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Welcome

Stacey Standridge
Deputy Director

National Nanotechnology Coordination Office 

>> Stacey Standridge: Good afternoon and thank you for
joining ǘƻŘŀȅΩǎnanoEHSwebinar. I am Stacey Standridge,
DeputyDirector of the NationalNanotechnologyCoordination
Office. I'm pleased to welcome today's moderator, Dr. Ajit
Jillavenkatesa,SeniorStandardsPolicyAdvisorat the National
Institute of Standardsand Technology. BeforeI turn it over to
Ajit to introduceour excellentpanelof speakers,I would like to
mention that the NationalNanotechnologyInitiative is hosting
a stakeholderworkshopon Augustfirst and second(2019) in
Washington,D. C., on the future of the NNI. We hope you can
join us and shareyour perspectives. For more information on
the workshop and other upcoming webinars, please check
nano.gov; youcanalsofollow uson twitter @NNInanonews.

Ajit and all of our speakers,thank you so much for your time
this afternoon; andwith that I'll handit overto you,Ajit.
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>> Ajit Jillavenkatesa: Great, Stacey,thank you very much.
Goodafternoon to our participants. Stacey,Rhema,Kristin,on
behalfof the excellentlineupof speakerswe havetodayfor the
webinar and certainly speakingfor myself, too, our sincere
thanksto the NationalNanotechnologyCoordinationOfficefor
organizing this webinar. We had another standards-focused
webinaralmostabout two yearsago; this is a fantastictime to
take stock about the progressthat has happenedsincethen.
Becauseof the foundational and the fundamental nature of
standards,and particularly standardsas they apply to EHS
aspectsof nanotechnology,I think the time is just right for us
to revisit and get different perspectivesabout the value of
standardsin the nanoEHSspace.

We have today three speakers---experts in variousaspectsof
nanotechnology,representingboth U.S. governmentand U.S.
private sector perspectives,but certainly taking a very global
view. They will share their experiencesabout how they are
using standards,the value they see when they participate in
standardsdevelopment,and also the value they see in the
standards that would result from activities in a range of
different standardsbodies.
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>> Ajit Jillavenkatesa: I want to just set the stagevery briefly
with a broad discussionabout what's the value of standards
andwhy is it that this isanareaof significantinterestfor us.

Our three speakerstoday, and this is the order in which we'll
hear from them, are Mark Ballentinefrom the U.S. ArmyCorps
of Engineers,Scott Brown from The ChemoursCompany,and
KatherineTynerfrom the U.S. Foodand DrugAdministration. I
will coordinatethe conversationasit goeson today.

Our three expertsrepresentmultiple decadesof experiencein
various aspectsof nanotechnologyand also many years of
experiencein standardsdevelopmentactivities in a range of
bodies. I think this diversity and depth of expertise and
perspectivesis really valuable in understanding the global
dynamicsaroundwhy standardsare suchan important tool for
us.
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Webinar flow

WHY STANDARDS 
MATTER

9·t9w¢{Ω 
PERSPECTIVES

DISCUSSION

>> Ajit Jillavenkatesa: For the webinar today, there are three
primary areasthat we'll focuson. We will start off with a very
quick discussionas a baseline-setting exerciseabout what are
standardsand why they matter; then we will have the three
presentationsfrom our experts,sharingtheir perspectives; and
then we havesetasidesometime for a discussion.
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>> Ajit Jillavenkatesa: One of the important things to
understand is that when we say standards,ǿŜΩǊŜoften
referencingdifferent thingsbut usingthe sameword, and this
can often result in a lot of confusionaround what exactlyare
we talking about. Thiswebinar and the discussiontoday will
primarilybearounddocumentarystandards.

We alsouse the word standardsto refer to physicalstandards
like reference materials that an organization like NIST,the
NationalInstitute of Standardsand Technologyor a third-party
organization like Fisher Scientific might develop and make
available.

Sometimesit alsorefersto physicalmeasurementcapabilities.

