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EPA OPP Proposed Nanopesticide Policy 


5 N W G 
Si!¥eI NanotechnoloqyOn 	April 29, 2010, EPA's Office of Pesticide Programs (OPP) introduced Wor~lnq Group 

a new policy interpretation with regard to nanopesticides with the intent of 
issuing a final decision by notice in the Federal Register in June 2010: 

• 	 OPP's working definition of nanomaterial is: 

An ingredient that contains particles that have been intentionally 
produced to have at least one dimension that measures between 
approximately 1 and 100 nanometers. 

• 	 The notice will announce a new interpretation that the presence of a 
nanomaterial is reportable under FIFRA 'adverse effect reporting' 
provision Section 6(a)(2) - applies to already registered products as 
well as products pending registration 

• 	 The notice will memorial ize OPP's view that an active or inert 
ingredient would be considered "new" (FIFRA and PRIA) if it is a 
nanomaterial - even if the parent material is already registered. 
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EPA OPP Proposed Nanopesticide Policy 


S N W G 
Silver Nanolectlnoloqy 

WOf"nq GroupIn this presentation SNWG will outline why the proposed policy will: 

• 	 Add to the job losses already incurred by antimicrobial si lver producers due to 
EPA's refusal to define a regulatory path for nanoscale silver products 

• 	 Stifle innovation without any benefit to human health and/or the environment 

• 	 Deter investment in green chemistry and sustainable pesticide development 

• 	 Promote a negative public perception regarding nanotechnology 

• 	 Institutionalize an arbitrary and unsupportable definition of nanotechnology 

• 	 Improperly characterize numerous decades-old pesticides and inerts as a 
"new" materials - prompting unnecessary and burdensome review 

• 	 Contradict the statutory language and purpose of section 6(a)(2) of the 
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) 

• 	 Contradict the statutory language and purpose of the Pesticide Registration 
Improvement Renewal Act (PRIA) 

• 	 Place a significant and unjustifiable economic and reporting burden on the 
pesticide industry as a whole 
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OPP's Stated Justification for New Policy 


S N W G 
511ft{ N¥IOIKtnoIoqy• 	 Generic "Potential Human Health Concerns" Wor~ 11'I9 G4'rop 

• 	 Generic "Potential Environmental Concerns" 

• 	 Though no adverse environmental or health effects from the use of 
commerical nanomaterials have been documented 

OPPs decision to introduce broad new regulation based on 


unsupported generalities and theoretical risks 


contradicts the measured and scientifically grounded 'case-by-case ' approach 


to risk assessment supported by the 20+ agencies coordinated under the 


National Nanotechnology Initiative 
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EPA Has Sidelined Contradictory Data 

Industry has provided EPA with an enormous amount of data that clearly S N W G 
SilveJ N~note<l'InoIoq, 

Wori;inq Group

show that there is no reasonable justification for the 'potential concern' 

Dermal absorption (so small they may pass through cell membranes) 
• 	 EPA SAP member Prof F. Filon-Larese has published multiple studies showing that 

dermal absorption of silver nanoparticles is negligible or non-existent. 

• 	 FDA has approved many nanoscale silver bandages with no reported dermal issues 

Inhalation (go to the deep lung and may translocate to the brain i.e, 
could cross the blood brain barrier) 

• 	 EPA SAP member Prof II Je Yu has published GLP studies that the inhalation risks 
of nanoscle silver are minimal and the resultant NOAEL was equivalent to that 
currently recommended for 'conventional' silver compounds 

High durability or reactivity of some nanomaterials raises issues on 
the fate in environment 

• 	 U.S. EPA, National Risk Management Research Lab (C. Impellitteri et al.)"recent 
research suggests that the environmental risk from nanoscale Ag particles is low" 
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Job Losses and Stifled Green Innovations 


S N W G Applicants seeking SilWI NaooteclllOloqy 
Wafting Groupnanoscale material 

registration approval 
present safety data to EPA 

EPA sidelines data that
EPA claims generic 

contradict the 
new risks require new 

generalizations of risk
policy; claim lack of that justify the new

data policy 

Since 2008, manufacturers of nanoscale pesticidal and antimicrobial 
products have been locked in this loop resulting in: 

