
Bonding Characteristics 

Of  

MicroShield 360 
Post Application of Hatchery Surfaces 

Nine Month Field Observations  

This study was conducted between August 18th, 2016, through May 19th, 2017 at a poultry hatchery 

located in the Southeastern United States. The purpose of the study was to determine the adhesion 

quality, bonding characteristics, and residual efficacy of MicroShield 360 when applied to 

representative surfaces located within hatchery facilities. 

For this treatment exercise and the subsequent post treatment observation period the structural and 

mechanical (fan and air handling apparatus) surfaces of hatcher compartments (where the hatching 

process culminates) were specifically chosen for their design uniformity, surface materials, stringent and 

aggressive cleaning protocols, and scheduled availability for testing. 

In all, 28 hatchers with an approximate 10 X 10 footprint were prepped and treated on August 18, 2016. 

Figure 1 Illustration of Hatcher Room that was treated 

First Step: 

Hatchery maintenance and environmental crew(s) complete their standard, but thorough cleaning and 

disinfection protocols of the structural and mechanical surfaces of the hatchers. Hatchers are 

considered prepped for treatment. 

Standard cleaning protocols were utilized, and hatchers were still wet with rinse water (intentionally) 

from the disinfection process in advance of the second step. 



Second Step: 

MicroShield 360, a residual technology designed with proprietary engineering for maximum 

uniformity and reduced cure rates when used in tandem with electrostatic spray application 

processes, was administered to the structural and mechanical surfaces to the 28 hatchers prior to 

placing eggs inside directly from the incubation chambers (setters).   

Post Treatment: 

The hatcher rooms were treated on August 18th and each of the 28 rooms were marked with the 

numbers 1 (one) and 2 (two) using Bromophenol Blue (BPB) at a 30-minute interval between the two 

markings. This was done by separate personnel as a double check that all the hatchers had indeed 

received the proper treatments. Bromophenol Blue indicates the presence of MicroShield 360 on the 

surfaces.  This was conducted prior to the application team vacating the hatchery post treatment on 

August 18, 2016. 

Figure 2 Hatcher room treated on Aug. 18, 2016 

Bromophenol Blue: 

Bromophenol Blue (BPB) is utilized in this study as a dye marker that indicates the presence of 

MicroShield 360 on the hatcher room surfaces.  Bromophenol Blue is an indicator dye that bonds to the 

nitrogen atom of the molecule.  It fluoresces on a color scale of blues based on the quantity of available 

nitrogen. Each SiQuat molecule has a nitrogen atom that the Bromophenol Blue bonds to.  

As the marked (treated) surface encounters surface wear and physical activity the dye marker can 

eventually wear off. However, even with considerable surface activity and aggressive cleaning, inclusive 

of strong detergents and chemical disinfection agents the presence of the MicroShield 360 can be 

indicated again by a new application of the Bromophenol Blue on the target surfaces. 

If the adhesion and bonding characteristics of the molecule are intact and it remains bound post surface 

activity, the reapplication of Bromophenol Blue will indicate the presence of the nitrogen atom in the 

bound SiQuat molecule. Conversely, if aggressive surface activity, gross filth or grime build up covers the 

molecule, or if the surface itself is compromised and the molecule is either no longer present or covered 

up and the dye marker cannot detect the presence of a nitrogen atom, the Bromophenol Blue will 

simply rinse or wipe off. 



Observation Period: 

Normal cleaning protocol for this facility (specifically hatchers) includes power washing, strong 

detergents and disinfecting agents, scrubbing with abrasive (3M Scotch Brite) scouring pads 

approximately every 4 days and the use of a 24/7 slow drip formaldehyde gas as these hatcher rooms 

are turned over for the placement of new eggs. 

We revisited the facility after the first two post-treatment cleaning cycles (approximately 10 days after 

initial treatment) to observe how the molecule was standing up to the rigors of the cleaning and 

disinfection protocols. The wall surfaces were marked in the rooms with a number 3.  As illustrated in 

the picture below not only did the surface indicate the presence of MicroShield 360 but the markings 

from the initial treatment (10 days prior) were still visible. 

Figure 3 Hatcher room on August 29, 2016 with marker reapplied 

The second post-treatment visit was conducted on September 14, 2016 following 3 additional cleaning 

cycles (5 total).  The Bromophenol Blue dye marker was again applied as the number 4, indicating that 

the MicroShield 360 molecule was still present and noted that the previously applied markers were still 

visible after 5 aggressive cleaning and disinfection events. The earlier applied markers did show some 

lightening due to cleaning and abrasion, but clearly indicate that the MicroShield 360 molecule was 

maintaining adhesion and remained bound to the hatcher structural surfaces. 



Figure 4 Hatcher room on September 14, 2016 with marker reapplied 

Due to extraneous events beyond MicroShield 360's or the hatchery operations control, which centered 

largely on the outbreak in Europe of the Avian flu, MicroShield 360 personnel were not permitted entry 

back into the hatching facility again until May 19, 2017.  

During Avian Influenza and other communicable disease outbreaks that can impact poultry and other 

livestock populations, biosecurity protocols restrict outside vendors and contractors from entry to 

hatcheries and similar facilities.  

The goal at this stage of testing was to verify the presence of the MicroShield 360 molecule’s adhesion 

and bonding characteristics over this extended period. After being subjected during a 9-month period to 

approximately 60 aggressive power washings with strong detergents, scrubbing, and disinfection cycles 

a horizontal “dash” was used to denote final Bromophenol Blue testing on May 19, 2017.  

Figure 5 Hatcher room on May 19, 2017 presence of MicroShield 360 detected (273 days after initial treatment) 

MicroShield 360 has shown that its proprietary residual technology is a durable antimicrobial coating 

that possesses superior adhesion qualities and multi-surface bonding characteristics. This was 

accomplished with one treatment at the onset of the trial. 

Duplicating the aggressive cleaning and disinfection protocols utilized in the hatcheries other than in 

food processing and manufacturing would be difficult to imagine just due to the logistics. This includes 

all healthcare environments charged with protecting public health and safety. 



In Summary: 

The study was initially commissioned as a comprehensive look at the benefits of MicroShield 360's 
residual antimicrobial coatings in the hatchery environment. Post initial treatment visits were scheduled 

to observe the rate of degradation of the structural and mechanical surfaces post cleaning and 

disinfection. These observations were needed to assess the timing of when subsequent antimicrobial 

treatments would be scheduled as surfaces wore down from repetitious post treatment maintenance 

procedures.  

The focus of the trial was permanently altered upon the onset of the Avian Influenza in the fall of 2016. 

Unable to access the hatchery during that period, MicroShield 360 awaited the end of the biosecurity 

ban. Once notified that the company could gain access, it was determined that the corrective action was 

to interview hatchery management to determine whether any changes had occurred to the cleaning 

and disinfection protocols during the entry ban and finally, to test one last time for the presence of 

MicroShield 360's residual antimicrobial coating. 

 The results of this disrupted, but salvaged trial, while not conducted in the manner that it was originally 

designed, did prove beyond any doubt that MicroShield 360's proprietary residual antimicrobial 

coatings have been properly formulated for novel delivery methods including the utilization of 

Electrostatic Spray Systems and that the coating’s uniformity, adhesive qualities, bonding characteristics 

on multiple surfaces, and its impressive durability is unmatched.   

This document was provided by Clearstream Technologies LLC as an accurate representation of 
the performance of the proprietary active ingredient in MicroShield 360
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