N




fwpiwevsrteuvl [ [e8)] wWwosrR w Py USR LS
mozd dz dzd y!' $d2 dzOy' sdzOdz dzd 2 [k dz
sd e €2 dOy' tsdzOdz' dzd?2 kdz' 9 j
sjrdetsdzse " 2 SO HL O2 dziz
Kafrelsheikh University (Egypt)

g1t wlodYyw v m
Jra1sdowy,seduvr[ 21 { U
w méty [l Jw Y [fruel []]

1B ' tded € IsjL HBHtse HJ2 [ ' ) dzOtEH
Ok C-FEB6 Isd ydzts -C tsudigls jj tisjdajgls’
BesdzsHd~ 9yYyd dzdrs IO MmMlskzH j dzls® o

—t
~s
a
CcC
—~ —t

RESOURCE-SAVING TECHNOLOGIES
OF APPAREL, TEXTILE & FOOD INDUSTRY
International Scientific-Practical Internet-Conference
of Young Scientists & Students

2&zdmiststf BwO 202
mfr]?1TRA?SRE



Resouce-Saving Technologies of ApparelTextile & Food Industry

{ ifMkemeLejte’ ¢ 0% ' sj QD dsdese dzj ¢ Ct
focBdmMzss sfbtodzd S IsjL HEGYGOE HHEEEGS Is'dydzs
wdzls j -G tzgzl j o] dzy' = B dsH R 2ad ieEY GO BB ER

madzj dz' dzd y' S 2PB.1 3551 v,

L LB tddSlkz fBHOd IjLd dzOzSseadm HBY
dz0 Iz C-fste &S Is dquuddls j26 teglzls | to dzy ™ B dztsH d 9 UJ
ctdMmMztemMsLBjte' ¢ O Yy Isjrdsdzse’ '™ dzjeSBs’
(22dzd Mistsf BB .O©) 20 2

sJjLd dOkzCBsoadr HBHBO HJj2 HHOMdM o O
"dgHd o HEzOdz! dese s filsd dztc.’ Odg O W @ Ssls sy dz2d dzls
o' Hftseo ' HOdz dz' Mis! dzj Mkls! Ooalststcd.

ViJ1tof 1R sffwuru

skdzjhso O w9 IsdzOdibHto) jlsdgdZ@m ' ° de@dOC f to
O jHisd Ijoidsdkse' ® ' Codhstkzy o Odadgy !
Oy' Bdz0d descts kdz o jtemdlsjsk

1 OR OS[®qadz0 | Oifpdal’ s jdfOdz. &zOES, o
jndsdkse’ © ' SCwsdmlstky o Odgdzy hoj2dzdn o d
& o jtidlsjlstk

) OOMS O [d ¢O i tzAdsitiddz.’ odlg® S, oy j
OW jHted 5' & 50 M&&HRizydasy $ SRy | digae)
dz
(O]

NG g

N

‘"o jtmdlsy sz

] OdzOa ! CO [ 8 Hd3d dzZO H-t§ o dsjj d'dZ. o dalzOz €

YoOdz' dzd € -H Ol CHispS Yy o0Mmls d dzd sd efm! ¢
dz' o jtemdIlsjslk Isjmrdsdzse 2 SO HdL O2 dzz

Elsayed Ahmed Elnashari PhD, FultProfessor of Textiles & Apparel
Faculty ofSpecific Education, Kafrelsheikh University, Egypt

dz
z

Jt1o1rwy dAws R sf{fwuru

[dZj e widdas@&tso O BeitR Isjlsk, ftstej st L  da
ZOy' sdz0dz' dzsets kdz' 9 jtefdlsj sk,

o' lsdzOdzO® § Hfj howaos@zseo O el ® Isjlsk, LO9 "' HE
Ctsdzistclze 9 Odzdzy h o j2dzdr o dtetsB ' 9,