All these three different types of products often are very
closely interrelated and will manifest themselves and be
referencedin one form or another, so there's a very closetie.
But it's often important for us to clarify what exactlywe are
talkingabout.
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>>Ajit Jillavenkatesa: Thereasonwhy standardsmatter---and it
doesn't matter whether we're talking about documentary
standardsor physicalstandardsor referencematerials---is their
very foundational nature. In the case of documentary
standards,they provide a common language,a lingua franca,
which bringsclarity and efficiencyin communication. It helps
contribute towards certainty in what's to be expected in an
outcomeandhow thingsareto bedone.

Thesestandards,when they're broadlyadopted,when they are
broadlyused,areessentiallytools that enablethe protectionof
health, of safety,and of environmentalaspects. Becausethese
are developed in a consensusmanner in an open and
transparentorganizationwhich hasverypredictableprocesses,
that have due process; they both reflect the state of
technology---which the experts bring through their expertise
and participation---and they also represent broad consensus
about agreed-upon processes. Sothey form the foundation for
technologicalinnovation,becauseonce those standardsare in
place, companies,organizations,and innovators choose to
builduponthem. (Continued...)
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>>Ajit Jillavenkatesa: Theglobalimpactof this is it enablesthe
realization of economies of scale. When standards are
referenced in trade documents, they actually create new
markets, they open markets, they facilitate trade and
commerce.
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>> Ajit Jillavenkatesa: The great thing about participation in
standards development and about having a diversity of
standardsto meet different needsis that we havea very wide
andvariedstandardsdevelopmentlandscape.

Therearedifferent standardsorganizationsthat follow different
participationmodels,haveslightlydifferent processes,andasa
result, the decision-makingprocessesarealsoslightlydifferent.
But generallyspeaking,the main characteristicacrossthis is
these are all consensus-based approaches. And consensus-
basedapproachesis generalagreement,it doesnot necessarily
meanthat it hasto beunanimous.

And also, in the standardslandscapewhere we have diverse
organizations bringing different expertise, one of the
advantageswe seeis,while someorganizationsfocuson a very
specifictechnologicalarea,other organizationsare very broad
in their scope and in their expertise, and they provide a
welcoming environment in which experts can come and
participateandbringtheir expertise. (Continued...)
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>> Ajit Jillavenkatesa: The benefit of having this diverse and
varied standards development landscape with multiple
standardsbodies,is it providesuserschoicesabout wherethey
cantake their particularefforts and their work. It actuallyalso
ensuresthat the resultingstandardsare fit-for-purposeandare
robust. In particular, for technologiesthat evolveand develop
in a very rapid pace, this processensuresthe standardsare
availablein a timely manner---the right standardsat the right
time.

But it alsocreatessomechallenges. Theseare challengesthat
arecertainlysurmountable,but it doesrequirework. Andwhat
these challengesrelate to is, the greater the number of
organizationswhere work is happening,the greater the effort
that needs to go into tracking and seeingwhat is going on
where. (Continued...)
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>> Ajit Jillavenkatesa: When these efforts work very well, we
have a very efficient process, but sometimes they can
potentially lead to confusion when there are either similar-
soundingstandardsor when there are efforts where standards
look verysimilarbut areslightlydifferent. Fora nonexpertuser,
that can lead to somequestionsaround potential duplication
or overlap. There is also an interest where sometimesthere
has to be a sensitivity to where SDOs(meaning standards
developmentorganizations)might actually see a certain area
where they want to go, and balancingthat need with where
the memberswant to go and where they want to see their
efforts havingresults. But this dynamic---of the benefits,of the
challenges,and the varied landscape---actuallyleadsto a very
dynamicanda veryeffectivestandardizationsystem.
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>>Ajit Jillavenkatesa: In this variedlandscapewith its different
types of approaches to standards development, we have
organizationswhich have very different participatory models.
Someof them are country-based,someof them are regional,
some of them are individual-expert-based. In these bodies,
consensusanddecision-makingarealsoverydifferent. In some
cases,a simplemajority maysuffice,whereasin other cases,a
defined majority in the form of a two-thirds positivevote can
bedefinedasconsensus.

Similarly,theseorganizationshaveslightlydifferent approaches
to ballot resolution, to how negative comments are
adjudicatedandaddressed.