• Indefinite delays in commercialization 
• Loss of confidence by potential customers and investors 
• Loss of jobs 
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Job Losses and Stifled Innovation 


S N W G Example #1. Dune Sciences S~YI!f NanotectmDloqy 
Wortiinq GroupDUNE 

JCIENCEf 
"Dune Sciences, a small Eugene, OR startup company devoted to green 

nanotechnology, and which has developed an environmentally and 
functionally superior nanosilver antimicrobial technology, was told a year ago 
not to even bother applying for EPA certification pending regulatory clarity 
which one year later is still nowhere in sight, though knowledgeable experts 
anticipate very burdensome requirements for pesticide products with 'nano' 
content." 

"In the case of Dune Sciences, their antimicrobial business is on hold and 
staff have been let go." 

- Testimony given to the US International Trade Commission by Skip Rung, 
President and Executive Director of the Oregon Nanoscience and 
Microtechnologies Institute, March 12,2010. 
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Job Losses and Stifled Innovation 

S N W G 
Sill'tl HanotfChnoloqr 

WoI,11'I9 Grtxlp;
Example #2 . NanoAgri Systems 


"William Norwood, president of nanoAgri Systems, said the Environmental 
Protection Agency told him that he wasn't permitted to market his company's new 
nanosilver, antibacterial packaging. 

"He said he couldn't get a clear answer from the EPA on why he couldn't move 
forward with the process his company developed. 

"Nano is now a fear word and restrictions haphazardly applied will stifle many 
needed advancements that can improve health and other vital areas," Norwood 
said. "Nanotechnology isn't being given a chance by federal regulators and 
environmental activists. " 

from "Nano packaging of food kills deadly bacteria, but government says no go." 

Andrew Schneider, ColdTruth.com, August 10, 2009. 
 8 

http:ColdTruth.com


Green Chemistries at Risk 


• In 2005 EPA registered under FIFRA nanoscale copper wood preservativ~~; ':.~
replace toxic Copper Chromium Arsenate (CCA) products . 

• Nanoscale copper (marketed as 'micronized copper') shows less leaching 
than CCA because the small particles «80 nm) penetrate the wood. 

• This technology was nominated for an EPA Green Chemistry Award in 2007. 

If this product was submitted 
for initial registration today, the 
environmental benefits would 

be indefinitely delayed. 

"M icrod istribution of copper-carbonate and iron oxide nanoparticles in treated wood." H. Matsunaga, M. Kiguchi, P. Evans. J 
Nanopart Res . 11,5. 1087-1098 (2009). 

http://www.epa .gov /greenche m istry / pu bs/ docs/awa rd _entries_a nd _reci pie nts 2007.pdf 
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Job Losses and Stifled Green Innovations 


S N W G Applicants seeking S:lveT Nanotechnoloqy 
wOf_inq Groupnanoscale material 

registration approval 
present safety data to EPA 

EPA sidelines data that 
EPA claims generic contradict the 

new risks; data generalizations of risk 
requirements unclear that justify the new 

or unjustifiable policy 

If the proposed EPA policy on nanomaterials is not rescinded, 
the nanomaterials industry will be indefinitely trapped in a 

bureaucratic loop resulting in continued job losses, 
compromising US leadership in nanomaterials innovation 
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Issues with the Proposed Policy: 

An Arbitrary Definition of 'Nanomaterial' 

S N W G 
Silve. N~notechnoloqr 

WOltilllJ Group 

- The 1 to 100 nm range introduced by NNI is arbitrary and has been 

soundly rejected as scientifically defensible delineation for regulatory 

purposes 


- Qualifying the size range with the word 'approximately' does not make 

it less arbitrary, merely more subjective 


- The proposed definition of 'nanomaterial' is highly subjective 

(intentionality and approximate size ranges) and will perpetuate the 

regulatory uncertainty that is stifling innovation 


- The lack of coordination with NNI is apparent, as similar definitions 

have been evaluated and rejected by other agencies (FDA, EPA TSCA) 