[SMOdZO | OROBKIgBHdd S ctdsed ©6c rdd Sdgjedsiz, dzts &z
yomlsddzd md3j dzr ded y+* Ctséts dzOy' tsdzOdz! detsets kzdz' o j tefyd

] Cste'iMiggB SOW jHtd IjRrdsdse' ' ' Ctdilstek

[SMOdzO0 u deEOjCdstox{2 MjStjlsOte CtsdgW jtoj dzy' ~,
Codemistclzt 9 Odzdz? h o j2dedr o dtetsB ' 9,

Jowyj MdzOoe i) @GzPdPizs® OW jHisd Isjndesdzse’ ° € ts5dzf!

[EHB]&ZO vialcHftoOHOd dZzO0 L O 1 rtu kd 9 jtemdls

l " Hftse ' HOdz dzgd?2 L OsadzfBOEO uw. . dz. , ftosW.
U d mdz ydzd 2 S tdg) .mdDG Fistels § dzS 5 [ . )
st o8 lsjtedzd? dzOB ' to ' o©jteMlsCO: 1 OkzOBOdese 1. | .

ISSN 23086718 )
E ¢cmd3j dz ded y* €d2 dzOy' sdBDOdz' da

3



Resouce-Saving Technologies of ApparelTextile & Food Industry

1 [ wa v

wdzh EMlste’ W BsHg kO IsjR dsdse"

N. Paladvci, Y. Kyosev, O. Kyzymchuk, E.D. Kocak

///////

Natural fibers irtextile sensors state oftheat € € € € € é é . 15
Criteria and benefits of producing organic coéoh é é é é é é 19
M. R. Repon, D. Mikulioniena,
¢ pplication of wastederived natural dyes for cotton colorati

M. Kravchuk, L. Halavska, T. Shatylo
Fire resistance of knitted materidisr the production of protectiv

l.V. Horokhov, I.M. Kulish, T.S. Asaulyuk
New environmentally friendly complex flame retardant

////////////

O. Lebedinska$. Kuleshova, O. Luschevska, Bukhantsova
Color therapy as the strategy of ensuring the psychological co

//////////////////

V. Mytsa, A. Movchaniuk

Artificial intelligence toolsfor creating a clothing collectiéné é . 31



Resouce-Saving Technologies of ApparelTextile & Food Industry

L. Hartono, Guntur, Rustopo, BSetiyono

////////

35
L. Bukhantsova

Design strategy for sustainable apparel produétiéné é é ¢é é
52

1. w. 1BChHO, v. w. | Bktj dzO
Iftctso OH Y J dzdg” G sdzyg  tgts B dzds) IO @z
f' Hfted' d3Miso ©OF d2O0 JtdSs dzOH" 11 ¢éu. . 54
[. w. JIHL dfm O, [. ¢. [ OCOt
s dzOMmd® * COy' v dzOf oW @z ®é O &MdA C (
. ¢. stoOdkz s, [ . 1. [ Mmwys,
¢ dz0dz" Isd ydzd 2 f Jejdavtidzls Oy 2 o O dz'
stcOdzmMt stelsdzg @ e B g§se 6 éééééééeé. . 55
¢. w. 10Bdy, [.]1. [tMmécse O
[ SMTJlsdzO By ¢ O fsCOLdds o
odtetsBdzd ylso O o dtctepé' éoé é' edeRMlL@ é’'é . d 4,
c.¢. [thePdz ¢ tcd o OdzO
s smtse d L H' 2 Mdzj dzdzw Istc O dzmW tste

/////////////////////////

o doEBe@Ee e éeééeecéeéecéeéecéeéece. 63
J . 1. 1" k02 ykz¢
l Oy dzd & " Mls! Wistcdslzo Odedz? BJ LY JU
SHWGEE o' 2M! CctEER éfeteRLedz@¢jedzdze . . 46
J. yYjtwlsjdSts, 1. sjtedagi", 1. sl
sz @O OHOfIsdodzO Whkteds Sktc©O Hd

