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Competitive Advantage : Technical Textiles (ETHII

THAILAND TEXTILE INSTITUTE
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Technical
Textiles

Upstream

Technical Textiles Technical Textiles
Midstream Downstream

Agrotech Meditech
Horticulture . landscape Hygiene. medicine
gardening, agriculture + forestry,
animal keeping

Buildtech

Membrane. lightweight + massive
construction,  engineering  +
industrial building.

Clothtech
Garments, shoes

filament
G Woven/

Mobiltech
Cars, ships. aircraft. trains.
space travel

Oekotech
Environmental protection,
recycling, waste disposal

Knitting

Packtech

Packaging, protective-cover
systems. sacks, big bags.
container systems

Geotech

Road infrastructure, Railways.
Irrigation and Hydraulic structures,
Waste Landfills, Dams ete.

Hometech Protech
N Fumiture, upholstery + interior Person  and  property
on-woven furnishing, rugs, floor coverings protection
Indutech Sporttech

Filtration. cleaning, mechanical
engineering, chemical industry

Sport and leisure. active
wear. outdoor. sport articles.
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Source : https://textilebasics.wordpress.com/category/3-
technical-textile/

Technology & Innovation

Source: Office of Industrial Economics, Ministry of Industry
Compiled by Thailand Textile Institute
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Value Chain of Textile Industry in Thailan
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Fabric & Finishing

*Cotton °* Banana
Natural » *Hemp * Coconut
* Silk
* Polyester
Man-made *Nylon .yiscose
* Acrylic

d 12 d 156 d 1,646

* Knit .
» Woven * Dyeing

* Printing

* Non-woven

Employment 69,298 people 153,217 people
Export 4,668.1 MUS (+7.3%)
Import 3,650.8 MUS (+10.7%)
Balance Trade 1,017.3 MU$

Source : THTI

d 2018

Clothing

OEM

ODM OBM

ad 2,143
329,085 people

2,465.6 MUS (+5.1%)

1,717.8 MUS (+24.1%)

747.8 MUS



Medical Hub Medical Textiles
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i \ Implantable
'Healthcarel m';'t';r'i'; !antahle ! e riale Extracorporeal
| hygiene + Wound dressings, 1 ° Sutures devices
I I —
: products + Bandages, : * Soft-tissue implants * Artificial kidney
. . * QOrthopaedic .
I+ Surgical Plasters ! implar?ts * Art Liver, and
;  clothing * Gauzes |« Cardiovascular * Art Lungs
1 . « Lint I implants
1 * Surgical covers . 1
1 . + Wadding, etc. I
| * Bedding |
I I
I Clothing :
i * Incontinence |
| diaper/sheet :
I I
I Cloths/wipes :
| * Surgical H
. hosiery ]
\ 4
\\~ ____________________ —/,

2019 Thailand has demand for garments for medical usages
® Medical workers 700,000 sarments/year
® Gowns usage in surgery 6,900,000 units/year
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Nonwovens’ Applications




... Changes in Innovation Direction ...

TECHNOLOGIES

Materials,

processes

An adapted

product New performance

New products

Customer needs

new end-use

“TECHNOLOGY-PUSH”

CUSTOMER

Specific end-use

A product to
meet the

Precise specifications

Performance

specification
Technology, materials
processes

“MARKET-PULL”



... Company Driving Force ...

PRODUCTION PRODUCT MARKET
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Standard of N95 Respirators and
Surgical Masks
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SINGLE USE
HYGIENIC FACE MASKS
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ASTM F2100-11
(Reapproved 2018)

AS 4381:2015
uan. 2199-2547

UBn. 2395 1ay 10-2558

Standard Specification for Performance of Materials Used in
Medical Face Masks

Single-use face masks for use in health care
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SINGLE USE
HYGIENIC FACE MASKS
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SINGLE USE
HYGIENIC FACE MASKS
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SINGLE USE N95 MASK
FOR DECREASING
THE RISK OF
AIR-BORNE TRANSMITTED
INFECTION
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Code of Federal Regulation Approval of respiratory protective devices

42 Part 84

Revised as of October 1, 2005
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Barrier

Protection
® Bacteria filtration
efficiency
® Virus filtration
efficiency
® Particle filtration

efficiency

SINGLE USE HYGIENIC FACEMASKS

Conceptual

Design

Environment

Balance

Hygenic Facemask

International
Standard

Nelson lab

Comfort

Comfort
Breathability
*Differential Pressure | AsNNWUA- O
AN h— PN ) S




SINGLE USE HYGIENIC FACEMASKS

Medical level

Or l

Protection

*Emergency .
General use surgical
*Dentist

Nose piece THREE-TIER STRUCTURE

Hubei Wanful Protective Products Co., Ltd.

Spunbond PP

(14-20 gsm)
OUTER LAYER
Antibacterial antibacterial \
nonwoven layer

Meltblown
MIDDLE LAYER ——

(20-25 gsm)

Meltblown filter material

Spunbond
(25-30 gsm)
AP

INNER LAYER

Ultra-fine soft fiber material




SINGLE USE HYGIENIC FACEMASKS
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SINGLE USE HYGIENIC FACEMASKS
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CARBON FACE MASK
SUPERRIOR PROTECTION

PROGL D
nhmnmsveu 4 Su vOaldudafio

5oh

Tody, msind e 0.1 Micron Particle Filtration Efficiency
® 2.9 Micron Bacterial Filteation Efficiency
* More Comfortable
o Latex Free Earloop

e Good Breathability




SINGLE USE HYGIENIC FACEMASKS

f Nelson Labs. R, s

Nepormn Kasars

A 50tera Mealth corrgany . NN Suyirade Company Lid
5545 Mu 4 Bungehempro: Lurniuks

Puthurminam 12150

THAILANG

Bactenal Filtration Efficiency (BFE)
and DMQrenual Pressure (Dena P) Final Repon

Test Aricle  Sarnpie | NN-BFE-Flace Matk-01

Sarnplo Il NN-DBFE-Face Mass (17
Sampie 11l NN-BF E-Faco Mask-0)
Sample IV NN-BFE-Face Magk 04
Samgple V NN-BFE Face Mask 085