-The proposed definition has not been validated through independent 

review; the EPA Scientific Advisory Panel has NOT reviewed the 

proposed definition despite recent public assertions to the contrary 
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Issues with the Proposed Policy: 

An Arbitrary Definition of 'Nanomaterial' 


S N W G 
Silftf N4Ilotecl'Pnoloqy 

Wortlng Group 

"First, we have the problem of definitions... Unfortunately, the generally accepted 

definition of nanotechnology- " the understanding and control of matter at 

dimensions between approximately 1 and 100 nanometers, where unique 

phenomena enable novel applications" is what the US National Nanotechnology 

Initiative uses-is one of expedience, not of science. It serves the purpose of 

stimulating new research and technology innovation in an exciting new area 

brilliantly. But it doesn't clearly define a set ofproducts and processes that have 

common and specific safety issues; and it was never intended to. 


As a result, attempts to apply the generally accepted definit ion of 
nanotechnology to material and product safety ends up in a messy mismatch. 
Materials that are probably benign come under suspicion, while others that we 
should be worried about potentially slip the net." 

- Dr. Andrew Maynard 

Project for Emerging Nanotechnologies 

"Ten th ings everyone should know about nanotechnology safety" 

2020 Science 
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Issues with the Proposed Policy: 

An Arbitrary Definition of 'Nanomaterial' 


S N W G 
SilI"tf ~notl!(~r 

Wot\IIIQ Group

"The NNI has arbitrarily drawn the line at 100 nanometers. Does that mean that 
something that is 101 nanometers is no longer toxic? I would suggest otherwise. 
But that we need to get away from labeling things and get down to the business 
of hazard identification, exposure assessment and risk analysis." 

- Prof. Martin Philbert 

EPA SAP member 

Meeting of the FDA Nanotechnology Task Force 

October 2006 


EPA should defer to NNI for a scientifically valid and 
harmonized definition. 

The proposed arbitrary and subjective definition will 
perpetuate the irrationality that has marked EPA's 

nanomaterials review process to date 

13 



Issues with the Proposed Policy: 

Misuse of FIFRA 6(a)(2) Adverse Effects Reporting 


S N W G 
Silr1!1 Nanotechnoloqy 

Wof~inq Group: 

• 	 The planed policy would require the presence of nanomaterial in a registered 
pesticide to be reported under the 'unreasonable adverse effect' provision 
though EPA acknowledges that there is no nexus to risk. 

• 	 The new policy will unquestionably stigmatize the use of nanomaterials as 
commentators will equate nanomaterials with "adverse effect reports." 

• 	 The policy contradicts the statutory language and intent of FIFRA section 
6(a)(2) which is meant to be a post-registration check on known risks 

• 	 The policy gives no indication as to the level of certa inty on particle size that 
wou ld trigger a report and would likely result in a deluge of haphazard 
information of little value to EPA for risk assessment purposes 

• 	 Other approaches, such as modifying Part 158 requirements to obtain this 
information without the "adverse effects" label, are legitimate alternatives. 14 



Issues with the Proposed Policy: 

Misuse of FIFRA 6(a)(2) Adverse Effects Reporting 


The stigma of 
associating 

nanomaterials with 
'adverse effect 

reporting' 
will further the 

negative perception 
of nanotechnology 
already created by 
EPA's unwarranted 
risk generalizations 

S N W G 
~ter H4noledmloq, 

Wo!~ lnq Group 

After 10 years and 

$108 in federal 


nanotech 

development, 


EPA has succeeded 

in making 'nano' a 

fear word in some 


of the largest 

global industries 
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Issues with the Proposed Policy: 

