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The Greener Solutions Process
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Assessment Criteria

Table 7.3. Scoring guidelines for multi-criteria evaluation framework.

synthetic)

synthetic)

Performance Score
Criteria 3 2 1
Medium hazard level for | High hazard level for
mDth d’leletsfor! ImlD most non-DG endpoints | most non-DG endpoints
Hazard 10 endpoints with high OR roughly equal AND more medium than
hazard level numbers of high and low | low hazard levels for
hazard levels remaining endpoints
Antimicrobial Average of efficacy Average of efficacy Average of efficacy
Efficacy scores =3 scores = 2-3 scores = 1-2
Level of Number of safety data Number of safety data Number of safety data
Uncertainty gaps =0-3 gaps = 4-8 gaps = 9+
. -r-. | Low hazard level for Medium hazard level for | High hazard level for
Biodegradablity persistence persistence persistence
Natural source is Natural source is
Ongin of Raw | available and comparably | available but mmch more | Only synthetic options are
Materials priced or cheaper than expensive than synthetic | available
synthetic alternative alternative
Already used in product
as a preservative OR May be unsuitable for
expected to perform Expected to perform well some products OR may
Product : ey in existing products with : .
tibility optxmallymexxstmg 11 changes in reqmre_]orchangesto
Compa products with minimal (or n formmlation to perform
formmlation
no) changes to well
fornmlation
T
approval for other uses
Re Already approved for use OR i1s a good candidate Ingredient is banned or
gulatory as a preservative by FIFR 2 ~ -
Concerns FIFRA or has t for ptstatus | has Limits on
or has exemp OR has additional allowable concentration
status -
requirements but not
restrictions
$0-20/kg (irrespective of | $20-50/kg (irrespective $50+/kg (irrespective of
Cost source. i.e. natural or of source, 1.e. natural or source. 1.e. natural or

synthetic)




Multi-criteria assessment of potential alternative antimicrobials

Table 7.5. Multi-critenia evaluation framework for Beautycounter.
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Table 7.6. Multi-criteria evaluation framework for Seventh Generation.
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Peptide
Terpenes 1 2 2 2 1 2
Flavono:
Peptides 2 1 1 2 1
Lipids
Flavonoids 2 2 2 2 1 2 1
Phenoxyet]
Lipids 2 2 2 2 2
Methyliso-
thiazoli 1 2 2 1

Higher number/darker color = more favorable



Hazard and effectiveness of octyl gallate relative to
common commercial preservatives
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Smaller values (closer to the center) indicate better performance for that metric

Buckley et al. ACS Sustainable Chem. Eng. 2017, 5, 4320-4331



And the work continues...

Formulation

A+B

Nontoxic subcomponents
History of safe use
Human and animal testing
Naturally sourced

Active reversible complex
Non-irritating
Non-volatile

Water soluble
Low skin penetration

CO,, H,0, NH;

Biodegradation
Wastewater
Ambient temperature

|
A+ B

Dissociated subcomponents
Nontoxic to microbes
Biodegradable
Low risk for antimicrobial resistance

Disposal

Integrating assessment of hazard and efficacy
* Elevates safety in design criteria
* Generates novel ideas
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Summary of Hazard and Function of SPF Insulation and Alternatives
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J. Faludi et al. / Journal of Environmental Management 182 (2016) 111e125



Alternatives to fluorine-based DWR textile coatings

Human Toxicity

Environmental Environmental
Toxicity Fate
Oleophobicity Aesthetics
Durability Hydrophobicity

PFASs =—Nanosols --Spinning

Fig. 5.1. Relative hazard and performance comparison between PFAS and the two alternatives presented in this
report. A strategy is better performing if its endpoints lie closer to the outer ring of the chart. More hazardous and
poorer performing alternatives will score closer to the center.



Silver ragwort leaf inspiration for electro-spun fiber mat

Fig. 4.13. Silver ragwort leaf a) Digzital photograph of a leaf with a beaded water droplet. b) and ¢) SEM 1mages
showing the tangle of fibers and the structunng on the fibers.



UC Berkeley - Greener Solutions
mschwarzman@berkeley.edu