////////////////////////

oL zdsds&vé e e éeéeéeééeceéeéeéeéeéeeéeé. g3
. 1. A" Mo, [. [. [EMjOM €O
ltetsi Clszo Odzdzy OHOfIsdo dzsets tSHW

Oy j daW d3dé €€ éopye éoéisle é e eééeeéeéeeé. . 71
l.§fOoyedzr m* €d2, 1.¢. 6B Y* |
isL totsB dzj dzdzw BBy ~ Odz’" L d&3° 9 fJjls]d

fsH' Bdetst fféaDE&ddsdoelrlsééceeceeceeééééeee. 44

56



Resouce-Saving Technologies of ApparelTextile & Food Industry

6. 1. [ OCOIs! stc0O

[ JrOd Ld3 §jted A3 N j dzdgw detsy ©, Nt
s L O3C dzlz Is “ é2¢é el eCéleteie 6 é é ¢ e € € € . 76

w. 1. stdedy' 0O, 5. 1. stsh jo

ddzOdz" L. odH' &8 HtkCE dO IsC Odzdd
n 34 dz dzd y! S tsets 2Oy’ adfOdR daséGdasé &zaz' ,g

v. w. IsftseO, [.1. 1kl

[ MtsB dzd o sMis HJ Cstclzo OdzdzV s talisn
SHYGEZ d&O MmMizsBtcfO&eddeccrcecpmeéeBls. . g

U. w. 1 sftsoO, 1 .u. 1 O0OtW Odzs €

stc OdzmW stBROQ &t Cs8° odh doCdée. o

4. | . skdazjhtseO, [. 1. [ JjBJjH(JC

stcOHdy' 2 dz0O StcdzOd3j dzls € O tsif i51BB ¢
OHOfIsdodzd m» tcj OB 'éde éle@p éedaderé eotfic 5 gy

. 1l. sBLAssMm! €O

AN dzsisW W disHd U é i dcddyafd &. .Isd

r.o¢. moOmMOdzso Q@ d. ). sbkdzjhtoe

Sustainablei3ts o OIS t6 © ° dane S dgBERIASCHNAIDERe .

4. ]. skdazphtwesa O Mitdtso O, 5. 7.

[ Mdzts o dz' ftoeddzydyfd fmilse stcj dzdz™
fiocsHEEBEéEEcEéeééeéeééeéeéeeéeée 92

4. | . skdzjhtse O, ¢. 1. 182ykdg,

[ BL e ©b &6 o)t &JHECYS dzls cifchisdsts bd X X X
96

88

90

l. 1. skdaz ydy!: €0, ¢. w. 108BdUYy,

1 4 MisOdzH Otels dz’ Wstedzdd Bk " C' tce Oc
odOy) jdzdzw " zedéépbO&e &zEmBEEé é e 99

d.r1r. [dqd dzSts, ¢. 1. 1" Ckdz' da

[Mse ddo sMis' § tedsé & dsdzéd AR é & dzéi '
101

1.1, 1 dzskfm, 1.1. sjtedzgjh, ¢.1

uls OO BSHO, jCodse’ v 5@ ddsa)’



Resouce-Saving Technologies of ApparelTextile & Food Industry

1. [duyoe, [. {tdk0ds ds s
SO0 BsHO wC flseOljc' v @ d

106
[.1]1. mMmBsktse O, ¢. w. 10Bdy, 1.
b MO2C dz' dz6 Isj - dzs dBS&GE € é épé € &dgéz |