Study Mumber  1167387-801

Study Received Date 01 Apr 2019

Testog Facity  Nelson Laboratones, LLC
6280 5 Reuwood Rd
Satt Lake City, UT 84125 U S A

Test Procecure(s)  Standard Test Protocol (STP) Number  BTP0004 Rev 15
Deviation(s) None

Summary: ".BFEbslnwﬂwmwm"nmmmmmMyo'm!mnm
he bactonal control counts upstream of the teat article 10 Dy Bacters counts
d&mhm.wwsmnmdmwnnombumumahmwwmumrownunnf
flow rate and fwed av pressure  The challenge delivery wiss mointames at 1.7 - 2.7 » 10" cotony tomung
units (CFU) with & mean partcle size (MPS) of 30203 i The aecnools were drwn through & six
#iage. viable particie. Andenven sampies for collecton  Tha tes! mathod compbes aith ASTM F2101.14
EN 14683 20128 Annex B and AS4381 2015

The Defta P test s performed 10 dotermneg e treathatiity 0 1es? arties by mamsunng ths diferenms
B prossure on othet side of the test articlo usng & manometer ot & conylant Bow rate  The Delts P test

was desgned 10 comply with MIL- M. JSS5EC. Seption 4 € 1 2 and compies with N 18062 2014 Annex C
and AS4381 2015

All lest method scceptance critena wero mat  Tealing was performed o compaance with US FDA good
manufactunng practice (GMF) reguiations 21 CFR Parts 210 211 and 820

Tost Soe  Ingce
BFE Tost Area  ~40 cm’
BFE Flow Rete 28 1 Liters per minute (L'min)
Delta P Flow Rate & Limin
Conditioning Pararmoters 85 £ 5% relative humidity [RM) and 21 & 5°C for a maimum of 4 heurs

Test Artcie Dsmensons  ~171 mm x =170 mm
Posltive Control Average 2 0 » 10" CFU
Negatve Monitor Count <1 CFU
MPS Z20um

WP N _.{.r 58 Pl

. ~lew ——
Jungle R Bentz M S Stway Completon Date

W - U U e N
- e e ot e e P R Page 13

f Nelson Labs PR i

A SGtera Heatth compan N N. Skytrade Company Lis
SRS My 4 Bungerammpro Lurmaara

THA LA\D

Latex Particle Challenge Final Report

Teat At Saergie | NN-PFE Face Mask-01t
Samgie 11 NN-PFE . Face Mask-02
Sampke il NN-PFE-Face Mash-03
Sarmple IV NN-PFE.Faco Mask.-O4
Sample V. NN-PFE-Face Mask.08
Stady Number 1167 360-S01
Sady Recetved Date 01 Apr 2010
Testng Faciity  Nelson Laboratories. LLC
6200 S Redwood Ra
Sat Lako Cay UT B120 US A
Test Procodure(s)  Standard Tes! Protocol (STP) Number  STPOOOS Rev 04
Devation(s) None

Summary: Thes procedure was performed 10 evaluite the non.vasbie partice Mtration etfcency (PFE) of
B lest atcie  Monodspersed polystyrena latex spheren (PSL) were netiudzed, drind. and passed
ecugh the test articis  Tha particies that pasneg Ihvough the feat article were enumerated usng 8 laser
PErIChe Counter

Three coe-minute counts wers pecfarmod, with the tost article in the systerm. and the results svecaged
Theee com-munute control counts were pedormed. Without @ test article in the system. before and wier
SOCH test article and he counts were avoraged  Control counts were parformed 10 detarmune the swersge
numter of partcies delvered 10 the tesl article  Tha Gilralon effcency was calculated LsINg the aversge
number of partcies peretrating the tast arcle compared to the average of the control values

The procature employed the bmic particle fivation method descrived in ASTM F2200 with some
SROepBONs. NOAGEy the proCedure INCOMPCraiad & nan-neutrptzed chalenge |In rea use, particies carry &
charpe Thus ths chalionge represents a mode Naturil state.  Ths NON-NeUIrRliZed 00rosl 1s Bin0 speafed
n e FOA guidance documnent on surgical 1ace masks AN lest methad scoeptance Crtora were met
Teatng was performed In compsance with US FDA good manulacturing practice (GMP) regulations 21
CFR Parts 210, 211 snd 820

Test Suse  Insce
Ares Testod  §15 cm’
Particle Sas 0.1 ym
Laboratory Conditions  21°C. 27% relative hurridity (FM) at 0828 21 20% RH ot Y254
Average Fittraton Effcency 48 72%
Stancsrd Deviaton 0,044

Study Dvectr Janefie R Bentz M S Stugy Ctxngeetion Dats
L LIS PO R
"m‘ s o .
smaenw | | - Page t 93




SINGLE USE HYGIENIC FACEMASKS




SINGLE USE HYGIENIC FACEMASKS




Standard of Reusable

face mask
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UV-VIS Spectrometer www.thaitextile.org/smartfabric
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5. RAMNAUATNRUININKED

WIaune Smart Fabric

SI8N15AS2E8U (519)

Sub-micron particulate filtration

efficiency at 0.5 micron

(0.1 micron as request)
nsHulavesaIma (cm3/cmz/s)
AUAINUVDIAADNTUN
Usunaudialey (mg/ke)
wasdanlan (mg/kg)
Optional

n1sasvioul (rating) @

YDUAURMSNVUITHARAMS  UaINAARUMAINIIEN MusTyRRan

. " X ¥
winhildstynagaunainisutiun 10 A%

¥ o } 4 <
VBNUUARTUYUSLENSNIN

STUANUNANTISNAGDY TABsEuAmn 5 % a8 Min. 2 65%
(65,70,75,80,......95 uaz 99 % )

1 <X <50
>3
<30

<75

ISO 3

www.thaitextile.org/smartfabric
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New Product Development

The Mask to Make Everyone’s Demand



New Product Development

“EVERYDAY MASK”

is committed to creating more comfortable, safer and more convenient
non-woven masks, exclusively designed for different groups of users and
solving the problem of consumers wearing masks. Our masks are 100%
produced and manufactured in Taiwan.

