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New Normal: COVID-19 pandemic

Contaminated surfaces and materials can be an important route
for virus spread

There Is also growing demand for next-generation antiviral
surfaces able to rapidly inactivate any contaminating virus
particles.

JBS has taken one investigation line incorporating antiviral
additives into their products
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V-Block Development Process — Active substance research

In partnership with the Brazilian company Nanox, founded in 2004 with a focus on the
development, production and supply of antivirals, antibacterials and antifungals by

Inorganic synthesis.

We found a technology that can be adapted to our product and process

t Is a compatible additive with the water-based products normally used in the
production of automotive leather for all applications, seats, steering wheel covers,

neadrest, control panel, door panels, etc.

This additive i1s based on micro particles whose active substance is Silver Nitrate



V-Block Development Process — Active substance research

Restricted Substance Verification

ECHA

« Leather is included in the product type 9 (PT09)

« REACH not mentioned as restricted substance

« BPR: Silver Nitrate Is included in the active substances list approved in the

Regulation

OEHHA

* Not included in the Proposition 65 list



V-Block Development Process — Active substance research

Restricted Substance Verification

EPA
* Applies the regulation for pesticides
« Silver and Compounds are registered as allowed pesticides

GADSL

« The use of Silver Nitrate must be declared



The two most common mechanisms proposed for the antiviral effect of silver:

* The silver particle binds to the outer coating of the virus, inhibiting the virus from

attaching to cell receEtors.

Image obtained by transmission electron microscopy of a
treated sample (a) and a control sample (b)

« Silver binds to the DNA or RNA of the virus, thereby inhibiting the replication or
spread of the virus within host cells.



/
’ i /4 .
. ) 5313 ;
TR v L
( = 5 4
' R
. e
A3 N
o 3 .
1. g . ey
- ~Y \ 5
', By e
i - N N
& -‘ : 4 . - ; ~

V-Block Development Process

| Active ' Prototype and ' Determination of the
' substance ‘validation according “durability of antiviral
' Research - specification . effect after using

' Microbiological

. . Launch / Communication
Analysis




V-Block Development Process — Microbiological Analysis

Developed in the Biomedical Sciences laboratory of the University of Sao Paulo, a
Level 3 safety laboratory.

Microbiological tests according to international standards

* Antiviral Test according ISO 21702, Measurement of antiviral activity on plastics
and other non-porous surfaces

* Antibacterial test according ISO 22196, Measurement of antibacterial activity on
plastics and other non-porous surfacesand and JIS Z 2801, Test for Antimicrobial
Activity of Plastics



ISO 21702 Results:

Copies of Virus per mL at different experiment time

Sample Description Copies/mL vzl Incubation
i i . Inactivation (%) time

Positive Control Surface
(Viral System without samples)

2,39x10°

15 min
Test Sample
(JBS Finished Leather with Nanox 1,04x10° 56,38
additive)

Positive Control Surface

6 -
(Viral System without samples) 4,02x10

30 min
Test Sample
(JBS Finished Leather with Nanox 2,80x103 99,93
additive)




ISO 22196 Results:

Bacteria at time

zero
Sample ID S. aureus Bacteria after 24 h R index % Reduction|gacteria at time zero| Bacteria after 24h
ATCC6538P S. aureus ATCC6538P | (Logarithmic E. Coli ATCC 8739 E. Coli ATCC 8739
(UFC/cm?2) (UFC/cm?) reduction) (UFC/cm?2) (UFC/cm?2)
0S 103101/01 1,3x104 1,4x104 Not Reduction 1,3x104 1,5x104
0S 103101/02 1,3x104 0,8x10 3,25 99,94 1,3x10% 1,3x10

Sample 0S 103101/01 — Leather without additive
Sample 0S 103101/02 — Leather with Nanox additive

R index
(Logarithmic
reduction)

% Reduction

Not Reduction

3,07

99,9



V-Block Development Process — Microbiological Analysis

Conclusion

Antiviral activity of leather surface was demonstrated, with a rapid
Inactivation of virus

These results can be extrapolated to other encapsulated viruses, which
are surface viruses

Also an antibacterial efficacy against Gram+ and Gram- bacteria
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For each tested additive concentration, comparative physical
tests were carried out between treated and untreated leathers

Results:

Rubbing (E.G.) Coating Behavior at Taber
adhesive permanent sewing
ID Sample Taber strength folding
Dry Wet pH (N/cm)

210420-1E 5 4/5 4/5 OK 7.25 OK OK
210420-2E 5 5 4/5 OK 5.84 oK oK
210420-3E 5 5 5 OK 10.04 oK oK
210421-1E 4/5 5 5 OK 9.84 OK OK
210421-2E 5 5 4/5 OK 6.52 oK OK
210421-3E 4/5 4/5 4/5 OK 4.87 OK OK
Regquirements > 4/5 > 4/5 > 4/5 Without damage > 4 Niem (\j":r:‘;’;; Without damage




