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What does the future look like?

(Hicks et al., 2015, ES&T)



(Hicks et al., 2015, ES&T)



(Xiu et al., 2012, NanoLetters)



Study Material Brand 
Product size 

[cm] 

Initial Ag 
content 

[µg/g] 

Silver   
migrated 

range 
[ng/cm

2
] 

Silver 
migrated 

range [%] 

[1] HDPE (bag) 
Fresher 

Longer 
29 x 27 28  0.1 0.06 

[5] 
PP 

(container) 
Kinetic Go 

Green 
13 x 9 x 7 3,200  31.5 0.01 

 
PP 

(container) 
Oso Fresh 11 x 8 x 5 3,300 10.2 0.01 

 LDPE (bag) 
Fresher 
Longer 

20 x 20 3,300  3.8 0.02 

[15]a
 PE  (bag) 

Sunriver 

Industrial 

15 x 15 x 

0.007 
100 33 * 

[17] 
PE 

(container) 

Kinetic Go 

Green 
* 1  2.8 1.4 

 
PE 

(container) 
Original 
Always 

* 11.9 2.7 0.2 

 PE  (bag) 
Fresher 

Longer 
* 22.5 2.0 1 

 HDPE (bag) 
Special 

breast milk 
* 31.2 3.1 1.6 

	



 

 

 

 

Raw Materials 

and 

Manufacturing 

                        

Usage 

                    

Washing 

                    

Disposal 

Polymer 

In In In 

Water 

Silver       

nitrate 

Sodium 

borohydride 

Silver & 

Nitric acid 

Trimethyl borate & 

Sodium hydride 

nAg 

Water Electricity Detergent 

Out: water, nitrogen 

monoxide, hydrogen, 

diborane, sodium nitrate, 

emissions associated to plastic 

production 

Out: Ag ions Out: Ag ions & polymer Out: Domestic wastewater      

& Ag ions 













Study Product Nanosilver source Effectiveness  

(Metak & 
Ajaal, 2013) 

Carrots chips Commercial polymer container 
Shelf life extended  from 5 days         

to 10 days.   

(An, et al., 
2007) 

Green asparagus Coating solution 
Shelf life extended  from 15 days       

to 25 days 

(Emamifar, 
et al., 2010) 

Orange juice Commercial polymer packaging 
Shelf life extended  from 28 days       

to 56 days 

(Cozmuta, et 
al., 2015)

a Wheat bread 
Polymer films                   

produced on-site  
Shelf life extended  from 2 days to 

more than 6 days 

  (Li, et al., 

2017)
a,b Rice 

Polymer container            
produced on-site  

Shelf life extended  from around 26 
days to more than 35 days 

(Azlin-

Hasim, et 
al., 2015) 

Chicken  
Polymer films                   

produced on-site  
Shelf life extended  from 7 days         

to 8 days 

	







Conclusions 

• nAg enabled food storage containers have the 
potential to reduce food spoilage 

• The added environmental impact of the nAg in the 
containers is small relative the container

• Small edible lifetime extensions of food by these 
containers is enough to negate the additional 
environmental cost of nano-enabling 
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