OPP Actions Have Already Created A Stigma 


S N W G 
S!I't'eI Nanolethnoloqy 

WoIklnq Group 

Ole ~dit Y}e.w Hlitory ~arks roots t1elP 

IIt 'http : //www.barr~~1!II ttl.(om/~lver/m.cro_vs_n 1!lno. 1!I~D 

41 Barrett: Health. I Micro lIS. llano 

~Barrett Micro vs Nano 


Health 

X·StatlC® the silver fiber is a micro technology (a size of one mtlhonth of a meter) Its silver is 

About Silver entirely visible and is permanently bonded to synthetic fibers which are applied topically - next 10 the 

Power of Sl~.er skm Tllere IS no danger of Ingesting Silver and silver IS applied directly to affected targeted areas of 

-S:!~ ~"r;r "T"'~ $i,',e' Flf:oer discomfort I1lfection Of pain. X-Static® the Silver fiber IS registered with the US Food and Drug 

Health Benefits I "The United States Environmental Protection Agency has 

recently begun investigating whether silver ions in nano sized 

application could pose an environmental threat by killing 

beneficial bacteria in the environment, or even be harmful to 

humans. Their investigation is on going." 


Lile ",Lt 0, b' pu,,,eou j,le Uin,co OtblC" LI""Oiili,C 

1f)vest lgating whether Silver Ions In a nano sized application could pose an en\lllonmental th reat by 

killing beneficial bacteria In the enVIronment or even be harmfu l t o humans Their investigatIOn is on 

going 

~~ X.StatlC® bet'tts nono·sllver every t ime. UEI'llTur:llnr 
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Issues with the Proposed Policy: 
Mischaracterization of Nanomaterials as 'New' 

S N W G 
Sill'ff NMIotkllnoloqy 

WIlf. '~ Grcup 

• 	 Nanoscale silver has been 

intentionally produced and 

commerically available for +100 

years. 


• 	 1969. Carey Lea colloidal silver 

produced using same methodology 

as 18891 


• 	 Carey Lea colloidal silver 

average size 7 - 10 nm 


• 	 Confirmed as metallic silver by X-ray 

diffraction 


• 	 Colloidal silver shown as particles 

within range of 1 to 100nm 


D,ill.· 

1 MG. Lea, "On Allotropic Forms of Silver". American Journal of Science, 37 • 
(1889) 476 

2 G.Frens, JTh.G.Overbeek, "Carey l ea's colloidal silver", Kolloid-Zeitschrift F i~. I. "~I~ Tlmll r ! ri" r~l~l"l1-ph Hf a ,',mil 1,,,,,, :oIil \ 'l'r !"l) t [2] 
und Zeitschrift fOr Polymere, 233(1-2) (1969) pp922-929. 
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Issues with the Proposed Policy: 
Mischaracterization of Nanomaterials as 'New' 

S N W G 
SlIm ltlnotldllOloqy• There are many historic, current and potential applications for silver Wott lnq Gf~p 

nanoparticles: 


- Pigments 


- Photography 


- Wound treatments 


- Conductive/antistatic 


- Catalysts 


- Antimicrobial 


- etc. 


• 	 Silver nanoparticles as an antimicrobial (FIFRA): 


- Textiles ego sporlsclothing, socks 


- Medical articles & devices ego plasters, wound care 


- Coatings ego wall paint 


- Plastics ego keyboards 
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Issues with the Proposed Policy: 
Mischaracterization of Nanomaterials as 'New' 

S N W G 
$ilYel Nanole<hnoloqf 

W«~inq Group 

1954: 	 TEM Image of first FIFRA registered s ilver 
product (nanosilver algaecide) from 1954Nanosilver colloidal algaecides (- 10 nm) first 

registered by EPA •. .- .. 
1960s: • 

EPA-registered silver-impregnated carbon filters 
•• • •• ••

• .. • 
(2-15 nm) widely used to protect municipal water 
supply 

1998: 
First FDA approved nanocrystalline silver wound 
care devices are approved 

2002: 
First nanosilver spray disinfectant approved by 
EPA (-50 nm) 

Present: 
Estimated 82% (75 of 92) of EPA-registered 
products contain nanoscale particles or ionic 
(picoscale) silver 

