Stratasys
PolyJet
Biocompatible
Materials

ROW Material Business Unit
March 2020 Update




Stratasys

Disclaimer

“Stratasys is formally not
responsible for the
biocompatibility assessment of
a particular final medical
device printed with any of our
biocompatible materials, final
product classification and
chemical or biological
evaluations remain the sole
responsibility of the final
medical device manufacturer”.
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What are PolyJet Biocompatible Materials?

Stratasys materials, which are denoted biocompatible, have gone through the following
biocompatibility evaluations:

» Cytotoxicity EN ISO 10993-5:2009
 Irritation EN ISO 10993-10:2013
« Delayed type hypersensitivity EN ISO 10993-10:2013
« Material mediated pyrogenicity (USP <151>) EN ISO 10993-11:2018
« Acute systemic toxicity EN ISO 10993-11:2018
« USP Plastic Class VI USP <88>

» Genotoxicity EN ISO 10993-3:2014
« Chemical characterization ISO 10993-18:2019

« Allowable limits for leachable substances EN ISO 10993-17:2009

For the assessment of biological risks, the procedures and provisions of EN ISO 10993-1:2018 “Biological Evaluation of Medical
Devices - Part 1: Evaluation and Testing within a Risk Management Process”, as well as FDA Guidance "Use of International Standard
ISO 10993, 'Biological Evaluation of Medical Devices Part 1: Evaluation and Testing within a Risk Management Process", dated 16.
June 2016, were applied.
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What are PolyJet Biocompatible Materials? Cont.

Stratasys Bio-Compatible materials evaluations cover the following medical purposes:

* “Surface device” with “long term” (> 30 days) contact to “intact skin”

« “Surface device” with “limited” (< 24 hours) contact to “mucosal membranes”

« “Surface device” with “limited” (< 24 hours) contact to “breached or compromised surfaces’
 “External communicating device with “limited” (< 24 hours) contact to “tissue/bone/dentin”
* “Implant device” with “limited” (< 24 hours) contact to “tissue/bone”.
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PolyJet Biocompatible Materials - List

The applicable biocompatible materials based on the evaluations described above are:

MEDG610, Clear

MEDG620, Dental

MEDG630, Hearing aid material

MEDG655, Hearing aid material

MEDG615, Rigid Ivory Biocompatible Material

MEDG625, Flexible Clear Biocompatible Material

MED515, Digital ABS Plus, Biocompatible Material Component
MED531, Digital ABS Plus, Biocompatible Material Component

All tests involve printed parts and not liquid formulations

The above approvals relate to specific systems, with specific support materials and are subject
to post processing of parts as described in Stratasys regulatory documents per each material
(Declaration Of Compliance).
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PolyJet Biocompatible Materials - Documentation

Stratasys PolyJet Biocompatible materials apply the following compliance documentation
In order to allow our customers to use Stratasys Materials in various Bio required

Document Type Description and Purpose

CE Declaration of A Stratasys self-declaration based on UL declaration and prepared for our
Compliance customers for assuring compliance of biocompatible materials

PolyJet Material A Stratasys document which describes what are the methods and
Biocompatibility conditions the customer must perform when printing with the different bio
Requirements materials , so that they are suitable for permanent (more than 30 days)
contact to intact skin, limited (up to 24 hours) contact to mucosal-
membranes and breached or compromised surface, and limited (up to 24
hours) contact to tissue and bone (via external communication or
implantation)

UL Declaration of A document created by UL which perform the relevant tests and prepare for
Compliance us declaration of all medical aspects for biocompatible product compliance
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Example of PolyJet Biocompatibility Requirements:
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Biocompatit

Printing Biocompatible P
MED&T0™, Rigid (

The mefmods and conaitions described in s doc
MEDE10™ material so that they are suftables for p
{up Bz 24 hoers) contact 1o mucosak-membanes 1
Fiours) contact fo Bssue and bone [via exi=mal co

0]

importand: Cuctomer Recponclbiity

When ullizing MEDSD, It is the nespon:
detemine the shedlization and blocompa
L In the finkshed product for Seir reg
contsct 1o InSxct skin, Imibed (up B 24 B
compromised surface, and limiied jup o
pomrmenicafion or Implaniafion). Resuls
existing at Staksys aboratones during
unger e procedunes and provisions of |
Fart 1: Evaluation and Testng within a F
Int=mabional Sandand 130 10593, "Elok
Testing within a Risk Management Proc