It pioneered to apply filtering materials of HEPA (High Efficiency Particu-
late Air Filter) originally used by top-class air purifier to non-woven masks.
In addition to enhancing the filtering efficiency, the air permeability is
improved by 2 to 3 times, thereby solving the problems of stuffiness and
discomfort of wearing the masks.

Moreover, we have launched the first PM2.5 professional anti-smog mask
in Taiwan that meets the class A of CNS 15980 by our own R&D strength.

EVERYDAY MASK expects everyone to breathe smoothly and comfortably
with the mask as if the good and fresh air is available every day, so that

everyone can live in a pleasant and comfortable environment.



New Product Development

“The Secret of Triple Air Permeability”

Generally, the stronger the filtration efficiency of the filter materials are,
the higher the pressure drop and the lower the breathing smoothness are.

However, EVERYDAY MASK adopts the self-developed HEPA filter materials,
which can not only improve the filter efficiency but also double or triple
the air permeability. You no longer to choose between the Effectivity and

Breathability.




New Product

PM 2.5 Smog-Proof Mask— White

Certified by Taiwan National Qualification Standards of
CNS15980:2017 Comply with Class A safety protection

Taiwan National Qualifications
Protention Efficiency / Filtration Efficiency / Strength of ear loops /
Inhalation & Exhalation Resistance/ Free formaldehyde content / pH

Product Feature

* HEPA grade filtration

* 3D modeling with highly tight and complete covering

* The inner edge sponge gasket to prevent leakage efficiently
* Patented over-shaped PE safety nose wire

* High elastic wide ear loops with adjustment binding

* Five-layer structure for protection efficiency

Product Item
Color : White Package:Box /Pack Class:A/B

Development




New Product Development

PM 2.5 Smog-Proof Mask— Black

Certified by Taiwan National Qualification Standards of
CNS15980:2017 Comply with Class A safety protection

Taiwan National Qualifications
Protention Efficiency / Filtration Efficiency / Strength of ear loops /
Inhalation & Exhalation Resistance/ Free formaldehyde content / pH

[

] Class A Class B
Filtration efficie
b'étggf‘(ﬁ';fnﬂ)’emv >95% > 80%
Filtration efficienc
Nacl (ugita® >95% > 90%
Protection Efficiency 2 90% 285%
Grades of protective effect \ o
(PM2.5 concentration value) PM2.5 < 350(ug/m?) PM2.5 < 230(ug/m?)

Product Item
Color:Black Package:Box /Pack Class:A/B



New Product Development

Protective Mask Specifically
for Motorcycle Users- Active Carbon (Grey)

Product Feature

* 3D fitting and tight, low leakage, less exhaust gas

e Double air permeability, not stuffy

e Super Smooth breathing

e HEPA filtration - high efficiency

e Super-wide ear loops- stress-free

e Four-layer structure for protection efficiency

* No need to pull out the mask from time to time to breathe

Product Item
Color: Grey Package:Box / Pack Size: Regular (L) /XL




New Product Development

Anti-bacteria Mask for Children

Product Feature

* Triple air permeability to make children breathe smoothly
* Certified free of transferable fluorescent agent

* 3D shape - perfectly fitting

* Super-wide earloops- stress-free

* Three-layer structure with highly efficient filtration

Triple air permeability to make children comfortable and breathe smoothly.
Design for children protection.
Lovely pattern designs make children like them more.

Product Item

Graphic: Dinosaur / Doll Package:Box / Pack Size: 4~8yrs old



UINNTTU YA PPE

PPE Kit

¢ Head Cap

: Safety Goggles
' Surgical Mask

T Gloves

' Full Body Cover

» Full Size Shoe Cover
Sanitizer Pouch Pack
» Waste Bag
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Personal protective equipment ﬁ

Personal protective equipment (PPE) is

protective clothing, helmets, gogsles, or other garments or equipment
designed to protect the wearer's body from injury or infection. The hazards
addressed by protective equipment include physical, electrical, heat,
chemicals, biohazards, and airborne particulate matter. Protective equipment
may be worn for job-related occupational safety and health purposes, as
well as for sports and other recreational activities. "Protective clothing” is
applied to traditional categories of clothing, and "protective gear" applies to
items such as pads, suards, shields, or masks, and others. PPE suits can be

similar in appearance to a cleanroom suit.



Personal protective equipment

S\
wa

The purpose of personal protective equipment is to reduce

Personal protective equipment (PPE) is

employee exposure to hazards when engineering

controls and administrative controls are not feasible or effective
to reduce these risks to acceptable levels. PPE is needed when
there are hazards present. PPE has the serious limitation that it
does not eliminate the hazard at the source and may result in

employees being exposed to the hazard if the equipment fails.[1]



Personal protective equipment
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Any item of PPE imposes a barrier between the wearer/user and

Personal protective equipment (PPE) is

the working environment. This can create additional strains on the
wearer; impair their ability to carry out their work and create significant
levels of discomfort. Any of these can discourage wearers from using
PPE correctly, therefore placing them at risk of injury, ill-health or,
under extreme circumstances, death. Good ergonomic design can help
to minimise these barriers and can therefore help to ensure safe and

healthy working conditions through the correct use of PPE.



Personal protective equipment
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Practices of occupational safety and health can use hazard

Personal protective equipment (PPE) is

controls and interventions to mitigate workplace hazards, which pose a
threat to the safety and quality of life of workers. The hierarchy of
hazard controls provides a policy framework which ranks the types of
hazard controls in terms of absolute risk reduction. At the top of the
hierarchy are elimination and substitution, which remove the hazard

entirely or replace the hazard with a safer alternative.