In many organizations, the amount of time that's made
available to experts to review a document and provide
commentscanvaryfrom a few weeksto sometimesasmanyas
60 days; it all depends upon that particular organization's
uniqueneeds.

Similarly, the number of cycles of review before which a
documentis finallyadoptedvaries. (Continued...)
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>> Ajit Jillavenkatesa: The use of the standardsalso varies
dependingupon the organizationthat developsthe standards.
For certain organizations, the standard is translated into
multiple languages and then made available. In those
instances,sometimesstandardsare also made available for
nationaladoptionwith somechanges---or otherwise.

Somestandardsorganizationsmake accessto their standards
availablefor a relativelylow fee; somechargefor them.

What this really representsis a variety of approacheswhere
each organization'sbusinessmodel, standardsdevelopment
model, representsa combinationof ƛǘΩǎmembersinterests,of
its technologyspacein which it's developingstandards,and
how thosestandardsareused.
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Nanotechnology Standards Activities

Variety of standards 
organizations
International (e.g. ASTM E56 , ISO 
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>> Ajit Jillavenkatesa: Specifically, nanotechnology
standardization,which hasnow been underwayfor a little bit
more than 15 years, has reached a very good spacewhere
there's a robust body of work underway in a number of
standards organizations, which represent this variety of
approaches. Someof the standardsorganizationsare listed on
the slide that you see. They include ASTM E56, ISO
(International Standards Organization)Technical Committee
(TC)229; the IEC(International ElectrochemicalCommission)
TechnicalCommittee113. Thereare alsosomeregionalefforts
suchaswithin the EuropeanCommitteefor StandardizationTC
352, andcertainlysomenationalstandardsefforts in a rangeof
different countries.

The work here represents a broad set of issues, including
terminology, measurement and characterization, standards
addressing EHS-unique aspects, relating to workforce
education, credentialing, material data specifications. And
similarly,a rangeof materialsandsystemtypes.
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>>Ajit Jillavenkatesa: What we haveright now is a veryvibrant
nanotechnologystandardsdevelopmentenvironment, and as
most standardsare being developed,we are also seeingan
increasing demand for more standards addressing more
material systems. This is reflective of the maturity of the
standardization processes, but it's also very much
representativeof the fact that we're seeingmore and more
nano-systemsandnano-relatedmaterialsfindingtheir way into
commerce.

Another trend that we're seeingis, as more governmentsand
Federal agencies, state agencies get involved in using
nanotechnology-relatedsystemsor in regulatingthem, there is
increasing use for standards by both industry and by
government. And this is alsoleadingto a greaterawarenessin
recognitionof the important role that standardsplay.

However,while theseare all positive trends, one of the areas
whichwe seeasanareathat still requiressomeeffort is raising
awarenessabout what are the standardsthat are availableand
how those standards can be used, and how can they be
accessed. (Continued...)
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>> Ajit Jillavenkatesa: From a standards development
perspective,one of the greatestchallengesthat we haveis the
increasing demand for expertise that can actually enable
standardsdevelopmentactivities; this is directly proportional
to and correlates to the increasing pace of standards
developmentwork.

Oneof the thingsI would hopethat we will haveresultingfrom
this webinar is added interest amongstmany of our webinar
participants in either contributing to or participating in the
developmentof nanotechnologystandards.
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9ȄǇŜǊǘǎΩ tŜǊǎǇŜŎǘƛǾŜǎ

>> Ajit Jillavenkatesa: With this, what I'll do is to transition to
ourŜȄǇŜǊǘǎΩperspectives. Our first speakeris Mark Ballentine,
from the U.S. ArmyCorpsof Engineers. Mark,overto you,sir.
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QUESTIONS?