Maks cure that you tollow the Inctruotions bek

Printers and Printing Modes
The following Fofyet™ 30 printers an: supparne:

Prinier Model Frirti

O30 OrthoDesk™ —_

Objes0 Prime™ » On
® Hif

i Dartal Frime™ . i

Eden250 ™ EdenzEm ™/

Eden2507\ E/Dertal Advartage ™ * Hy
® Hi

Eden350 ™) Edand S0V W/Sdns0ny™

CornexIE0™ |DnpLIED Cormmx™)

Cornex3SI™ConnErED0™

CbioED Connexd 2,3™

ObjesIED Dental™ * Hy
® Hi

ObieED Dental Ssiection™ o
L

Oibgef2E0 Conmexi 2,3™

Oibje=00 Connexi 2,3™

Oibj=00 Dental Saiection™

D052 R
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Printer Mode! Printing kod
Jragm™
J7s0™ * Hign Spe
* Hign Cuz
JTEI™ Digital Anatoemy ™
* High Mix
JT20™ Dental

Printing and Material Loading Guid:
Folow these guideldnes o ensure Bat e print parts are
#®  \When prirting with MEDS10, do not pring mixed part
®  For JT™ series prinfers, to eliminabe the nesd for sy

cartridges In the even Modsl cartridge shots (M2, W2
*  For Connex™ printers:

#  Hyou mosty print non-Sibcompatble parts (for e
or HQ | and only cooaskonally print saoompanibe
it This setup yout
using D mode, and sliminates the need for 575

= [ you mosty print biccompatitée parts In singis-n
biccompaiibie parts, reserve fe B3 carridge sio
Wero materisls ) This setup enables you o easlly
D mende, ansd sliminabes the meed for systes 0

Head Cleaning

Clean print heads dally, using the Head Cieaning 'Wizn
Refier 1o “Cleaning the Printing Heads® in the printer uss

Roller and Roller Waste Collector Clean
Ciean the mbier and moler waste cobector after prnting @
[Fieder fo the folowing prinfer user guide secbons: *Clean
Fiiller Washe Collschor and Inspecting the Roler Scrape

Ultraviclet (LW} Intensity Check/Calibrati
Check UV lamp nfensEy onoe a week, and calibrabe, T'n
document L Lamg Calibration, supplied with your UV
Ciptimum U Intensity ensures that models ane cured pr
¥ you do not hiave a LY measurement devioe, contact w®
FROTEDEmIATE

Material Replacement
‘When swiching from a maderial that ks not blocompatibie
Replaozment wizard as described In the folowing tabls.

Printer Mode! Humber of Fi
Objs30 CrthoDesk
O30 Frme 1 Higrrperform
Oibjei30 Drental Frime

D025 R W
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Prinier Mode! Humber of Resin

Eden250

Eden2E0VI2e0V E/Dental Adwantage

Eden350 5 ShortfSingle oyt
Eden3s0y or—

1 Higr-peroman:
Edens00v

Hote: In Connex pi

Cornex260 (ObjetZel Connex)

Comnex350

ComnexS00

OibjeDel Connexi 23

Oibj=ZE0 Dental
Oibj=ZE0 Dental Salection

Oibj=BED Connex /23

Oibje=00 Compex 23 To =nsure bioco

refer 5o "Chang)

Oibj==00 Cental Saiection

JT35

J750

J750 Digital Anabomy

J720 Diental

Support Removal

Zupport material must be removed using one of the method

# with waber pressure (BUFTIS ™, SUFTOSE™, and 3UFT)

*  with caustic soda and sodium metasiicate solufon (20
This method requires a reuTalzation process after the

Support Remowal with Water Pressure | SUPT

The Scllowing nsTucions appdy 5o e removal of Support n

'#ihen remioving Support material from the primted part, ens
from ofner materals.

Before piacing MEDS10 parts In the waterjet, clean e wai

ard paricies.