Personal protective equipment

Personal protective equipment (PPE) is WW a

If elimination or substitution measures cannot apply, engineering

controls and administrative controls, which seek to design safer
mechanisms and coach safer human behavior, are implemented.
Personal protective equipment ranks last on the hierarchy of
controls, as the workers are regularly exposed to the hazard, with a
barrier of protection. The hierarchy of controls is important in
acknowledging that, while personal protective equipment has
tremendous utility, it is not the desired mechanism of control in

terms of worker safety.

flan https://en.wikipedia.org/wiki/Personal_protective equipment
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Personal protective equipment
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Lﬂ%aﬂﬁaLLazqﬂﬂiajmmUaamﬁEJ Personal Protective Equipment (PPE) #1899

ANAIAYVDY PPE
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Personal protective equipment
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TddmiutaaufsyeaINnN15gNNIEMNTUNS o INANANNGIINTENUAT YL

duUsznauvasyn PPE

1. vantaenuasee (Head Protection Devices)

[ [ o v v a 1 LY A [ :%
anwnzwlswazyimegianuansnaiueantumsldlunugannssunnussnndunu
2. gunsaiasnuy (Ear Protection)

Igdmsunisvinulugaainnssunigg WY 9naIvnIsueIueus anaInIsuneasa

2RFIMNITUNITHER FINTINITVINUAULATBIINING LYUATOINFINEN LATOUINSYY

I o )

LAS09UIAABUNSH LATDITNINAdRlLTR vunlngilidsaiuienyassulavialinly

N9 mIssainsyiusesdealuiiay

7l http://www.ultimateplus.co.th/knowledge.php?id=16



http://www.ultimateplus.co.th/knowledge.php?id=16
http://www.ultimateplus.co.th/knowledge.php?id=16

Personal protective equipment
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gunsaldasiunmanasieiviseTanduunsUfuRnu dsenanssfudinviliniventa

dauUsenauvasyn PPE (9)

3.U49uilsA¢ (Eye Protection)

TagunAwiundsfelilurimsepamnssnaiignamnssuanuldl gaamnssuamiaiosile
P30ednsna el uazsudenuialasuiumisfevhannarainvdenszanilsse
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4. q@ﬁaan"’umsmﬂ (Body Protection)
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Personal protective equipment
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dauUsenauvasyn PPE (9)

5.wﬁvn7nnsaoﬁ]uazaao (Respirator)

Al ulane nsesfaloszmeiiuyiluomealaoutduauyszavnnnisnsesernia
Lazytinvadldnsas

6.94ilailsAg (Hand Protection)
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Personal protective equipment
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dauUsenauvasyn PPE (9)

7.5901115nY (Foot Protection)

[ Y o YY) 1 1 (Y] 1 YY) [
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8.%111n101%ay (Face Protection)
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9.n52U9%111 (Face Protection)
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Personal protective equipment
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dauUsenauvasyn PPE (9)

10.49u9ailsAe (Safety Harness)
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Personal protective equipment
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- gaud Coverall fis¥a DuPont $1 IsoClean

- Hunszuung Clean-processed uay Gamma-Sterilized(SAL) of 10

v S

= f.« -3 o
- \Jugarauiesn SEanquisey uargenquuindesiufu- e S, M, L

I'y Y
: - 41712571 ISO Class 4 cleanroom
' Typical Physical Properties of DuPont™ Tyvek® IsoClean® Clean Processed
Tyvek®
\ IsoClean®
; Property Units | Clean Processed Standard
Basis Weight oz/yd® 1.3 ASTM D3776
Thickness mils 5.0 ASTM D1777
Bacterial Filtration Efficiency (3.0 p) % 98.4 ASTM F2101
Particle Filtration Efficiency (0.5 p) % 96.0 ASTM F2299*
Particle Filtration Efficiency (>0.5 p) % 76.7 IEST-RP-CC003.3
Grab Tensile, MD Ibf 19.3 ASTM D5034
Grab Tensile, CD Ibf 22.0 ASTM D5034
Mullenburst psi 55.0 ASTM D774
Hydrostatic Head cm H,0 82.3 AATCCTM127
Surface Resistivity (55% RH) ohms 1.0 x 10% ASTM D257
Flammability Class 1 16 CFR 1610
Particle Shedding (Helmke Drum) Category 1 IEST-RP-CC003.3




Personal protective equipment
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- gan12y e DuPont §u IsoClean

; \ - tihunsruqung Clean-processed Way Gamma-Sterilized(SAL) of 10°
= | B = e B "v = = - = =
- duganind amiuadsniugs Coverall 8ndu Wisifindsrininmnisdesiu

. - 94U Free size - NI ISO Class 4 cleanrocm

1
Typical Physical Properties of DuPont™ Tyvek® IsoClean® Clean Processed
Tyvek®
IsoClean®

Property Units | Clean Processed Standard
Basis Weight ozlyd? 1.3 ASTM D3776
Thickness mils 5.0 ASTM D1777
Bacterial Filtration Efficiency (3.0 p) % 98.4 ASTM F2101
Particle Filtration Efficiency (0.5 p) % 96.0 ASTM F2299*
Particle Filtration Efficiency (>0.5 ) % 76.7 IEST-RP-CC003.3
Grab Tensile, MD Ibf 19.3 ASTM D5034
Grab Tensile, CD Ibf 22.0 ASTM D5034
Mullenburst psi 55.0 ASTM D774
Hydrostatic Head cm H,0 823 AATCC TM127
Surface Resistivity (55% RH) ohms 1.0 x 107 ASTM D257
Flammability Class 1 16 CFR 1610
Particle Shedding (Helmke Drum) Category 1 IEST-RP-CC003.3




Personal protective equipment
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gavdinaugn Uasniudu Yasiwdalsa
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H
- 4l Coverall St DuPont 5 IsoClean

- Hhunszuunig Clean-processed war Gamma-Sterilized(SAL) of 10'6
- sﬁw;m%m?\:f- Salurin Lmzﬂmmgﬁ‘ﬂws‘;uiﬂ

-gqum S M, L

- #7%357u ISO Class 4 cleanroom, CE Type 5&6, EN 14126, EN 1073-2

Typical Physical Properties of DuPont™ Tyvek® IsoClean® Clean Processed

Tyvek”