108
s.w. ¢dHtetsh ¢, [ .. t(twBydste
lfdzde BHWGEEZ dO0 MOGBEERE &8 &¢é &Mt

110
{. 1. 80c0d [. [. tvBydS<te
lfdzde 3d HL O2 dzz dzO t]’tstsa’qg’:é]éfr]lllz

1. J. sBdvHO, [. ¢. 1 bisafg !
JedzvH shdseoddr ®Okjt' Od o H

///////////////////////

tcOdzyve éRRieréac éééeéeéeeéeéecéeéeeée. . 1
c. 1. sOyECOdts, 4. O. [ BLBOJ I
l s jtodgj dzdgv HEts Isj BOIsSdSd hodHEC

sBO0 " CIskz HEBdzérerpdéeéeéeeéeeéeé. . 15
6. 1. sktwkh ¢ O, dw. 5. [ BLBo,
¢ dzO0dz' L Ld3" dz Mty de yts’ OCIsd ¢

f s dzsdzOMh ISOB dzB B éRleBie@dzp dzadze é € é 113
. [. sBoOd yks¢, J[.1. A" d& fytse

I fddo Cod Stk O MYed2ddass.

[. [ ifmrCts, w. 102¢" dzO

3D fscLOhd b Mo’ BéégBrpaesor

[. w. wedMmls, [ . 1. vyvjtljdelts
zdzv o d L d3d dz" j dzdzW dzj ¢ Olsd o dzts ¢ s

//////////////////////

JCcds@cééeeéeééeéeéceecéecéceecéece 126
g. [ Ofyos¢, 1. skL' dO
lfdzde OHOTY Isdp @b lpgls iz dg@Eipdatece=E €9 1 129
v. . [dfmr Sd2, ¢. w. 10BJdY
st Olsd o dz' Isj mdesdztsG * o d tcts B dac

L Oditso dBjeddpvédg é e e éeéeéeeéeeéeéeé. . 13
r. 1. 1ttedmj dzf s
wdzdztso Oy 2 dz'° Isj - dzfs détece' €' é eoe éfiplzy ( 134



Resouce-Saving Technologies of ApparelTextile & Food Industry

6. I1[OeHOdzvdz, . (. |1 OtOdz dz0O,

1" Bdz' sd3j sted ydzed?2 OdzOdz' L. dzOEk € ts¢
sy SMisddz! dzd B é BZOE G EBE O&zE6éeééeeéé 35
cC. . w0OEzmlswdz, [. 1. A" 2 fytse
t tsdz SHWYWGE w ¢ Cd3f sdzj dzls iz L

///////////////////////

dzs H Pzt eeeéééeeeceeéééeeceeéééeeee .. 439
r.r. fOotyks¢, [. [ . [ EHjoeafms CO
AdWteseo ' LOY' v fftod o d¢ dz@HéEGEdDRAR é .-
. f. 1Oomddzy degSts, 1. . 1" BYytso
1 4L d3ddzO° o3 d30Is j t6' Odzds H "Hadlr  fi

ZOy' BdzOdz! dese s Oo ' @YéBWmBEBERE:ES | 143
1. [. YEhCOt, [. 1. 105tds¢
t tsdz fnddz' ¢ sdz' o 74 W stcd3lz o O da

Isd ¢ Misd dz! dzd ~é édgBILjétd" éEde' éoé é é é €€ ¢é & . 45
| .[. (6BOd&S, o¢.). sktkh ¢ d&O

141

O dzOdzL Oy' € Oo dzj dets s mzmy " dz2 Ml
Isj SMisddz! dzd B é &&3OE G BEE O&zE 6 éeéééeééé. 1y

¢6. [t "tsem CO, ¢. 10BdqY, , 1.

LEO defp! € stcOHdYy' ’ WOtcB lzo O«

////////////////////////

sSC Oz ézé ééééééééééééééééééééé éé 53
O. uw. uwOWwdtdasls [ dzS & .
| OttH j esB fuE OB zddzpre'é é 6 666 é6¢é. 19
5. [. J1bkwktsem! CO, [.d. [ kSCtol
[EedzvH ftddads' @ * W OCIskted d &®H2aAE 158