For the ideal additive concentration found, Automotive Leather
was produced and tested according to International TL

CIBES)
Popuical Tasts Lascraong
Jomk Lloes 4040
T, Mordesien, Lingusy
T (o508 2 TE-O00m
¥ [esm o -
Color: BLACK
N* de desamollo: 2118-1E
Automotive Leather
Fecha: 19042021
Tamafio N de En
N Ref. MNoma ENSAND muesira muEsras ENSayo RESULTADD Dbservaciones REQUERIMIEENTO
DiM EN 50 . 3
511 P Thickness | Espesor 5 medidss o a5 12-1.5mm
100 x 100
s12 | PMEYSY | Gross Density  Densidad ety - 07 0.6- 0.8 glon?
DiMEN IS0 [Weight per unit area | 3
5 2420 Masa por unidad de rea 3 = 800 - 1000 g/
DIMEN IS0 |Grease content | Muestra 1: 8,1
514 . 10+ 0.1 2 B-13%
4045 Contenido de grasa [ a Muestra 2 8,5
18 oMENED (pHValue! Muestra 1: 3,76 =35
4045 |Valor de pH s201m 2 Muesra > 3,73
DINEN IS0 | Difference figure | ) Muestra 1: 0,5
315 . =07
4045 indice de diferencia Muestra - 0.4
S1E DiNEN 50 | Chromium content [ 5 Muestra 1: 3.5 -
1% | 382,22 |Contenido de cromo Muesira 2 3.8 i
Muestra 1: 38
oiMEN 50 |Layer thickness of finish [
517 1TIEE E dela L. 50 x50 mm 3 Muestra - 38 25 -45 pm
Muestra 3: 38
s34 Maximum tensile strength / X Y 130N
: Traccion 151 183 valores individuales =80 N
DiM EN 50 ¥ v
I3TE x 110 x25 mm -
5232 Elongacion a la rotura VT figura 1) 3 3y a1 a7 35-60%
Specimen
523 Grafico fuerza- desplazamiento Aduntar grafica
Stitch Tear Resistance | X ¥
DiM EN 150 - : 50 x 20 mm z60M
524 3380 memm del desgamo en un (v figura 3) 3 3y 715 65,3 ind ]

Stitch Tear Resistance | b ¥
DN EN IS0 - : 50 x:20mm 80N
524 23810 ::Etemm del desgarmo en un v figura 3) 3xi 3y 7.5 653 [ e e p——
DIMENISO | Tear propagation force [ 70 x40 mm ; X Y L
525 33771 Fuerza de desgaro ver figura 1) I 3y 53 74 valores individualesz 25 N
Elongation behavior and retum
528 behavior | Elongacion estatica y Reportar vakor
remanente ¥ ¥
s Elongacitn estiiea Sixmamm | 3wy
5261 F- 0N, 300 124 11,7 =15%
Elongacion remmanente
5281 [med despues de 30 min) 32 <8%
Banding force [ Blanduwra con X Y
527 VDA 230-200 | bending 30% 50 mm B! Ey 3z 3T Tap {ladoflor) 2-5M
Codnicion & 38 36 Botiom flado came)
Water resistance | Penetracion
0% 400 2 Sin cambio de cobor ni
528 s Poner 1ML oe 303 decllaa on o lado x Ok deformacion el lado fior
came. Evauar usgo de 4hs
D'NENEJ?DWE'Matmsismmufu.egainside: 45
528 | e imo o) oEracion alealin 4010 mm 2 Muestra 1:5 {escala de grises)
Xiz SKg/ (37 2 2FC /S Mugstra 2 §
5310 S— wzmtddmf
5402 ones }'- !
52101 Normal - 100 000 cickos 7O X45 mim 1%/ 1y O O
Luego de hidrlisls: 168h a TPC y 75% HR, CNtar mas
52102 | VDAZI-208 | oir durants 240 - 5000 cioioe orandes 1ui 1y Ok OK
szus | PHS |Emmo-10c- 30000 ciice 127 1y oK oK Sin quicbre ni Blangueo
0 %45 mm utilizando aumento X
DiN EM 150 105
ELE Luego de un ciclo de solldez a la iz - 10
52104 VDA 230-26, |000 cicios 140 x 65 mm a1y [ O
Append 1
S Water vapor transmission | Muesira 1: 1.1
E211 \angs  |Permeabilidad al vapor @ 38 mm 3 Muestra 2 1.2 = 1.0 mglent” b
Sin TaEmiento previo Muestra 3 1,1
O EM 20105 |Heat Resistance | Amarilleo z4
s52.12 ALZ 20 X 50 mm 1 4% {escala de grises)
1d4h 3 100°C




