPro3D did ISD 10993-1 (2018);
not cause a skin irritating effect. OECD TG 439

Cytotoxicity Test PASS MJF printed PA-12 parts chemically IS0 10993-5 (2009);
vapor smoothed with PostPro3D did ISO 10983-1 (2010);
not cause a cytotoxic effect. IS0 10993-12 (2012)

Microbiological PASS MJF printed PA-12 parts chemically vapor MOD IS0 22186: 2011

Test on MRSA smoothed with PostPro3D show a

Bacteria reduction of bacterial growth quantified

as 99.88% against MRSA.

Microbiological PASS MJF printed PA- 12 parts chemically MOD IS0 22196: 2011
Test on E. coli vapor smoothed with PostPro3D show
Bacteria a reduction of bacterial growth

guantified as 99.78% against E. coli.

AMTECHNOLOGIES.COM



g oamt’

Ensuring that what we eat is safe does not stop at testing the food itself. Everything that
comes in contact with food as it is produced, packaged, transported, stored, prepared, and
consumed also needs to be safe. According to Regulation (EC) 1935/2004, under normal or
predictable conditions of use, materials may not release substances into foods in
guantities which may present a danger to human health cause unacceptable change in
food composition, and cause a deterioration in food’s organoleptic (odor and test)
properties.

Food contact tests were carried out at a nationally recognized European laboratory with the
following test methods and conditions:

« DS/ENT1186-01:2002, Guide to selection of conditions and test methods for overall
migration

« DS/EN1186-03:2002, Test methods for overall migration into agueous food simulants
by total immersion

*« DS/EN1186-14:2002, Test methods for ‘substitute tests’ for overall migration from
plastics intended to come into contact with fatty foodstuffs using test media isooctane
and 95% ethanol.

The results show that no substances migrate from the PostPro3D vapor smoothed part to
the food contact material, and therefore have passed the food contact tests.

TEST RESULTS:

10% v/v ethanol
(mg/dm?)

3% v/v acetic acid
(mg/dm?)
95% v/v ethanol
(mg/dm?)

Isooctane
(mg/dm?)

2,1 2,5 2,4 2,3 PASS
1,6 1,9 1,6 1,7 PASS
4,3 5] 4,4 4,6 PASS
2,5 2,5 2,5 2,5 PASS

Ratio Surface to Volume: 10 dm?/I
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SKIN IRRITATION TESTING

Skin irritation testing is one of the biological evaluation and screening test that uses
cells in vitro to evaluate the potential skin irritating effect of 3D printed samples that were
chemically vapor smoothed with PostPro3D.

Skin Irritation tests were carried out at a nationally recognized European laboratory with
Normative References: IS0 10993-10 (2013); IS0 10993-1 (2018); OECD TG 439

The results show that in the presence of Triton X 100 on the skin culture insets, 1.8% of the
cell vitality compared to the negative control was reached. The value is within the valid range
of 15% cell vitality or less compared to the negative control. Materials are considered as skin
irritating if it reduces the cell vitality of the skin samples to less than 50% compared to
negative control samples.

This was not the case in this experiment. The test material that had been chemically vapor
smoothed with PostPro3D did not show a skin irritating effect.

Measurement of cell vitality (MTT-test) IDH-release
Skin irritation Test: cell vitality after42h Skin irritation Test: LDH-activity after 42h
incubation incubation
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The cytotoxicity test is another important biological evaluations and screening tests that
use tissue cells in vitro to observe the cell growth, reproduction, and morphological effects
by medical devices. Cytotoxicity is an important indicator of toxicity evaluation of medical
devices as it is simple, fast and has a high sensitivity.

Cytotoxicity tests were carried out at a nationally recognized European laboratory to
Normative References: IS0 10993-5 (2009); I1ISO 10993-1 (2010); IS0 10993-12 (2012).

The results show that in the presence of Triton X 100 in the cell culture medium, 6.0% of the
protein content compared to the negative control was reached. This value is within the valid
range of 15% protein content or less compared to the negative control. Materials are
considered cytotoxic, if the material extract leads to a protein content of the test cells of less
than 70% compared to the negative control.

This was not the case in this test. The material extract therefore does not show a cytotoxic
effect.
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1% MEDIUM 90% 30% 10% 3.3%

Microbiological tests are designed for: detection, enumeration of indicator organisms, or
detection of environmental pathogens used, to obtain quantitative verification of the
effectiveness of sanitation procedures. Due to the layered nature ‘stair step effect’ of 3D
printing, the printed articles result in rough, powdery and porous surfaces. This causes the
accumulation and growth of bacteria, fungi and increases the risk of the loose polymer
particles attacking the respiratory system. AMT’s vapor smoothing process with PostPro3D
eliminates porosity, loose particles, and surface roughness by redistributing the surface
material.

The effect of the smoothing process was evaluated in terms of bacterial activity and a
microbiological analysis for the comparison between un-processed and processed
Polyamide-12 3D printed parts carried out by an external laboratory using test based on
MOD IS0 22196: 2011

AMTECHNOLOGIES.COM
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Six raw 3D printed PA-12 parts and six post-processed PA-12 parts with PostPro3D were
tested microbiologically against Gram-positive and Gram-negative bacteria (MRSA
and E. colirespectively).

The analysis has shown that the processed parts have passed the antimicrobial test
showing a reduction of bacterial growth quantified as 99.88% against MRSA and 99.78%
against E. coli while the un-processed parts have failed the test showing a limited reduction
of MRSA and a significant growth of E. coli over time.

The results prove that PostPro3D effectively reduces the bacterial attachment and growth
on the processed surfaces of PA-12 3D printed parts.

Sample Test Bacteria O Hrs 24 Hrs Log,, %
4 g
Unprocessed MRSA 8.15x10 9.60 x10 0.93 88.23% AL
Polyamide part E. cali 9.08x104  771x105 GROWTH  GROWTH
Postpro3D MRSA 8.15 x10% <100 >2.91 >99.88%
processed PASS
Polyamide part E. coli 9.08x104  2.00x102 2.66 99.78%

*Numbers represent Colony Forming Units at representative contact times.

Biocompatihility testing is filled with potential pitfalls in areas such as cytotoxicity, bacteria
growth, and irritation. To ensure that AMT’s customers can use our technology for medical,
food-contact, cosmetics, or whatever the application may be, we have followed
strict testing protocols to ensure that parts that have undergone chemical vapor
smoothing in PostPro3D are safe and compliant in accordance with the regulations noted
above.
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CONTACT INFORMATION

For further information pléase co
info@amtechnologies.com

EU: +44 114 3122 3344

Us: +1 512 352 g
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AMT is providing this information to assist customers. [t onsibility of each
customer to determine that its particular use of AMT’S post-processing is safe and
technically suitable to the customer’s intended applications and consistent with the relevant
regulatory requirements applicable to the customer’s final product. The only warranties for
AMT products and services are set forth in the express warranty Statements accompanying
such specific products and services. Nothing herein should be construed as constituting

an additional warranty. AMT shall not be liable for technical or editorial errors or 0missions
contained herein. df