[. . 1B m! SO, [ .1. otelsy «
UJ ndasdzse “t6° Isfpd szhdzle pdzimd W * € Oy

rrrrrrrrrrrrrrrrrrrrrrrrrrrr

SHWERE éééeécéécéécéééecééeéééeeceééeé 150
l].1l. [ BBOdsO O, [l .slzth[djdz dzd ¢,
O Z2O&iedlsjte’ " 8 C Bd&E EElsdismle é ol | 4
s. uvddr ¢, S. sthjelCt, [. ] OR(
lde' 't ' § HecBEOHEGCOHMw - ZndHT s«
HsHOBNWUrder wearé hdzZwotdy totsaéédkts § dz 165



Resouce-Saving Technologies of ApparelTextile & Food Industry

s. [COyk {fstelomdzt § . ). Yy'z
b dzOdz' L C sdiintsdgtiztS Usqf g ‘débsdiE B G s L gl

//////////////////////////

Misdad®& e éééééeecececéeééééeeceecéeeéeéeéecece 168

C. Is2uykd . y'z
Il ddi3se d H S BOIsj tc’ Odz' o H dzw

////////////////////////

oz Qo alée eéééééeeeecéeéééeéeeecee 170
l1.-¢. 1TEBStS, Uv.¢. 1OHBYIIO, [. ]

it sLesBC O CBdzj S y' ' desyda Ml
StcdzORZg &zl é e eeééecéeééeceééeeceéééeecée. é 11
v.l. 170°"yr, uv.¢d. 10OHGBYISO

{Mdeso dz' ( jtojHEzdSe d tots4f i BES d@ist ;4
O. Polishchuk, A. Polishchuk, S. Lisevich
Manufacturing clothing parts from composite materials contai

natural fibersusin@d printingg ¢ ¢ é é é e eeeeéeeééee. . 176
$.} sdz" h z¢€
1 Odzj Mj dedzy B ' ‘ dged ~H j Is ® Hztc O yi5jHAY
odCtsted MBOeHdmiECA: é e e ééeeéeééeeé. e 178
l . O] iz dzs Btcz d3° dzn* € O
it SLIGSBSC O Oolststem! CsEts tod Mz dzl Iz
Md d3o 5.0z, Gl ————— 349
1. ] .skLdgj yso O, 1 .1. [ MO j dz€ s
Jy dz2€ 0 jWJjClsdoedatsimls’ L On dmdzd
o " Hf so " Hdzesfils' dOIsg joL PHL b fsi@O.5.8. 351

lescteyj Mdodz ~' &3 ydz Is0O

O. Paraska, V. Negoruy

New antimicrobial composition for treatmetd textile garments . 180

s. 1. weOdz hMjdzO, v. w. whi¢

wdzdztso Oy ' 2 dzd i ¢ tf EOlNs d Ta0e dE M d
dzOdzj MJ dzdzv dzO0 IsSC Odzed dzd @ § 1€ Oélrd dats 182

r.Jd. Jidz dds, [1fosdihtzk®] d¢ s,

I sz dzts 8 @o dzff Steaklz & © dadz®B O tc XxX2K dae 5,

.. 10O0atds ¢, [. w. 1 jtjHt" 2

1 jtwemy j 6§ aetkdzsc” |9 Ok ¢ lylz dz@dzdz 5

9



Resouce-Saving Technologies of ApparelTextile & Food Industr
. 1. ] On tsdze €, w. ¢ . [ Otclsdtetsmw
189" Isjndsdztsa WOtB Izo Odzdzé € to, |qq

