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Cleaning and disinfection
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Adapted from GREZZI|, 2008; KASKOVA et al.,, 2006 Time
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CLEANING AND DISINFECTION
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Adaptado de Kaskova, A., et al. "Efficiency of sanitary treatment in poultry breeding and poultry meat processing plant." Acta Veterinaria Brno 75.4 (2006): 611-617




Microbiological Field Evaluation

How many days to wash?

What is the result of the washing?
3 L3

In this case:
Washing time: 15 da§s

Employees involved: 2

6 levels
4 batteries

Equipment: 2 pressure washers
Water consumption: 30,644 gallons

(116 m3)
X &



Microbiological Field Evaluation

SWAB SAMPLES COLLECTION

1.
P

3.

Corridor Floor 4
Corridor Wall 4
Roller Crawler 1 /1
Foot 10 /11 — bat 3
Cage 10/5—-bat 1

Box1,2e3—-bat3
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Microbiological Field Evaluation

SWAB SAMPLES COLLECTION

1.

2.

3.

Corridor Floor 4
Corridor Wall 4
Roller Crawler 1 /1
Foot 10 /11 — bat 3
Cage 10/5—-bat 1

Box1,2e3—-bat3
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Microbiological Field Evaluation

SWAB SAMPLES COLLECTION

1.

2.

3.

Corridor Floor 4
Corridor Wall 4
Roller Crawler 1 /1
Foot 10 /11 — bat 3
Cage 10/5—-bat 1

Box1,2e3—-bat3

. ENTEROBACTERIA iMESOF"HILES
DIRTY | WASHED :DISINFECTI Reduction DIRTY E WASHED :DISINFECT= Reduction
5,93 6,61 1,91 6,20 ;,-64 4,28
5,20 5,49 4,78 59D 71 1 5,26
6,18 6,48 5,90 6,32 ;,_90 5,94
4,86 4,00 = W 6,34 ;30 5
2,30 4,15 3,18 5,20 ;43 5,28
- 4,40 7,04 1,60 5,34 ;,-36 2,98

4.81A 5.62A 3,44FB

5.80A 7,128  494¢C




Microbiological Field Evaluation

Detection of the AlV

b i)

b od]
was carried out % Hgi_

heod]

by r-RT-PCR for type A
influenza virus

Crates Wheel
Before C&D protocol 75% 38%

After C&D protocol 29% 12%

Outside Cabin
8_7% E§2%

22% 38%

Source: Huneau-Salaun, 2022




Clean & Disinfection Procedures

Avoid the transmission of diseases @J Cleaning
from one flock of birds to the next R .
Disinfection

Q Sampling




Clean.& Disinfection Procedures

The Process is based on the STANDARDIZATION of PROCEDURES so that the RULES
are followed without "deviations", resulting in excellence of results.

Rules Method Standard

Dirty house > Preparation > Dry cleaning> Wet cleaning> Disinfection > Sampling > Placement >




Execution schedul

DIRTY HOUSE

Beginning of Preparation and Dry Cleaning
immediately after removal of the birds!!! PREPARATION

DRY CLEANING

WET CLEANING

DISINFECTION

SAMPLING

PLACEMENT

A W DN R

ul

. Departure of the birds

. Insect and rodent control

. Manure removal

. Empty feeders, boxes and feed silos and give proper

disposal

. Emptying and dismantling equipment
. Cleaning of non-demountable materials, utensils and

equipment

. Sweeping of ceiling, curtains/walls to remove dust and dirt
. (Fire disinfection)

. (Wet cleaning)

10.
4 4
12.
13.
14.
15.
16.
176
18.

Checking cleanliness

Drinking Water Pipelines Cleaning
Maintenance

Disinfection

(Measuring efficiency — Laboratory Monitoring)
Equipment assembly

Insecticidal and rodenticidal application
Rodent control

Placement of a new flock




Clean & Disinfection procedures

Dirty house > Preparation > Dry cleaning> Wet cleaning > Disinfection > Sampling > Placement

DRY CLEANING >> WET CLEANING >> DISINFECTION >> SANITARY PERIOD

It's the removal of dirt
(mechanical action).

It is removal of
microorganisms.

(use of detergents)
Guandalini, cols.1997

Disinfection is the set of
measures employed to
prevent the entry and
growth of microorganisms
in an environment or
structure, making them free
of infectious agents, with
the use of disinfectant
substances or other
physical forms of
disinfection

(SPINOSA et al., 2006).

It is the last part of the
cleaning and
disinfection process.
Important for residual
action of disinfectants
and desiccation
microorganisms.
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Clean & Disinfection Procedures HIN
Dry Cleaning

v' Removal of dirt (dust, feathers, leftover feed and manure);
v Follow sequence: (top down and inside out)
ceiling, curtains, walls and floor
v' Makes washing easier;
v" Improves the efficiency of the following steps;
v’ Saves time;

v' Saves water.
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Deterqe
Hard water waste Calcium and Magnesium (minerals)
Acid Inorganic Metal waste Rust and other oxides
Detergent : : Films that form when an alkaline detergent is
Alkaline residues .
not rinsed off properly
Alcaline Feed waste Feed scraps
Detergent Organic Petroleum waste Lubricating oils, fats and other lubricants
/Surfactant

Non-petroleum waste Animal fat

Adaptado de Marrio 99 006
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DRY + WET CLEANING

1. Dirt removal
2. Apply detergent solution




Clean & Disinfection procedures
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Organic material

Contact time Temperature
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INTERNATIONAL

Disinfection is not magic. It is science.