IsoClean®
Property Units | Clean Processed Standard
Basis Weight ozlyd? 13 ASTM D3776
Thickness mils 5.0 ASTM D1777
Bacterial Filtration Efficiency (3.0 p) % 98.4 ASTM F2101
Particle Filtration Efficiency (0.5 p) % 96.0 ASTM F2299*
Particle Filtration Efficiency (>0.5 y) % 76.7 IEST-RP-CC003.3
Grab Tensile, MD Ibf 19.3 ASTM D5034
Grab Tensile, CD Ibf 220 ASTM D5034
Mullenburst psi 55.0 ASTM D774
Hydrostatic Head cm H,0 82.3 AATCCTM127
Surface Resistivity (55% RH) ohms 1.0 x 10 ASTM D257
Flammability Class 1 16 CFR 1610
Particle Shedding (Helmke Drum) Category 1 IEST-RP-CC003.3




Personal protective equipment
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- §amfiugn fife DuPont {4 IsoClean

- trunszuauni? Clean-processed way Gamma-Sterilized(SAL) of 10'6
- Hudrafugu dwfuldiunfugeuiiflifigs
- 24uA Free size

- NS ISO Class 4 cleanroom

Typical Physical Properties of DuPont™ Tyvek® IsoClean® Clean Processed

Tyvek®

IsoClean®
Property Units | Clean Processed Standard
Basis Weight ozlyd? 1.3 ASTM D3776
Thickness mils 5.0 ASTM D1777
Bacterial Filtration Efficiency (3.0 p) % 98.4 ASTM F2101
Particle Filtration Efficiency (0.5 p) % 96.0 ASTM F2299*
Particle Filtration Efficiency (>0.5 ) % 76.7 IEST-RP-CC003.3
Grab Tensile, MD Ibf 19.3 ASTM D5034
Grab Tensile, CD Ibf 22.0 ASTM D5034
Mullenburst psi 55.0 ASTM D774
Hydrostatic Head cm H,0 823 AATCCTM127
Surface Resistivity (55% RH) ohms 1.0 x 107 ASTM D257
Flammability Class 1 16 CFR 1610
Particle Shedding (Helmke Drum) Category 1 IEST-RP-CC003.3
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Personal protective equipment
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T & s % ;
- PIARNWINIARUZN Tvie DuPont §u IsoClean

- tiunsruIunTs Clean-processed way Gamma-Sterilized(SAL) of 10°
- nenguui fdendafinaniunszdy wnzdwiuaaniusensiueasuneulddn Fioufin
\ UsrRv3amnisdestu

-aua M, L

- uﬂ}".-rsﬂu ISO Class 4 cleanroom

Typical Physical Properties of DuPont™ Tyvek® IsoClean® Clean Processed

Tyvek®

IsoClean®
Property Units | Clean Processed Standard
Basis Weight oz/yd® 1.3 ASTM D3776
Thickness mils 5.0 ASTM D777
Bacterial Filtration Efficiency (3.0 p} % 98.4 ASTM F2101
Particle Filtration Efficiency (0.5 p) % 96.0 ASTM F2299*
Particle Filtration Efficiency (>0.5 p) % 76.7 IEST-RP-CC003.3
Grab Tensile, MD Ibf 19.3 ASTM D5034
Grab Tensile, CD Ibf 22.0 ASTM D5034
Mullenburst psi 55.0 ASTM D774
Hydrostatic Head cm H.,O 82.3 AATCCTMI127
Surface Resistivity (55% RH) ohms 1.0 x 107 ASTM D257
Flammability Class 1 16 CFR 1610
Particle Shedding (Helmke Drum) Category 1 IEST-RP-CC003.3




Nonwoven fabrics 2019 - 2020
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PRODUCTION LINE SUMMARY
FE=ZIL R

LEBRMELHRO +HARBREGIBETER—FNEGEBEHMSXMSEH ML, £°H
100%LHFHPP/PEY) F HIERINEL T, BEXHH AT +HEN.

Beautiful Nonwoven is equipped with sixteen high-speed Spunbond and spunmelt production
lines, and one 7-meter SXMS Bicomponent nonwoven production line. We manufacture
nonwoven fabrics from 100% virgin polypropylene chips for hygiene, medical, and industrial
applications with an annual capacity of 100,000+ metric tons.

Nonwoven fabrics

2019 - 2020

3200 China 3,000 Household & industrial

1 A s
2 B s 3200 (R&tehal¥ery 3,000 Household & industrial
3 c s 3200 China 3,000 Household & industrial
4 D S 2400 China 2,000 Household & industrial
5 E S 2400 China 1,500 Hygiene
6 F S 2300 China 1,500 Household & industrial
7 G SMS 2350 Combined 3,000 Hygiene
8 H(2012) SMMMS 3200 USA 10,000 Medical
9 1(2013) SSS 3200 Combined 10,000 Hygiene
10 J(2014) sSS 3200 Combined 10,000 Hygiene
11 K(2014) SSMMS 3200 Combined 11,000 Medical & Hygiene
12 L(2017) SSMMS 3200 Combined 11,000 Medical & Hygiene
13 M(2017) SMMS 3200 Combined 9,000 Medical & Hygiene
14 N(2018) SXMS 7000 Sumag 22,000 Medical & Hygiene
15 0O(2018) SSS 3200 German 8,000 Industrial

16  P(2018) S 3200 German 3,000 Industrial




PRODUCTION CAPABILITY
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SMMMS Production Line

A high performance and high capacity US

made production line that offers superior

nonwoven fabrics with excellent barrier

properties for medical applications.

The line is equipped with a digital

inspection system.

# High-resolution cameras with
transmission and reflection functions

# Optical fiber data transmissions

+ Effective web defect detection (i.e.
holes, wraps, wrinkles, insects, etc.)

SSMMS FTLhfRar=

& I§38: 3300mm

& Bl 10-90gsm

& FEGT AR I 37 A0 FE AT £ R R G R
HHNL, SN

& i FREARBERNHHEFZRT
i, MASHALRARE=RAE
HBER, W, BEKENR R .

SSMMS Production Line

4 Width: 3300mm
# Basis Weight: 10-90gsm

# The line is equipped with an online inspection

system, high-speed winder and slitter.
# The line is the culmination of our extended
experience in nonwoven production. The

unique spinning technology allows for SSMMS
materials to have extraordinary hydrostatic head

properties.