.. 10Oatsdz¢e €, 1 .1. 1EhNCOt
1 Ofmistsmiz o O dzdzw RZOdzs B3OIs j t6* Odz' o
ftodL dz@gjedaczve e eééeeéééeeceéeeceéée. . 19
r.g¢. 1t800O0C, ¢.1. 1dhsojy',
[sfmdz Hy Jdedzgw ot dzdolz o3 Mlskz ot
iz COBeBEZzZOBRreééeceééeeceéeeceééee 192
. 4. & CEBtO, 1.1. w90
it SLisBdz] dzdlg?v By IstsH® 8 BsSHIW ' €O
shdetedzh dzts " é s éé e ééeeeéééeeéééeeéeé. 19a
4OQoyjdeS s 4.[., 4OQoyz¢ 1.1 ., .
filssHd olststwddzdes’ f jtejtetsBSd B
BOIsj e'e@'ésc e e ééceéeéceééeecééeecée. 197
.. JIBLBOYEZS , [. t. [6Ctlz
[ $Bdzse’ YdzO B J L fiZOW@ tedOdids Eafdd & IS o
w. pOtcls d te,smMM.dd - tsdzt €
tdMetemMsLBjte" c O yd2 MmMfsm' B Gl
Odzlsd d3' ¢ tetsB dzd dzdé éo &BOadsa]ép éscdrdsavéedgde é . 201

wdzdztso Oy 2 dzg' Isj mn dzsdzsG
. 8. 1 2Oggdetsiej tzS s, [. w. skt
t sdzr " dzlsj t6€ k2 dzt Isktecdzd A ey " & 204
w. 1. o¢delstsdgj deSts, w. 1. AdrOdetsoe-
1 Stetsh dzts L JEMstckH s Odzgtse s W
Cdzdztso Oyt 2dzd 2 M tedskh dalm]é é dasdcéi .’ 206
[. 8890z B9 ©O, Il.uw. sthizd Cts5,

l JesBdzdylsots 2tsebkztelslz L BOEOY, dz
RO so dizex @ e éecéeceéeéeeceéeéeéeeée 208
v. 1. wdhofse0O, w.l. AdqrOdtse
it sLisBC O tej MztemMsL B j 6" 6 O Yts’

CsdzH dIsj te! € d> d& et dEnilsdd dzdzy d3 o Is ts te(
ydetsots® fHuoEHdhdzbeEhHbEEeéeeeeéee 210

1C



Resouce-Saving Technologies of ApparelTextile & Food Industry

g. J. ljtwBdy' O, w.l. AdqrOdeso-
VHBEMSC 5dzO0dzj dgdgv Isj mdesdzse '~ 256
LOdZ' L so 3 gdzw'é eHEEE@XLEER ééééééeéé. 214
1. 8. 1 ¢dzjdeS5, uv.¢d. [ OLOt' .
ljtwemMf jSIsdeod odSC ted Mis Odzdaw é é3& S . 217
s. ¢. [tLEBOO, ¢. ¢. uvdhjdS s
lfdzdes htesklz LOtsHS @ Hh jdedy'
LOtstcz o PSCBBEHE Odzdzy Mz e kE é e éz§ ) 220
[. ¢. 1tHdOtEzS, ¢. 1. skCEktk
]l ZOMmisdotsmils® Mdeseo OlsC W ERE é'édz 223
S, 1. weOMmjdeSts, . 1. 10OMmj degC-
l1jtwemf jSIsded odtetse dzd yls o @ts HiPdzE
YJ Bted ys 1 thanussery/bulEO ( dzO " dzdzv  § Iz dzy

,,,,,,,,,,,,,,,,,,,,,

(sesamumindicupg €e é é e eeeceeecééeeceeeeeeéeeée. 25
w. [. 10O0dddjsdy, 1.[. 10Mm" yd.
lfdzde Edz' stcOL 9 z€C zé @zDé @& & dndlalz. . 229
[. 1. tekHjdls, [.[]. [tstttsLtse O,

l d¢tsted mls O dzdz™ dzO " dazdz™ GOteB L
WEdC Yy sdOdz' desé e o e dzO g g dzdz8 € € 231
. ¢. 1 68HEOEGES, s. &. ytsdztse 2
ANz dzC y' sdzOdz! dzd 2 C d mdzts 35 dzts y dz
OdzsdtsC MdHOdzls Odzd 5B d&' éféderéde éCétaetehed. di 233