Follow this procedure exacly @ described below.
Caution:

Wear clean (new) protecSive gloves when handlin
Touching them Wi your bare hands can contam|

1. Ciean printed parts Soroughly (10 rinses on each side)
2. Puton new probective gioves and remove e parss froe

CADC-DeE3E R M 2
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3. Soak e parts In a con@iner with a freshily pre
for Srme (3) Bowrs 8% Foom tempearatune. (Mo =

‘Warning:
Causic soda may cause chemical

‘ heat i could ignie offer materia

‘e solution, aleays add caustic so
nitrile gioves when Randling causTi

4. Discand e proteciive gioves that wens In oont
£, Puton new probecthve glores.
. Piaxce the parts In & cizan contairer and place
The container snsures Tatk parts die not oome
7. Remove and discard the probecive gloves.
. Cizan the parts thoroughly (10 rinses on sach
4. Puton new protective gloves amd remove e |
10, Rinzs e parts thoroughly undsr running wate
11. Soak e parts In a container of anatyboal-orac
rooe femperature. (Mo string ks reguired.)
12 Using clean tweszers or profecive gloves, car
13, Alow the parts bo dry at room tEemperature in B
clean, dedicated oven at 30°C (BE"F) for 15 m
Mote: To prevent the parts ffom abscrbing IPA
the IPA svaporaies complebely.

Support Remowal with Caustic Soda ar
This procedure appiies o parts pringsd with SUFT|
1% Ma,B1C,, for up ko 24 hours.

1. Remove the SBupport material with a 2% NaOH
For Instructions, refey 1o e "3UFTIEE Buppo

Z. Afer remorving the Support material, neutralzy

Important:

thee parts ane complefeiy e of £
= Make sur= Foaf all workspaces a

O * Before you begin this procedurs,

a)

ki

dl
Ll

Put on new probective gloves and remoe

Fill a container wih domestic vinegar (A
ARematively, you Can use a 5% acetc ack
Place the parts in the container and make
that the vinegar fils &l caviEes.

Str gently for approaimatedy 1 minute.
Femowe the parts from the vinegar and rin
approsimately 1-2 minutes. If 3 printed pa
waber for an addbonal S minui=s.

Hoin: To e=sctively neulralkos @ paris, B
In e winegar, check e pH of Te vinegal
In e contaimer.

Soak T parts In a conbainer of anaigtical-
30 mirtes ab room Emperatare. (Mo stim

DaC-0E3E Rk
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00 \Using clean Ssarers or new protedive gioves, carefully remave e parts and place them on a dean
cioth.

h) Alow the pars to dry at mom Empebee in the open air for e hours. ARematheely, place the pafs n
a dean, dedicabed oven at 30 (B6"F) for 15 minutes.
Mods: To prevent e pars from absorbing IPA residuz, do nof place them na cloesed conSsiner or kg
untl the IPA svaporates completely.

Sterlization of Printed Parts

 sterizadion of MEDE10 parts is requined, perform one of T following stedizafon methods:

=  Sieam sferlization for four (£] mireges at 132°C (270"F) wi fradionated pre-wacuum. Allow e parts o
cool down B0 room Remperatune: befors removing them fom the autodave.

MEDE& 10 Eiccompatbiity Requirements

Cartizn:

Flash aufociave may causs part (igeomety dependent) and reduced fexural snengin.

+  Gamma N using & dose of 25-50 kEy.

Canrtion:
Gamms radiason czuses 3 change in S cobor of MEDS10 parts.

Important: Eterlization Methoos

Wien sterilizing prinked parts acconding 1o the Serilzation kethods menbionsd aboe, B 15 e

responsiniiy of the oustomer, s respective customers and end-users 1o verify and determine &t part s
@ sharie and o conirod the process. Staksys szsumes mo responsibity & regands io this. Addbonaly,

Coratasys does not make any vertficaton that folowing the performance of the B%eriizabon Metods

mentioned above e pringed part wil Indeed be sherie.

Printing Tips
For addBcnal informadion and printing Sps, refer o the "MEDS10 Blommpatibie Mode] Material® Sest Pracios
document.

Biocompatibility Testing and Assesament

Fars printzd and handied as described In thiz document were evakabed for Hocomesatbity n acoordamce with
EN 30 10533-1:2018 "Bloiogical Evaluation of Medical Devices - Fart 1: Evalua@on and Testing within & Risk
Management Process”, as wel a2 FOA Guidance "Use of infemabioral Standand 130 10553, Blological
Evaluaton of Medical Devices Part 1- EvaluaSion and Testing within a Risk Management Frocess”, dated 15
June 2016, These fesks sddress cytoboxicRy, ity dedayesd M tvity, amad LEBP plasshc Class V1
mrat Includes bests for imitation, acute systemic bowicEy and Implantation.