For the ideal additive concentration
was produced and tested according to International TL

found, Automotive Leather

5213 |oiNENIs0 10s{Hiah temperature light exposure / Sin cambio de color
EOF Solidez a la luz Muestra 1: 4/5
140 x5 mm 2
52131 | heeaiet |3ckscs Muestra 2 412 24
- Appand {escala de grises)
Ciating adhesive strength of the
5214 finish /
oMy en |Adherencia de a terminacion ® ¥
521411 N84 fepeg 140% 20 mm Tl 1y 6,53 7.7 = 4.0 Nigm
521412 HUMmedo - ina hora e agua destiada 140 %20 mm 1l 1y 315 33 = 1.2 Wem
S2.142 Luego de 100 000 fiedones 7D x45mm 1w 1y 5482 593 2 3.5 Niem
DN EM 150 105
E% ;
52143 VDA 230296, Luego de 3 ciclos de solidez alaluz 140 % 65 mm 1l 1y 235 Nem
Append 1
Fastness to rubbing / . e .
5215
Frotes veclic Sin dano en la terminacion
52151 m:gnm Seco - 2000 ks s 45 245
52.152 Himedo - 500 cidos 120% 30 mm i1 para 5 =45
52153 Soluckén alcalina - 100 cidos wensay) 5 =45
52154 | DINS1631-2 |Special boling point spirt- 20 ccoe 5 =45
52156 Etanoi - 5 cidos 45 =4
Wear characteristics | ..
5216 Abracion Tal BEvaluacion con lupa 8%
28 Muestra 1: 0K . . .
521611 | 1BO17076  |Sn cosura - 500 coios @ 106 mm Sin exposicion del semi.
dcic Muestra 2- 0K
5216.12 O aobie COBrE- 40 Sl 100 X 100 mm Muestra 1: OK Sin expesicion del semi.
Muestra 2 OK
Wear characteristics |
s2se2 | NSO | Abrasion Martindale @ 10 mm 1 5 Miimero de dafios<4
Martndale ball plats - 1500 ciclos
Shrinkage behavior |
5217 i Encogimienta
52171 n ﬁ:mﬂe EmegRmEN- N3 | e =0 mm 55 £7%
manzaren ia E
MUSETE Un (2 para
Cicio cimatico de envegecimiantn ;
521472 ™ [smuiacion de de cimas de humedagy | CUSdRM0 MR I00)  cEnsayg) £T%
temperaturs) 200 mm
53
Luego de 168h a 120°C (Encogimiento y a7 =T%
52173 i Ameaies) : 23EG)

Dirt repellency
Repelencia a la suciedad
||m| 'E'ml 3l acefe: prueta de 200 200 mem z =4
5
Prueta de |3 gota de Alcanoliagua 2040 x 200 mem z EL
5
Fepelenca al acehs luego de abeasion 5 a4
[(SDrasion Tabear) & 106 mm 5
. - Y N
Loose-grain effect / Flojedad 30 XS5 1=y ] walores individuales = 2
Soiling behavior I n
Lirnipiabilidad & 140 mem 1 .
|escala de grises)
ENPA 1TO-T-1172 - 1000 ciclos
&5 x 100 mm =3
Stick slip behavior 25 .50 mm =] 4 Para RPN = 4 5= debe aduntar
CUNG e SNsay0
. . =3
Color adaptation cruest [ finish A 1 .
o m 4 escala de grises
Buming Behaviour [ Flamabilidad
22y X
5224 TL 1010 FSEX100mm | (1 parpara .
Mamal < 100 mmfmin
'ensayn) o
7 das @ BIFC- 48n6 @ 2322°C ¥ 50% AH [i] < 100 mmémin
Fogging (gravimetic)
Fogging gravimetrico
MussTas 7 dias en desacador Muestra 1: 3.5
s2352 PV3015  |Bafio termostatizacs (100 £ 0.3) °C @ &1mm 3 Muestra 2 3,2 =5 mg
Agua de entlamiento (21 2 1)°C Muestra 3 3.4
Tiempo de ensayd 16 N 2 10 min.
Fapel @uminio 33 - £h en desacagor
Odor | Muestra 1: 3 235
52253 Py 30D [Olor 200 % 200 mm 3 Muestra 2 3 Ewaluar segin tabla 1
2h at B0°C Muestra 2- 3
Potential for mold growth I -
5296 P 3970 Creciméento de hongos @ 90 mm 3 O Condicionalments OH
SKD i50 17za¢ | DLC Softness /Blandura BLC Se EvallE En & CuED 3.8 =35 mm
& 25 mm
Resistance to Hot Alr | Resistencia Sin cambio de color,
533 TL 52064 al Aire Caliente R0 e 3 Ok endurecimiento
o dano en la terminacion




Leather with additive

Leather without additive

Conclusion

Incorporation of V-Block technology does not affect the organoleptic or
physicochemical properties of the leather
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Gracias
Thank you
Merci
Obrigado
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