Ajit Jillavenkatesa

ajit.jilla@nist.gov

>> Ajit Jillavenkatesa: Contact information -- ajit.jilla@nist.gov
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>> Mark Ballentine: Thank you, Ajit, for kind of kicking
everythingoff, and thank you to all the participantsfor joining
to listen in. As Ajit, said, my name is Mark Ballentine. I'm a
research biologist with the U.S. Army Corps of Engineers
Researchand Development Center (ERDC). I work in the
EnvironmentalLabhere. My point of view is as a user, as an
end-userfor thesestandards. I will talk briefly todayabouthow
we goaboutusingthem andwhy---why is it important for users
at a Federalinstitution to usethe standards?
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! bŀƴƻǘŜŎƘƴƻƭƻƎȅ ¦ǎŜǊΩǎ tŜǊǎǇŜŎǘƛǾŜ
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Assess-
ment

Branch

>>Mark Ballentine: Togiveyou a little bit of backgroundasfar
as what nanotechnologieswe use here in the Environmental
Lab---and more specifically,the RiskAssessmentBranch,which
is where I sit in the EnvironmentalLab---there are four main
areasthat we use nanotechnologyand nanomaterialswhere
standardsplaya roll.

Thefirst one is the environmentalspace. While this coulddeal
with releaseand other placesin the environment,what we're
lookingat now iswhat the environmentdoesto the materialitself.
Weoften usea nanotechnologyandnanomaterials,andwe put
them into a matrix,but we want to see,whena soldieris using
it in the field, does the material break down? Is the use of it
goingto be limited becauseof the environmentthat it's in?

We alsolook at the toxicityof the materialsthemselves. We do
baselinetesting with different nanomaterials. (Thepicture, for
whatever reason,is upsidedown there---I apologizefor that).
That'sa nanogoldink test, which is a basematerial on some
sensorsthat we usein someof our nanotechnologywork here.
Sowe want to test toxicity. Is it goingto be an issueif it does
get out of the matrix or out of the material,and what are the
baselinetoxicity valuesfor that?(Continued...)
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>>Mark Ballentine: Oneof the big pushesfor the military, and
the Army specifically,is use of 3D printers in fields and in
installationswhereyou aregoingto havenot just scientistsuse
them, but soldiers,and use different types of 3D printers---a
metal bed printer or an FDM (fused deposition modeling)
printer or an SLA(stereolithography)printer as pictured here.
We are doing release studies where we're studying the
nanoparticlesthat are beingreleasedfrom the different types
of printing, and standardsplay a big role in that, in kind of
aligningmethoddevelopment,whichI will talk about.

The last spacewe focus for nanotechnologyhere in the Risk
AssessmentBranch is the use of the nanotechnology in
remediationof other chemicals. It can be as simpleas what's
pictured there, which is a little model that's been designed
with material that's added in at the nano-level to remediate
ammoniafrom different systemsthat we're testing.

Fromthis point, what I amgoingto do, everythingI amgoingto
talk about, kind of plays into all these different experiments
and fields of spacethat we usehere at ERDC,and specifically,
the EnvironmentalLab.
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Participation in ISO

ÅContribute to new ISO standards of importance to ERDC
ÅNetworking
ÅPotential collaborations
ÅDirect communication with experts
ÅTravel

>> Mark Ballentine: As I talk about the standards,it's really
important to first talk about participation in the actual
development of standards. As a user, it has become very
important to become part of the processand not just take
what is available. As a representative for ERDCand the
EnvironmentalLab,getting to the meetingsto help contribute
to the new ISOstandardsis important, becausewe can help
guidethe processand guidethe standardsthat are neededfor
not just our experimentsbut for the decision-makersand non-
sciencedecision-makersaboveus who will be lookingat these
standardsasabaselineto helpthemmakeinformeddecisions.

Personally,as a user, a scientist and a researcher,the ISO
meetingsand standardscalls are a great way to network for
new scientists,as I am myself. It also opens the doors for
potential collaborations; you can makecontact with scientists
acrossthe world who havethe sameinterest or potential work
in the nanomaterialrealm.