[. 1. yvydearlkdz, [ .|. (Oyk¢

Il JLHtW" YHYBoad?2 rndz' B: Ghteddméd .. 235
l.C. cottm: €O, [.1. [ Eyddam: ¢

ssdzyj f y' W s@icH e ts o to | Mdsdsdcdd.dz 237
11 Bte’ fvda®tcOo j y!

dbdz sj edzOIsd o dz' ¢ tsé&lByg d € é é e Odc.y. 343

11



Resouce-Saving Technologies of ApparelTextile & Food Industry

rdLO2dz Isjdgnjday'

V. Vasylenko, P. Ziemtsova

Concept of consuming ideas with artificiatelligence in aé é é .

4. . Jtedy0O?

( ¢ Sdzsd3’ ydzgd 2 sO CEkzdz IskdHtdadg@ o1
ydghWtecsotsets diddmlsg e 0cekbO®@épde 2 dzkz .

S. J[twdz €, ¢. 1" Ckzdz' d&zO

c. 1. zkcQ@Iddmdzs[C. 1.

[ MtsB dzd o sMis LOMissmMize Odzdz? G J dz
v. [. Bk jdits, [.].10L0tykzs,
i sLicEBSC O Oolststen! € ° Ctsdzj Sy’

[. [ . r1sdiBteseoafm: CO, [. 1. 1 st
1§ dzd o " MmMisstd ydzd - ks dzO Wt
l. 1. 1kttn' &0, 1. 1. [ BCI" tsda
Recycling vw§ mMéEEHREE éjéeEHEL. (
s. 1. ¢dHte" 2y, [.1. wlstcdy ol
4 2 yomdz Isj mn dzsdztsG * s ste i dad

[ .&. 1L Bulkt€dy o Q@ .

stejdzHd o Ytodz ¢8O EeeaOR8. icEE

w. | . wafsBBs.dzf,Bsteclzds, [ .| . | OdzOs

szyomde LOMmesdC sl icdizdels Oy dzd -

J .1 . stOmder €, 1. . | kd3j degs €

MmizH sy dz ftes' CIsizo Odzdz?y Oo Iststef!
dzOIs - dij' digdes te d Y dzd dg éCérsfiplsdsédétede € é € é é

[ . 1. swOmdes ¢, [. 1. 1 B90O¢C

MEZzHtsYy d2 ftes' Clskzo Odadgy Ctsdzj €y
Otern ' IsjSztcdzf e é & SEEBOEHE e e éééé.

12

q

239

241

244

248

. 252

256

258

261

264

271

275



Resouce-Saving Technologies of ApparelTextile & Food Industry

1. 8 dbst

seyl oo

(dL @ads’ CPo Btztziy’ C5° Ctsdzj Cy'

//////

J]. [ . st
gilsddz'
Wi sdeinp! € dn
b1 5o 5
b dzOdz' L
s. ] OMO
rdL 02 dz
w. J s
U to j d2H0d2
l . g4 0O¢C
1 dzOC Ols
[ . 4.
r Odzts d ,
d. 5. z
I f dzd o

I . w.

//////////////////////

L Quls, tc d.=519.0
sdCO IsO jdzj i3gj dzlsd ctOW " ¢
C Bt jeRefmpCédere eCétedg’ eCefig’ éo.

@Hs,tc d.c59 O

HdL O2dzz Iskted Mis d ydets tc G4 t
s Culsedyso O

SO GctOW  eCedt edeefflse’ ede édeden
C b lsfte.diy.so O

3 k c¢tcOWdny@ddgnze ¢ g é é
, dflstdd.y o O

dZO ctOW " " ¢ O ddsddé € € € & dodody
ssLO, . 1. 10Lddz¢ €

o' LEzOd dZ MmMisdd&zééle®éBy |
OkzttO, 1.1 . uvdd3j dz€ s
JldesHdL O2dzz 2O o dttsB d

////////////////////

zzh s¢, . 8. [d 2dzd¢

[ttdzO B fds g slsOdB ° WC Hyjt] ds
HaL O2 dzj tofn ' 6CEEE 66 éd 6 6 666666 . . ¢

.. 1

steBOIlse ¢ |, 1. 4. [d 2dd¢

uls d fdzi d3W ‘Higf LoD tizs* S ISz o O dafigd 6 & élzls j

l.¢. s
{ 6 dzO 34"

HL O2 dzz édBsesésdsédefézé e é e éeéeéééeéeé.