THH =) &

* @5E:3200mm

& MmESE, Mg BERE-1TH
& BTG MIAR (DiE)
* THEMRSE, | 2

Post-Proces g Treatment Line

* Width: 3200mm

4 German machir 1high stabilityanda1'C
~temperature tc ce

# Dedicated to hi¢ d medical nonwoven
post-processin tments, such as alcohol
repellent treatm

# Safe, cleanand ee

SARE

# 15E: 1600mm/2350mm

* 2EBREEIE

* HARA: BERMBME

& HRERRENE, REHMEAEER

Lamination Line

4 Width: 1600mm/2350mm

# 2-layers/3-layers lamination

# Technology: ultrasonic welding/hot- melt
glue/PP/PE coating

# Meet performance requirements of various
nonwoven fabrics for different applications.

X vk

& 20BN TLH R R E

* HRIEEDANA, AATCC, ASTM, INDA,
GBS REERHT AR T
1%, hAiREEFEENMILSE
TR

* SENEHEFHR

Laboratory

4 24-hrtesting facility for quality control

4 Follows standard testing procedures such
as EDANA, AATCC, ASTM, INDA, GB and/
or specific customer testing requirements

# Production sample management for
benchmarking and good traceability




FEATURED NONWOVEN PRODUCTS
RESHR~m:

(13g-50g/m*, F=&E10000M/4E)
AT, RIEEBES, MERHKEBERIREE,
PERREMERELE, MNP .

Silk soft SSS Nonwoven (13g-50a/m?,
10,000MT/Year)

Widely used in the waistband of training pants’and back
sheet lamination, providing softness, comfort, excellent
barrier properties, and tender care for your delicate skin.

BT, RERSES, NRKRBERRGE, BRIEEE, M
Bmir .,

uper soft Nonwoven Fabric: Smooth like silk, soft like
cotton(12g-20g/m*, 40,000MT/Year)
Widely used in the waistband of training pants and back sheet lamination,

providing softness, comfort, excellent barrier properties, and tender care
for your delicate skin.

3) SMS 2(129-100g/m®, =#E35000My/4E)
BTUGFERNR. I, BRtEEE.

SMS Nonwoven Fabric (12g-100g/m?, 35,000MT/Year)
Widely used in leg cuff of baby diapers, preventing side leakage and
providing all-around protection.

4) RSSMMSEBEIEKESH
(13g-50g/m’, F=4£10000Wy/%)
BFAFERNR. NVEE, BREEEE.

Silk soft hydrophobic SSMMS (13g-50g/m?,
10,000MT/Year)

Widely used in leg cuff of baby diapers, preventing side
leakage and providing all-around protection.

(5) FEKEL LY (10g-25g/m*, F=BE40000M/4F)

BFRE. PEMEKERR, HITETALE, RUSEERRFEERR,
BEFESHREREE, RNEF,

Hydrophilic & Soft Nonwoven Fabric (10g-25g/m’, 40,000MT/Year)
Widely used as top sheet of diapers/sanitary napkins. Highly absorbent and
extra soft for your delicate skin.

Hydrophilic Nonwoven Outer Wrap Material
Animproyed alternative for diaper outer wrap material with greater tensile
strength, compared with paper wrap material.

(B) SZIRFTILELLM . [FTETEL 76 (F4E8000M/4F)
BFRE. PEMRE, FREVEK. BOH, FKEEF, FEIN.

3D Perforated Nonwoven Fabric (Diaper & Feminine Napkin Top
Sheet) (8,000MT/Year)

3-dimensional perforation technology, fast liquid distribution, superb
hydrophilicity, and soft physical sensation.

(7) SSMMSFK B E AL H(10-13g/m?, =5520000M/4F)
RFCHOR, SAMERKEEY, SURHEFKER, ESRRELS.

Hydrophilic SSMMS Core Wrap(10-13g/m*, 20,000MT/Year)

Used in core wrap to prevent SAP powder leakage; Sophisticated hydrophilic
technology allows for liquid to be transported and distributed more evenly
and effectively.

(8) EINE R, FIF. FEMNFHRLETSH
(12-260g/m’, F=A£40000M/%F)
BFREN. RENERE, SFRBRIHRES .

Functional Nonwoven with specialized treatments such as
antibacterial, fragrant, Tea Seed or Aloe Vera essential oil
(12-260g/m*, 40,000MT/Year)

Used in the top sheet of sanitary napkins and diapers which offers
unique and differentiated attributes to the final products.



| NONWOVEN FABRICS
' FORMEDICAL APPLICATION

| EfFBESHH

G4, ERESERENRERRE R
8 HERAE, REAEP TSR

HBIRAERSMMMS/SSMMSES HA—MRIFHS RGNS ERE
RBESH. toh, HEVBIBHINMSRRNRRITFER. XEET. BHIPAF
A RAR

Beautiful Nonwoven's SMMMS/SSMMS medical barrier fabric has a unique multi-layer spunmelt construction
uperior barrier protection and excellent breathability, yet it offers a cloth-like softness for great
ed

that provides
comfort. It is an ideal fabric for a variety of converted medical and protective products. It has become a prefe
choice due to its performance, protection, and comfort for many healthcare workers and patients.

SMMMS/SSMMS

BEAUTIFUL NONWOVEN 1 6

FOR SURGICAL GOWN & SURGICAL DRAPE APPLICATION

VIMM

PEREFHNSSMMS/SMMMSES el FBF 5
EFARRBD, FAK, BEREER R, EA
FRRHEO (KREZ¥R ) RE, H5rRIR%EH
REETIEARE .

FI ’Q
YEREFHSSMMS/SMMMSER LSS
EN13795: 2011#1YY 0506: 20094RERIEEE

Al
WEBREFMNSSMMS/SMMMSEHHHFANSI/
AAMI PB70: 20037 ERIE K .

Sk
PEREFIISSMMS/SMMMSEL 5344018
HUMDEBATS . FRMENK. FRBNE
GBI

*ERAEE I P2  eE,
* Please ) sica 2 asheet on page 29 for reference.