The big thing is, you have direct communicationswith other
experts; that's a hugebenefit to the Armyandour lab,wherewe
geta chanceto talk to nanomaterialscientistsin the Netherlands,
for example. Onapersonalnote, it's niceto travel to get to other
places,becausethe meetingsdo happenall acrossthe globe.
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>>Mark Ballentine: Soasfar asthe missionspacethat we have
here at ERDC,with the environment, the release,there are
mainly four things that we use the standardsfor. It starts and
ends with safety, as our lab techs, and ourselves,and the
people here at ERDCare definitely the bread and butter of
everythingthat goeson.
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Safety
ÅOur lab is relatively new to nanotechnology work
ÅImportant guidelines for safety
Å ISO/TR 12885:2018 Nanotechnologies ςHealth and safety practices in occupational settings

ÅSpecific Safety for materials
ÅCNT
ÅNanogold

Å3D printing at public schools ςSTEM outreach
ÅSoldier safety

>>Mark Ballentine: So,safety,here: Oursisa relativelynew lab
in the nanotechnologyworld. We'vebeendoingit for five or six
years,pretty steadilysincethen. Standardshavereally helped
guide us in the processof what's the baselinesafety that we
need to have in place, whether that's just handling the
material, getting it, storing it, all the different processesthat
haveto goon that maynot be on the forefront of your mind as
you're developinga researchprogram. But you definitely want
to keep your lab personnelsafe. There are generaloverview
safeties, and then there also are standards for specific
materials---carbon nanotubes and nanogold are some
examplesof those.

Anotherreasonthat safetyis really important to us,andmyself
in particular as a user, (is) we haveoutreachprogramswhere
we take our 3D printing and materials that we've developed
into schools,for example; that's the picturesthat youseedown
there. We need to make sure, when we're talking to the
administrators or other people, that they understand that
we've taken precautions; we use the standards for that.
(ContinuedΧ)
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Safety
ÅOur lab is relatively new to nanotechnology work
ÅImportant guidelines for safety
Å ISO/TR 12885:2018 Nanotechnologies ςHealth and safety practices in occupational settings

ÅSpecific Safety for materials
ÅCNT
ÅNanogold

Å3D printing at public schools ςSTEM outreach
ÅSoldier safety

>> Mark Ballentine: And soldiersafety: everythingstemsfrom
that. If soldiersare takingthesematerialsinto the environment
and they're interactingwith them everyday,we needto make
surethat they'resafein what they'redoing.
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Method Development
ÅUse of ISO standards as starting point for 

Research and Development
ÅMethod selection 
ÅDecision Tools that help lead to correct 

methods/standards (i.e. NanoGRID and 
others)

>> Mark Ballentine: Method development: As a research
institution, we're alwaystrying to be on the forefront of using
thesematerialsandusingthem for different applications.

The ISOstandards,in particular, are definitely a jumping off
point for a lot of our research and how we develop our
experimentsand our methods. Thereare tools out there (and)
we havedevelopedsome: NanoGRID(NanomaterialsGuidance
for RiskInformedDeployment)is a decision-basedtool to help
guideusersthrough the processof determiningwhat methods
or what experimentsthey shouldbe using---dependingon the
type of nanomaterial itself---for environmental health and
safety. And as it goes through there, it leads to specific
standardsthat youshouldbe lookingat.

NanoGRIDis not the only decisiontree out there, there are
quite a few, severalthat have been developedin Europe,for
example. Theyall kind of havethe similar trait, where they try
to leadyouto the appropriatechoiceof standardsor methods.
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Quality Assurance
Å Important for communication with non-scientific parties/decision makers
ÅUse of standards to help convey QA.
ÅCommon Terminology to other projects and groups
ÅHelp with publications

>> Mark Ballentine: Thisis tied to quality assurance,which is
huge. Typically,workingfor the ArmyCorpsof Engineers,when
youdo anykind of research,youknowthat liveswill dependon
it. Youwant to makesurethe data you are putting out there---
whether it's for a new nano-munition or new sensor, or
whateverthe casemaybe, the data will be quality and it's not
going to come into question. And this comes to, it's really
important for nonscientific parties and the decision-makers
above the scientists,that they understandthat a lot of our
decisions are based off of standards that are used
internationally,and that givesthem confidencein someof the
work that we'vedone. (Continued...)
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Quality Assurance
Å Important for communication with non-scientific parties/decision makers
ÅUse of standards to help convey QA.
ÅCommon Terminology to other projects and groups
ÅHelp with publications

>>Mark Ballentine: Thebig thing is that commonterminology
comesout of standards,which is huge. Ajit touchedon it in the
very beginning; if you're using different terms but you mean
the samething, it cancausea lot of problems.