Important
Blcscompatiiity tests wene mot periormed on parks treabed after printing (scouering, polshing, e,
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- What was the update?

MEDG610 e Added the J7 printer and printing modes. .
Il L[l «  Added material loading guidelines for J7 printers. PO I J et I\/I ater I aI
requirements o Removed SUP706 and added SUP705B (applicable at y
this time for NASA only) . . . nom
o Revised the printing guidelines to stricter ones that do not
allow for printing mixed parts or mixed trays. I O C O I I l p a_ I I I y
MED620 ° Added the J7 printer and printing modes. -
Biocompatibility . Added material loading guidelines for J7 printers. Re r m n t
requirements o Removed SUP706 and added SUP705B (applicable at q u I e e S
this time for NASA only)
o Revised the printing guidelines to stricter ones that do not
allow for printing mixed parts or mixed trays. p at e O C u I I I e n tS
MEDG625FL X o Removed SUP706 and added SUP705B (applicable at
Biocompatibility this time for NASA only)

regquirements o Revised the printing guidelines to stricter ones that do not

allow for printing mixed parts or mixed trays .
P J . / The updated documents could be found on our Material

Business Section under Material Certifications:

MED615RGD o Removed SUP706 and added SUP705B (applicable at i
Biocompatibility this time for NASA only) https.//mv.stratasvs.com/SaIes—and—_
requirements e  Revised the printing guidelines to stricter ones that do not Marketing/Products/materials/Materials-
allow for printing mixed parts or mixed trays. Business/Material-Certification-Module/Medical-
Approvals
MEDDABS+ o Removed SUP706 and added SUP705B (applicable at _
Biocompatibility this time for NASA only) They are also available for download under Stratasys
requirements o Revised the printing guidelines to stricter ones that do not Compliance section here:
lligey el [Eulriting) BT PErs & mbesl el https://support.stratasys.com/materials/polyjet-

° Added Steam Sterilization instructions. i i )
materials/biocompatible

Stratasys


https://my.stratasys.com/Sales-and-Marketing/Products/materials/Materials-Business/Material-Certification-Module/Medical-Approvals
https://support.stratasys.com/materials/polyjet-materials/biocompatible
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PolyJet Sterilization* Approvals

Model type Sterilization type
MEDG610

MED620/MED615RGD S

MEDABS+

MEDG610

MED620/MED615RGD Gamma Irradiation

*These approvals could be
found in the Declaration of
Compliance of the relevant
Material.

DECLARATION OF
COMPLIANCE with 1ISO
10993-1, Overall Biological
Risk Assessment for the 3D
Printing Material

MED610 ™ Rigid Clear
Biocompatible Material

MED620™: Rigid Ivory
Biocompatible Material

MEDG25FLX ™ CL.:
Flexible Clear
Biocompatible Material

MED615RGD ™| |V: Rigid
lvory Biocompatible
Material

MED DABS+ ™ |V: Digital
ABS Plus ™
Biocompatible Material

(Ivory)
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COVID-19: MEDG610 for Respiratory Device Parts

We received Biocompatibility report of MED610 to be used as a component in Gas Path Devices
* The report indicates that the risk of using MEDG610 in gas pathway devices is minimal.
 The assessment is for the current emergency COVID-19 situation and not a general approval.

Note: It is based on biocompatibility tests done according to ISO 10993 even though not all tests defined under ISO 18562-1
(standard for devices that contact gases which are inhaled by a patient) were completed

The conclusion as phrased in the report:

“The minimal biocompatibility risks associated with use of 3D printed MED610 material in gas pathway
devices is acceptable in emergency situations associated with the COVID-19 pandemic. The lowest
risk use scenarios are those in which the material is used to print minority components in a dry or
humidified gas pathway, where the part is not expected to be submerged in liquids.”

This report can be shred with 3" parties who would like to consider printing
Respiratory/Ventilator system components on our systems using MEDG610.

Important Note:

Stratasys is formally not responsible for the biocompatibility assessment of a particular final medical device printed with any of
our biocompatible materials. Final product classification and chemical or biological evaluations remain the sole responsibility of
the final medical device manufacturer.



Thank You

‘ stratasys