SISSMMSHFFARKMFARHE

Applicatic

SSMMS/SMMMS nonwoven fabric has been
successfully used in surgical drapes, surgical gowns
and clean air suit applications. Beautiful Nonwoven's
SSMMS/SMMMS nonwoven fabric is suitable for use
with Steam, and EO sterilization. Each packaged
product has been clearly labeled and identified for
its sterilized status.

EN13 y

Our SMMMS/SSMMS nonwoven fabric complies
with EN13795:2011 and YY 0506:2009 standards for
surgical drapes, surgical gowns and clean air suits.

AAMI

SSMMS/SMMMS nonwoven fabric complies with
ANSI/AAMI PB70:2003 standards - liquid barrier
performance and classification of protective apparel
and drapes intended for use in healthcare facilities
Biocompatibility Infor itior
SSMMS/SMMMS nonwoven fabric has been
thoroughly evaluated and tested for biocompatibility
and the fabric shows no toxicity and no skin irritation
and does not cause any allergic reaction.




SSMMS

FOR STERILIZATION WRAP APPLICATION

SSMMSHFXE&MH
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EPIEEHEER
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ISO 11607, EN 868-2/ GB/T 19633.1, YY0698
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RIFRIBEE
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» MR RIN RIS P30, RteE,
* Please see the physical property datasheet on page 30 fort

Application

Beautiful Nonwoven's sterilization wrap is intended for use in
packaging of the medical products such as instrument sets, linen,
etc. prior to sterilization. The fabric is suitable for use with steam and
EO sterilization and compatible with labels and tapes used to identify
the products and to indicate their sterilization status. Beautiful
Nonwoven's sterilization wrap keeps medical devices and
healthcare facilities cleaner and safer.

Biocompatibility

SSMMS/SMMMS nonwoven fabric has been thoroughly evaluated
and tested for biocompatibility and the fabric shows no toxicity and
no skin irritation and does not cause any allergic reaction.

ISO 11607, EN 868-2/ GB/T 19633.1, YY 0698

Beautiful Nonwoven SSMMS/SMMMS nonwoven fabric complies
with EN868-2:2009/YY 0698:2009 — Packaging materials for
terminally sterilized medical devices, Part II: sterilization wrap —
Requirements and test methods, and ISO 11607-1:2006/GB/T
19633.1:2009 — Packaging for terminally sterilized medical devices,
Part 1: Requirements for materials, sterile barrier systems and
packaging systems.

Superior Barrier Property

Beautiful Nonwoven SSMMS/SMMMS nonwoven fabric provides
outstanding hydrostatic head properties and superb protection
against fluids and particles.

Excellent Air Permeability

Beautiful Nonwoven SSMMS/SMMMS nonwoven fabric is highly
breathable, suitable for Ethylene Oxide Sterilization and Steam
Sterilization.

Low Shrinkage
Low shrinkage after exposed to steam sterilization.

Exceptional Mechanical Properties
Great resistance to tears and punctures.

Good Drapeability
Drapeable and super soft, easy and friendly to handle and work with.
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ted sample only and shall not be used as pro { specificat

N . Unit  Test Result Test Method
> gsm 636 $0 9073-1-1989
‘ Bursting Strength (Dry) KPa 1813 s ’S‘C&!??fmytm
1 stior
r emants of Tenslle Strength MD N/Scm 106.1
1 ™ F167 Tensde Strength (D N/Sem 525
3 H; [ : . Trapezoid Tear Strength MD N 7.1

Trapezoid Tear Strength CD N 538

atic Head ¢m.H20 1652

PH Value NA 69

istance to synthetic blood A AST
tion : e F1670/F1670M-08(2014

Resistance to viral penetration NA pass ASTMF1671/F1671M-13

Water-vapor transmission rate

desiccant method

JISL1099-20127.0.1

40°C, %0

Water-vapor transmission rate
water method

ASTM ESG/E9EM-2013
(23'C, 50%)




NONWOVEN POST-PROCES! 5 TREATMENTS
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* Please see the physical property datasheet on page 29 for referenc

Repellency Treatment

Alcohol repellent and anti-static treatments can be applied to the
nonwoven fabric simultaneously. The treated fabric features
excellent alcohol, blood and oil repellent properties, and it
complies with the performance requirements of EN13795:2011,
YY0506:2009 and ANSI/AMMI P070. The treated fabric has been
widely used in surgical gowns and drapes.

Anti—static treatment
Mainly used for industrial, medical and protective products.

Absorbent treatment

Applied to the top sheet for medical disposable nonwoven
products like surgical drapes, it can also be applied for
disposable wet wipes.

Flame Retardancy Treament

Applied to home furnishing and transportation nonwoven
products. The treated nonwoven fabric complied with the
performance requirements of UK BS5852: Schedule 4 Part | &
Part || and Schedule 5 Part | & Part Il = The upholstered furniture
safety regulations.

Anti—-bacterial treatment
Mainly applied to household products.

UV resistance treatment
Primarily used for agriculture & landscaping, ground cover, car
cover and other outdoor and packaging materials.

Fragrance treatment

Applied to hygiene products such as face masks, sanitary
napkins, diapers. Scents include lavender, lemon, and
peppermint.