Along with that, the standardsalso help with publications---
whether it be a tech report, a white paper, or just a typical
journalarticle. Theuseof terminologyandthe useof standards
will makesurethat your methods,your quality assurance,and
everythingkind of lines up so that everything is appropriate
andgoesasit should.
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Collaborations

ÅBoth international and close to home
ÅPrivate and public partnerships
ÅStandards help to have a common 

experimental language and guide potential 
work

>>Mark Ballentine: Lastly,specificallyfor myselfand scientists
in my group, the standards have really helped with
collaborations. It's introducedus to people internationallyand
also closeto home---people that we've met through someof
the ASTMmeetings that have facilitated some work. We've
developed private and public partnerships with ERDCand
others, such as Brewer Science and JVIC (Jordan Valley
InnovationCenter,Missouri).

The standardsjust give us a common languageand give us a
guide for potential work. Becauseas a user and as somebody
who's involved in the meetings and the standards
development,you kind of seewhere the needsare. That way,
you can move forward with what you need to as far as new
experimentsbasedoff of what the need is for the standards
but alsowhat we needherefor the soldiersto besafe.
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In Conclusion

ÅISO meetings are a fun, productive, and important for standard progress
ÅIncrease safety for labs starting nanoEHSwork
ÅStandards can help guide experimental decisions
ÅStandards can increase QA
ÅOpportunities for collaborations

>>Mark Ballentine: Justto wrapup,beforeI handit off, the ISO
meetingsare really important. Personally,they're very fun. I've
neverfelt like they're a wasteof time. They'reveryproductive.
I feel it's in-personpeer review of standardsand that process.
You,asa user,it's important to get in, sothat youhavea say,to
help guidethe processas to what's important for people that
aregoingto beon the groundusingtheseparticularstandards.

Theyhave definitely helped with increasingsafety in our labs
and getting it started with a lot of the nano work. It's helped
guide experimental decisions and increase our quality
assuranceover time. And like I said, it's opened up a lot of
doors and collaborations. That's where I will wrap up. I will
handoff to Dr. ScottBrown.
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Standards Development
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July 09, 2019

Scott C. Brown, Ph.D.
The Chemours Company

>> Scott Brown: Thank you, Mark, and thank you, Ajit and
Stacey,for the introduction and as well as the NNCOfor the
invitation,andall the participantson the phone.

Good afternoon, my name is Scott Brown. I'm a principal
scientist in The ChemoursCompany. We're a manufacturerof
titanium dioxideaswell as fluoropolymersand other chemical
substances. My role within the companyis asan R&Dscientist
as well as having other roles within our sustainability
organization. I lead our internal nanotechnologyregulatory
group, and I've been participating in standardsfor nearly a
decade.

I'm going to provide a perspectivefrom the private sector.
Theseare my personalviewsand do not necessarilyrepresent
thoseof TheChemoursCompanyor the industryat large. But I
believemanyof usfeel the sameway.
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Confidential

Use of Standards in Industry

Metrology

Terminology

Specifications

Regulations

Ideally: International Consistency
Consistency within Trade 
Regulatory Consistency     

>> Scott Brown: Echoing what Ajit presented in the
introduction. For industry, standards are in many regards
essential. In order to sellandtrade in goodsandmaterials,you
needto be ablecommunicatewhat the materialsare. Youneed
to know how to handle the materialssafelyand ensure that
you're in compliancewith applicableregulations. So it's really
essential that industry pays attention to standards, and
standardsarereallyimportant part of makingthis possible.

Thisrangesfrom common terminologyand methods to, also,
how you share the data. The way that specificationsare
provided for trade, the way that you provide information to
regulators,theseareall important aspectsto business. Andthis
is one of the key reasonswhy participation in standardsand
development of standard methodologies is so important.
(Continued...)
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