_ Ionic 

• 	LIkely Nanoscalo 

Confirmed Nanoscale 
Unknown 

• Not likely nanoscaile 
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Issues with the Proposed Policy: 
Mischaracterization of Nanomaterials as 'New' 

S N W G 
Silftf NallOt.(\mloqy 

Wo~ 11IQ GroupNegative Economic Impacts of Being 

Mischaracterized as 'New" 


TEM Image of first FIFRA registered silver 
The manufacturer of the very first FIFRA product (nanosilver algaecide) from 1954 

registered silver product from 1954 ­
was recently told by EPA that their product 

• •• 
.• • 
' 

would be designated as "new" under the 


proposed new policy and that they would 


have to reregister with extensive new testing 


- EVEN THOUGH THEY HAVE HAD NO 


REPORTED AVERSE EVENTS IN 50+ YEARS 


OF COMMERCIAL USE. 


The manufacturer expects that the new 


policy will put them out of business. 
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Issues with the Proposed Policy: 

'Nano = New': A Violation of PRIA 


S N W G 
Silm Nanolt(hnoloqr 

Wor~jnq Group 

The Pesticide Registration Improvement Act of 2003 (renewed in 2007) is in 
essence a pact between EPA and Industry to: 

- improve the predictability and speed of the pesticide registration process 

in exchange for 

- increased fees schedule to EPA to add resources for review. 

The statutory language and definition is clear: 

"New Active Ingredient. An active ingredient that is not currently contained in 
as an active ingredient in any registered pesticide product." 

The proposed policy contradicts both the intent (predictability) and statutory 

language (newness is based on fact, not arbitrary definitions) of PRIA. 
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Alternatives Approaches 
SNWG and the industry groups believe that EPA needs access to 

S N W G 
Sijm Nanot.dmlogyinformation with a nexus to risk. 

WoRII'I9 Group 

By EPA's own admission, there is no evidence that nanomaterials per se 

contribute to adverse effects. 


The long history of safe use of numerous nanomaterials (colloidal silver, 
colloidal sulfur, fumed silica, carbon black, etc.) reinforces that existing 
regulations are adequate for managing identified risks. 

Alternative approaches that do not rely on arbitrary definitions and the 
stigma of 'adverse effects' reporting have been outlined in "The Adequacy 
of FIFRA to Regulate Nanotechnology-Based Pesticides, American Bar 
Assoc iation, Section of Environment, Energy, and Resources, May 2006." 

Until EPA fully considers the job losses, economic burden, negative impact 
on green chemstry and innovation, and the stigma to nanotechnology 
development the proposed policy should be indefinitely delayed or 
completely rescinded. 

22 
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Background I Timeline 


May 2008. 

July 2008. 

Dec 2008. 

Mar 2009. 

leTA, Greenpeace, Friends of the Earth , and other NGOs petitiJ~,~,~::;~, 
EPA to stop sale of 'unregulated' nanoscales silver products and to 
adopt the viewpoint that nanoscale versions of existing pesticides 
should be designated as 'new' materials. 

Several FIFRA registration applications for nanoscale silver products 
are denied by EPA. With no public notice or stakeholder involvement, 
EPA informs applicants that it has adopted the viewpoint that 
nanoscale versions of existing pesticides are now designated as 
'new' materials, though the term nanomaterial is not defined. 

Silver Nanotechnology Working Group formed to promote regulatory 
clarity and to provide data to EPA for risk assessment purposes. 

OPP first public acknowledgement that it has adopted the viewpoint 
that nanoscale versions of existing pesticides are 'new' materials. 
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Background I Timeline 

Jan-Aug 09.Silver Nanotechnology Working Group and member compan ieS'~J:tt~, 
present data to EPA. Though no new data is requested by EPA, all 
applications are indefinitely on hold. 

Nov 2009. 	 EPA hold SAP review of nanosilver. Panel indicates that EPA shou ld 
review historic use of nanosilver but expresses the general need for 
additional data. 

Mar 2010. 	 EPA lists "Silver" as new active ingredient in Federal Register. 