BEAUTIFUL NONWOVEN 22

il
Alcohol Re

lreatment
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Absorbent Treatment



COMPOSITE MATERIALS
S5 m

HERREEINRE, TLUASHER. BAR. B . | Full Roll width Description Capacity Feature Application
fi g % 1F B A

MRS AR RRE RN ER SRR SR SUE 2 il
Sk, WA= BAS IR A~ SINEIED . BBk, 1 1.6m Hot»meltlami‘rlatlonllne 150MT/month 3-layer lamination Coverall
BEHMRE . SNEKES. A A ‘mont pu bbrdisyisd et
PHEENEAHHEE ZNBTERRESE, P, T 2 20m i 100MT/month pplications
HEEEAH T
W, A, WMEARLATE Tk

Uttrasonic lamination line Two bonding patterns available  Industrial a

Beautiful Nonwoven has several lamination lines that & o - me':;gg;m - S00Mmat Lam";;oz';iggaw S”'?i?i'ﬁﬁm
can combine different materials in a double or multilayer
form through glue spraying, ultrasonic, and PE coating
to produce laminated composites, offering great
physical strength, superb water absorption, excellent
barrier properties, and high hydrostatic head. BIOTIRENESHH Composite Product Line
Our laminated composites have been widely used in E45%+PEE Nonwoven fabric + PE Film
med.ical, hygiene, protective, industrial, and automotive T84T+ PEB+ESH Nonwaoven fabric + PE Film + Nonwoven Fabric
applications. Tt +KR % Nonwoven fabric + Spunlace

KRB +HESE+EHD Spunlace + Breathable Film + Nonwoven Fabric
SFS ( BHHHESE+ LS ) FHH+HRRFE-HER Nonwoven fabric +insulation material + Aluminum Film
* SEEAMHSFSERNAR WERFER, TEATE EHHEHEBR+ RS Nonwoven fabric + meltblown + Nonwoven Fabric

AR, FRBE. BPE. SEFSFER. Tt +aE Nonwoven fabric + Aluminum Film

& REEFRSFSIEIRR BB T s EIHMIAE T2 4+PER Airlaid fabric + PE Film
& PE IR AR Streteh Film

SFS ( Nonwoven fabric+Breathable film+

Nonwoven fabric )

# Three-layer composite SFS material is our patented
product, mainly used for surgical gowns, surgical
drapes protective clothes, car covers and soon.

& Our SFS protective fabric has been successfully
accredited by the Chinese Food and Drug
Administration.

& PE/PPcoating

SB Fabric

Film

SB Fabric



MELTBLOWN NONWOVEN FOR
FILTRATION APPLICATING

eV BB IR T

BBBEFOBBEAEOET, FRER, RERFOTIEN
. FREBEEENELSONSEREMBFE (HENdiEE ) M
, ERMEARIOO%LA L, MZNATFARPENTIRE. RE
. BEEEEE.

% H B

Our soft and uniform meltblown fabric provides excellent
ltration performance with a BEF over 99%, and it has been
successfully accredited by the Nelson Lab face mask level 3.
Our meltblown fabric has been widely used in face masks,
vacuum bags, air ltration, and many other filtration applications.

sz 99 %Lk

BFEE 99%

Nonwoven fabrics

2019 - 2020
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TAERESHREE

BB EEHE2MMEMNT55, 10052FHHLE A Hin!
A wide range of colors are available year—round for customers to choose

White Groy AD-16A Cream BY24 2
Close 1o

allow DY-11 Yollow 6Y-29 Orenge BF-11 Orange 8F-13 Golden Biown BE-35
PIT 429 Clase fo PIT 7499 Close to PIT 102 Close o PIT 121 Closs 10 PIT 136 Ciose 1o PIT 166 Glose to PIT 153

UGireen 8942
Close to /T 381

Colfon AN-UT
Ciase 10 PIT 476

e

[l Fed BA-01 Fled BR-18 Fed BR1E Busgundy BR-15A Burgundy BR-30
Clasa lo PIT 176 Ciose 1o P/T 101 Closa to PIT 185 Ciose o PIT 190 Close 1o PIT 207 Ciose to PIT 209 Ciose to PIT 220

LPurpio 8A-31A
Close to PIT 250

DiPurplo BP-08 SV BLUE Meclum Biuo 88 40 Floyal Blue B8-06 oyl Dhun PB-42 Raynl Bloe DB-12 Davk o B8-25
Close lo P/T 2635 Clase 1o P/T 267 Closs 1o PIT 2905 Close 10 PIT 301 Ciose bo PIT 2726 Clowe 10 P/T 2748 Ciowa to PIT 2756 Close a PAT 52

FARKRFNM R MBI IB T EE SRS
Physical Properties of Nonwoven Fabrics for Surgical Gown/Drape Application

Technical Data Sheet
Product Code: HO50102-TA1

Description: 35gsm SMMMS Medical Blue Alcohol Repellent+Anti-static
Test results according to guidelines of EN13795: 2011 standard performance
2019 - 2020 Properties Unit Target Test Result Test Method

Basis Weight gsm +5% (33.3-36.8) 347 EN ISO 536: 1996
Bursting Strength (Dry) kpa =40 M7 ENISO 13938-1: 1999
Bursting Strength (Wet) kpa =40 104 ENISO 13938-1: 1999
p'jgg;irflﬂe's Tensile Strength MD (Dry) N =20 70.3 ENISO 20973~1: 1992
Tensile Strength CD (Dry) N =20 449 ENISO 20973-1: 1992
Tensile Strength MD (Wet) N =20 785 ENISO 20973-1:1992
Tensile Strength MD (Wet) N =20 45.8 ENISO 20973-1: 1992
Resistance to Liquid Penetration 1 CMH.O =20 38 EN 20811: 1992
Resistance to microbial penetration (Dry) log,, CFU = 1.0 ENISO 22612
Resistance to microbial penetration (Wet) Iy =28" 4.7 ENISO 22610: 2006
Microbial " Cleanliness-microbial CFUA00CM =300 140 EN 11737-1:2006
Cleanliness—particulate matter 2 IPM =35 2-3 ENISO 9073-10: 2003
Linting 3 log" (lint count) =40 27 ENISO 9073-10: 2003

1.Test condititons: 60cm H,O/min, temperature of the water: 20C
2.Size of particles counted: 3um-25um.
3.Size of particles counted: 3uym-25um.
a.Test conditions: challenge concentration 10" CFU/g talc. and 30 min vibration time.
b.The Least Significant Difference (LSD) for |, when estimated using EN ISO 22610, was found to be 0.98 at the 95% confidence
level. This is the minimum difference needed to distinguish between two materials thought to be different. Thus materials
varying by more than 0.98 |, probably are different. (98% confidence levels means that an observer would be correct 19 times
out of 20 to accept these alternatives.)
c.For the purpose of EN13795 standard, log10CFU 2 means maximum 300CFU.