InFosmasmon, ace The ‘Dhamrscmon 101" oocuwenT 7 www cfsph iastate edu
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Sih edifion. 2001. Lipgincott, Wilkams and Wilkins: Philadesphia . TCw S TATE HINIVERSITY®
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Clean & Disinfection procedures

FACTORS INERT TO THE CONDITIONS OF APPLICATION

Application Time:

Morning? Noon? Afternoon?

Solution volume




Clean & Disinfection Procedures
Efficacy Testing of X Disinfectant (50%) at 1:1000

Pseudomonas
aeruginosa

Without Organic Matter
3% Organic Matter
5% Organic Matter
7% Organic Matter

Escherichia coli
Without Organic Matter
3% Organic Matter

5% Organic Matter

7% Organic Matter

1!

Resistant
Resistant
Resistant
Resistant

1’
Resistant
Resistant
Resistant
Resistant

5!

Sensible
Sensible
Sensible
Sensible

5’
Sensible
Resistant
Resistant
Resistant

10°

Sensible
Sensible
Sensible
Sensible

15’

Sensible
Sensible
Sensible
Sensible

15’
Sensible
Sensible
Sensible
Sensible

Efficiency Testing of disinfectants against bacterias, 2021




Clean & Disinfection Procedures
1:1000

1:1000 = 1 gallon of product in 1,000 gallons of water
If the product is 50% of active principle

So... if  use 1:1000 of a 50% product,
It means 500 ppm of active principle in the final solution




Clean & Disinfection Procedures

solution volume

Recommendation:
4 gallons of disinfectant solution per 10.8 ft2

If the house has 328 ft x 65.6, it means 21,517 ft2

So... if the recommendation is 4 gallons per 10.8 ft?,
It means 8,000 gallons of disinfectant solution per
house



Clean & Disinfection procedures

Fill the tank with 8,000 gallons

Close the entrance of water

Add 8 gallons of the disinfectant

Apply solution disinfectant volum of 8,000 gallons

per dry house to disinfect (ceiling, walls and equipment

e
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Clean & Disinfection Procedures

Dirty house > Preparation > Dry cleaning> cle\/;/r?;[ng > Disinfection > Sampling > Placement

DRY CLEANING >> WET _.SANING >> DISINFECTION >> SANITARY PERIOD

. Disinfection is the set of It is the last part of the
The scarcity of water )
_ measures employed to cleaning and
deter.mlnes thg death of many prevent the entry and disinfection process.
microorganisms and the growth of microorganisms Important for residual
sporulation of certain fungi in an environment or action of disinfectants
and bacteria, so drying is an ESUIE ORI EL0 T R URICE and dissecting
important decontamination KRNI (CITER:Te [T CIRWiig! microorganisms.
option (Kamwa, 2012) the use of disinfectant
substances or other
physical forms of
disinfection
(SPINOSA et al., 2006).

It's the removal of dirt
(mechanical action).
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WHAT IS MY NEED?
CHOICE OF DISINFECTANT

There is no ideal disinfectant for all situations and the determinant at the time
of choice is multifactorial (coLpeseLLA et al., 2004).

When selecting a disinfectant, we must consider the specific characteristics:
v’ Active ingredient
v Target microorganisms
v Environmental factors;
v Operators' health.

Fonte: DROVAK et al., 2008.
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People Flow

A) More contaminated?

B) Less contaminated?

(Hint: It's Answer Al)




People Flow

Evaluating the efficacy of boot baths in biosecurity protocols

Sandra E Amass, DVM, PhD, Dipl. ABVP; Bryan D. Vyverberg; Darryl Ragland, DVM, PhD; Carol A. Dowell; Cheryl D. Anderson;

Jason H. Stover; Diwight ]. Beaudry

SFA, BV, DR, CD, CA: Department of\-’ererin;lr_\_r Clinical Sciences, Purdue University, 1248 Lynn,
West Lafayerte, IN 47907-1248; email: amasssavet.purdue.edus |S, DB: Department of

Statistics, Purdue University

This article is available online at http://www.aasp.org/shap.html.

Amass SE Vyerberg BD, Ragland D, et al. Evaluating the efficacy of boot baths in biosecurity

protocols. Swine Health Frod, 2000;8(4):169-173.

Swine Health and Production — Volume 8, Number 4

Results: The type of disinfectant was irrel-
evant if manure was not removed from the
surface of boots prior to disinfection. Scrub-
bing was indicated to adequately remove
manure. Contaminated boot baths increased
boot contamination during cleaning. Disin-
fection was accomplished after manure-free

boots were soaked in Roccal™.-D Plus for 5
minutes.

mplications: Proper disinfection of boots
includes removing all visible manure from
boots and then soaking the boot in a clean
bath of disinfectant for the time period
recommended on the disinfectant label.
[mproper boot cleaning methods waste
time and money and may place the herd at
risk of pathogen spread.