Apr 201 O. 	 EPA proposes new definition of nanomaterial and new policy 

interpretations 


Present. 	 Applicants report that no new data requirements are pending, yet no 
applications for new nanoscale si lver have been approved since 
2007. No guidance on timeline / requirements has been proposed. 
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Nanoscale Silver - Origins 


S N W G 
Silver NanolKhooloqy• Comparison of colloidal silver to si lver nanoparticles ... WOT_inq Group 

Engineered? ' Yes. Rationally synthesized Yes. Rationally synthesized 

Size range?" 1 through 100 nm (1-11-1) 1 1 through 100 nm 2 

Size distribution? Wide range possible Wide range possible 

Character? Si lver metal Silver metal 

Color? Brown/yellow color Brown/yellow color 

• Colloidal silver and silver nanoparticles are the same material 

• Difference is only terminology used at different points in history 

1 A.Ede,"The rise and decl ine of colloid science in North America, 1900-1935. The neg lected dimension" , Science, Technology and Culture 1700-1945 series, Ashgate 
Publishing (2007). 

2 EPA: Nanotechnology White Paper", (2007) . 
• Colloidal silver and silver nanoparticles share common synthesis methods. 

"* Size range is arbitrarily set by convention in both cases . Size range 1 to 100nm expresses a range of conventional interest. 
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Nanosilver Aigaecides 

S N W G 
Silvef NanotechnologyEPA-Registered Since 1954 

Wortiog Group 

UgaecJ 
..--~ 
Ia- TM! C()Wt1IIOI 

Of""l,IC1lOIfot' aI _ .............._I. 


Product: Silver Algaedyn 

Particle size: 20-110 nm 

FIFRA Reg # 68161-1 

Type: 0.8% Colloidal Si lver 

First Registered: 12/31 /1 9541 

'NPIRS Public htlp:llppis.ceris.purdue.edu/npublic.htm 


Dynamic light scattering (DLS) data courtesy of NanoHorizons Inc. 
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Nanosilver Aigaecides 


EPA-Registered Since 1993 

Product: nu-clo Silvercide 

Particle size: 25-95 nm 

FIFRA Reg # 7124-101 

Type: 0.8% Colloidal Silver 

First Registered: 6/15/19931 

S N W G 
S,!W. Nanolec:hnoloqy 

WortiII'l9 Group 

~ 
SUvercide 
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, NPIRS Public http://ppis.ceris.purdue.edulnpublic.htm 

Dynamic light scattering (DLS) data courtesy of NanoHorizons Inc. 
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Nanoscale Silver-Impregnated Carbon 


S N W G 
S~"' NtoctKM0!09YEPA-Registered Nanoscale Silver-Impregnated Carbon Filter Media Wonlnq Group 

• Of all EPA silver registrations, 40% (37 of 92) are silver-impregnated filters 

• Nanosilver-carbon water filters have been commercial for over 40 years 

• Silver particles >50 nm are inefficient; particles 2·15 nm are required 

" ... for proper efficiency, the silver must be 
dispersed as particles of colloidal size (less than 

250 A [25 nm] in crystallite size ... )"1• •
• 

FIFRA Reg #s First registered 

58295-1 12/01 /19883 

58295-2 11/01/19893 

10Qtm 

Ryu et al. 2 58295-3 01/16/19903 

, u.s. Patent #3,374 ,608 (1968), "Silver Impregnated Carbon", Assigned to Pittsburgh Activated Carbon Co. (now Calgon Carbon) 
2 S.K.Ryu, S.Y.Eorn, T.H .Cho, D.D.Ed ie, "Distribution of Silver Particles in Silver-containing Activated Carbon Fibers" , Carbon Science, 4(4) , 

168-174 (2003). 
3 NPIRS Public http://ppis.ceris.purdue.edulnpublic.htrn 
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Nanosilver Disinfectants 
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Silm IWnotfClmloqyEPA-Registered Nanosilver Disinfectants: American Biotech Labs Wort tnq Grcup 

Product: ASAP-AGX 
Particle size: 10-50 nm 
FIFRA Reg # 73499-1 
Type: 0.001 % Silver 
First Registered: 2/27/20021 

Product: ASAP-AGX-32 
Particle size: 10-50 nm 
FIFRA Reg # 73499-2 
Type: 0.032% Silver 
First Registered: 4/23/20031 

"These engineered silver particles 
currently vary in size between about 
10-50 nanometers in diameter. .. " 

Wi lliam D. Moeller, President, American Biotech Laboratories 
Teslimonyon Malatia before Ihe U.S. House of 

Represenlalives, Inlemalional Relations Commitlee, 

Subcommittee on Africa, Global Human Rights, and 

International Operations, Aptil 26, 2005. 


"We believe our nano-silver product is an 
important non-toxic broad-spectrum anti­
pathogenic ... " 

Keith Moeller, VP Marketing, American Biotech Laboratories 
ABL press release, Tuesday November 28, 2006. 

, NPIRS Public http://ppis .ceris.purdue.edu/npublic.htm 
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Nanosilver Disinfectants 


S N W G 
Silver N.!nolMhrIoIoqyEPA-Registered Nanosilver Dental Line Cleaners Wortinq Group 

"The Maintenance Treatment contains a controlled, minute amount of colloidal 
silver to keep things clean"1 

Product: H2Pro™ Maintenance Treatment 
Particle size: 1- 500 nm (est) 
FIFRA Reg # 75829 -1 
Type: 0.0015% Silver 
First Registered: 9/9/20042 

~ 

-.::::::­

~ 

1 http://www.garrisondental.com/ 


' NPIRS Public http://ppis.ceris.purdue.edu/npublic.htm 
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Nanosilver Antimicrobials 


S N W G 
Silva Nanolechnolog,EPA-Registered Antimicrobial Additives: Ciba I Bio-Gate Worllnq Group 

Product: HyGate 4000 


.:·m. ·· ', ··· . Particle size: 50-200 nm
· 

·~(k· 	 Agglomerate size: 2-5 fJ m
• :.:.:\".:. ::~.....y •••:::*". FIFRA Reg # 70404-10..-;; . .'~ ' ..~:: :CIba Type: 100% Silver 

First Registered: 09/05/20081 

Product: MicroSilver 8G-R 
Particle size: 50-200 nm 
Agglomerate size: 2-5 fJm

~Gate 	 FIFRA Reg # 84146-1 

Type: 100% Silver 

First Registered: 03/18/20081 


Press Release: "Ciba Specialty Chemicals 
forms marketing cooperation with BiD-Gate 
for silver antimicrobial technology" 
14.12.2005, Basel, Switzerland. 

, NPIRS Public http://ppis.ceris.purdue.edu/npublic.htm 
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FDA-Approved Nanosilver Products 


S N W G 
Sil'l'f!f Nanot«~y 

WoliilllJ Group 

• Acticoat Wound Care with Nanocrystalline Silver ACTICOAT* 
FDA approved in 1998 Anftmkrobial Barrier Dressirg 

SII( In~ J O 

Clinically proven to reduce wound infection 	 -~:'"'~ 

• 	 I-Flow SilverSoaker Nanosilver Catheters 

FDA approved in 2005 
Recommended by NGOs to reduce hospital acquired infections 

• 	 Other FDA approved nanosilver products: 

Baxter Needless IV Connectors 

SilverSol Nanosilver Wound Care Gel 

Bard Silver-coated Endotracheal Tubes 

SilverSof' Gel 
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Silver Additives in Use 

• 	 A key factor in use of si lver additives is the required durability of si lver ion 
release which in turn dictates the amount of antimicrobial additive required. 