People Flow

#/ USE THE HOSE
AND A BOOT BRUSH

» TO CLEAN

MANURE, BEDDING

OFF BOOTS

BEFORE DISINFECTING

L Fooc{ﬂfiem

DISINFECT
CLEAN BOOTS;

. DO NOT

) RINSE TO ENSURE

WET CONTACT TIME

D & o
L sbubiic Health
oS e




People Flow

1. dirty boots
2. rinsed with water

3. disinfected

Source: ILVO |LVQ"|

==

UNIVERSITEIT
GENT

Prevalence of Salmonella was 19,7%

Fonte: Prev. Vet Med., 2011
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After shower On farm outside Inside of Hen
before Henhouse of hen house house

“It is estimated that men are responsible for 90% of disease outbreaks.”
(Oscar Rivera Garcia-Bioseguridad Industria Avicola)
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People Flow

s B o3

Plate 1: Plate 2: “ wash” Plate 4: wash water
without wash with water water + soap + soap + dried +
alcohol 70%
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Water Program

Farm1 Public network water Farm 2 Well water

No treatment @ farm

15

Chlorine (mg/cl) . Chlorine (mg/cl)
0 K}
Moul
O —— 100 ) S 23
0
Fecal streptococcus — Fecal streptococcus g
Total coliformes X Total coliformes 2
I 100 ) 0
0O 20 40 60 80 100 120 (0] 20

Collection point I End of the pipeline

40

40

60

Chlorine @ farm

80

100

120



Water Program ISR [ 4s/ My el

\ '.-
si ™ Avian Cholera, Bordetella,

E.coli, Salmonella, Avian
Influenza, Campylobacter

. . and Staphylococci.

Ensure 3 to 5 ppm of chlorine in
the water consumed by the birds

! ‘ ! 9 10 11 1213 14

«~———  ACIDA ALCALINA ——
NEUTRA

pH above 8 impacts

chlorine effectiveness
(Matkins, 2020)

\\“ Potential Oxy Reduction > 650
Aw 3
Ny

AW

l‘ﬁl
1

—
/ 1
L




Water Program

APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Dec. 1994, p. 43394344 Vol. 60, No. 12
0099-2240/94/304.00+0
Copyright © 1994, American Society for Microbiology

Direct Measurement of Chlorine Penetration into Biofilms
during Disinfection

DIRK pE BEER,'t ROHINI SRINIVASAN,?; anp PHILIP S. STEWART?*

Center for Biofilm Engineering' and Department of Chemical Engineering,> Montana State University,
Bozeman, Montana 59717

Received 20 June 1994/Accepted 29 September 1994

Transient chlorine concentration profiles were measured in biofilms during disinfection by use of a
microelectrode developed for this investigation. The electrode had a tip diameter of ca. 10 pm and was sensitive
to chlorine in the micromolar range. The biofilms contained Pseudomonas aeruginosa and Klebsiella pneumoniae.
Chlorine concentrations measured in biofilms were typically only 20% or less of the concentration in the bulk
liquid. Complete equilibration with the bulk liquid did not occur during the incubation time of 1 to 2 h. The
penetration depth of chlorine into the biofilm and rate of penetration varied depending on the measurement
location, reflecting heterogeneity in the distribution of biomass and in local hydrodynamics. The shape of the
chlorine profiles, the long equilibration times, and the dependence on the bulk chlorine concentration showed
that the penetration was a function of simultaneous reaction and diffusion of chlorine in the biofilm matrix.
Frozen cross sections of biofilms, stained with a redox dye and a DNA stain, showed that the area of chlorine
penetration overlapped with nonrespiring zones near the biofilm-bulk fluid interface. These data indicate that
the limited penetration of chlorine into the biofilm matrix is likely to be an important factor influencing the
reduced efficacy of this biocide against biofilms as compared with its action against planktonic cells.
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Biofilms

Survival time of pathogens in water

Microrganismos empo Fonte

Salmonella sp : André et al. (1967)

André et al. (1967)

André et al.

]
5,

Filipetal. (

Bonaduce |

iy Fastenin | Maturation Il 5. Enteritidis 30 Pokorny (19
Initial . 9 . SRR e | Eveeg Diseoegy .
connection Maturation | Dispersion {Amaral, 1996)

***Treatment and vacccines thru driking water
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Measure volume to complete the water line inside the house;

Fill water tank with this volume and add Quaternary ammonia 500ppm;
Open the end of the line and fill until foam comes out at the end of the line.
Close and leave the solution to soak for 24 to 48 hours;

Flush and check if there is a need to unclog nipples..

Repeat if necessary.




MORE QUESTIONS




Taking Home Mesages




Thank you for your attention
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Follow us on Llnkedln‘ @ " Find out more about .

H&N International GmbH ' KAI farming assistance