• 	 In general: 

S N W G 
SilYfI H<!notechnoloqy 

Wcrl:illq Group 

HIGH 

q) 
... CI) 
q) ::3:. . 
::::"0 
CI) t: 

.... 	 q)-o t: 

t:"e'­
~ e 
E 'S 
<:(0­e 


LOW 

• High Ag+ release rate -> low durability -> high dosing levels required to give durability 

• Low Ag+ release rate -> high durability -> high dosing levels to give required activity 

• Moderate release rate -, good durability at low loadings 

Silver \ 
nitrate )Silver 

/.ulfide ) Silver zeolite 
Silver 

Silver zirconiummetal 
phosphate(bulk) 

Silver glassSilver 

metal 


(micro) Silver
Silver chloride
metal 
(nano) 

< 	 )

LOW 	 Ag+ release HIGH 
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Silver Additives in Use 

• A key factor in use of silver additives is the required durability of silver ion 
Sit"," Itanotec;hnoIoq,release which in turn dictates the amount of antimicrobial additive required. Wor~ 11l9 GroI:p 

• In general: 

S N W G 

HIGH 

.... ~ 
Q) :;) 
~ . 

:::::-0 
." t:: 

.... Q) 

o t::... .­
t::"t:J
5 e

E ·s 
q:~ 

LOW 

• High Ago release rate ~ low durability ~ high dosing levels required to give durability 

• Low Ago release rate ~ high durability ~ high dosinq levels to give required activity 

• Moderate release rate . good durability at low loadings 

Silver \ 
nitrate )Silver Sustainable Technologies: 

- Less silver needed Silver zeolite 
Silver - Less silver loss over lifetime 

Silver zirconium- Highest durability metal 
phosphate(bulk) / 

Silver glass Silver 

metal 


(mic ro) Silver
Silver chloride
metal 
(nano) 

( )

LOW Ag+ release HIGH 
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Human Health Perspective 

S N W G 
Silver NallOtecbnoloqyNanotoxicology in 1926: 

WOI~inq Group 

Bone Marrow Reactions with Nanoscale Silver 

Experimental Bone Marrow Reactions: I. Anemia Produced by Collargol. by Muller, G.L. The Journal of 
Experimental Medicine, Vol 43, 533-553, 1926. 

The collargol or colloidal silver employed is said to contain 78 per cent of 
metallic silver and a small percentage of egg albumin and its oxidation product 
(11). It is manufactured by the H~yden Chemical Works, and distributed by 
Schering and Glatz, New York. The size of the particles has been determined 
by Bechhold (12) to average 20 millimicra (1'1'), the individual particle consisting 
of aggregates of metallic silver and the protective colloid. The concentration of'OLLARGDLUM 

" f'I the colloidal suspension, which was made up in small doses in sterile distilled water~ '911 

and filtered immediately before use, varied between 0 .1 and 2 per cent. Physic­
1_'-:_.. 1 __ 1: _ ............ _ ... 1 ...... _ ... _ ... .... .._: _A l...~~ .............l..: ........._.....,..: ......: .... +.... .....~...... t .... _ ....... nA ......... ........ r1 . 


IV administration of smal/amounts of col/argol [20 nm metallic silver 
particles] produced a stimulation of the endothelium. The animal's health 
remained unimpaired and the blood counts were normal. 
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Human Health Perspective 


S N W G 
S~ver NanotechrtoloqyParticle Sizes of Common Colloidal Silver Products 
WOI~inq Gtou~ 

Argyrol Anti-Infect ive (early 1900s) 

Particle 
Size (nm) 

35 DLS Study, NanoHorizons, 2009. 

Collargol Anti-Infective (early 1900s) 10-20 Mulier, 1926 (1). Bogdanchikova, 1992 (2). 

Mesosilver "Dietary Supplement" 2 DLS Study, NanoHorizons, 2009. 

Protargol Anti -Infective (early 1900s) 2 Bogdanchikova, 1992 (2). 

(1) 	 Experimental Bone Marrow Reactions: I. Anemia Produced by Collargol. Muller, G.L. The Journal of 
Experimental Medicine, Vol 43, 533-553, (1926). 

(2) Activity of colloidal silver preparations towards smallpox virus, Pharmaceutical Chemistry Journal, 
N. E. Bogdanchikova, A. V. Kurbatov, V. V. Tret yakov, P. P. Rodionov. 26,9-10,778 (1992). 
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