[ . o. H
w' tetse dz
fMlse stcj dzdz'
[ .. v
Ao fifC @
Mise stcj dzdz’

sftekz¢, ] . 4. J d&z" 2 dzd €
dals@dzls* ©° WwWC HY jtoj dzts dzOIls A

Fftesoaody, | .49w. Jd 2dd¢
"Wd MsOwtsHOodz sets " adtfl
HdL O2 &z é HE O dzd B ¢ &3¢ B &
st " dSts, | .4a. [d 2dzd€
4 dzO dziz 5 flaiEcls H Y § toj dzs  dzO|

278

. 282

286

201

293

- 296

299

302

304

306

. 308

310

312

13



Resouce-Saving Technologies of ApparelTextile & Food Industry

l . 1. rdlsSCtsoefms CO, ¢. s. s Otcd3(

VLEtO dzfm' € dzZOtesH Az fJtodmdz' o' W
ClOW " ydzse t® éefLE@Rzee@ ceceeeééééé. . 314

¢. [ . ZzZjtmisddz ¢

[ Mdzso dz' fteddzydd d o d ¢ &stalrfon o0 dadg' 317

[ . 1. steOmMdze €, ¢. 1. 10cktem! €O

MmEzH sy dz ftets' Clslzo Odadzy § tsdzj ¢ yr°

W dzOd6 6dBcE 6 6 6 6 6666 EEEEEEE6E6666666. . 320
1.1 . Yy6sd "kC, [.6¢. [dRO2dse ! ¢
[qL @dsalktsdzi Cy' ° ' L fte PisHsddeDd GEgD 322

C.1l1OL dztiE sBtetso m! €d2

vty $so° Mo " Isddzr dzed € d, wEC ' dzdzts
mMitciHE6géeeéeeéeéeeéeéeéeeeéeéé 345

d. 1. whdzOBsea O, [. ¢. [ drO2 diztse

i sLiesBC O jMEHYL desE scthtcsHeIBEZ o é ¢ c 347
wdzls j ctcOy" v e

. . vwetseO, [.l. 10a0tCjod-

[ MtsB dzd o sfplf)lz 0o Ddedgis o Oy ' 2 ded B § Aydpty
Hdzw dzOe yOdzdzw MY j y' O@ ddsé dé édg @.d 324

l. 1. sOMOHYdC

[MtsB dzd o sMis L OMmdgjsiBitz e B dzdzf tcd €
LHSBEZO OY' 9 Mo ' Isd HBEEéEE&drse O©fE 2 d 32

4. 4. [Oko'2yk¢, [ . s

[MB dzd 9 5MIs’ tesB tsilsd h o j2dadn
HOo Odz! dzd y+ €@'¢R et fdze éeéééééeé 3

4. 484. [Ole" 2ykze¢, S.1. J1ttsHBo "

[ ZOdz! dzO T MficgY Asd® o f tots9 OH Y j dadaw
StcOC Iszo Odatlzr é 6 é e ¢ &g ds&wré e éeéééeéée. 33

J o ridB3dHykze, 1. w. wOftydd¢

[ dzdz@REHLC h 54 w ¢ W s tc &3O stce Od
ftes' Clsdets™ H' wWdlzedzBglb e écgbler ¢dzbé @ 338

14



Resouce-Saving Technologies of ApparelTextile & Food Industry

wdzH EMilste™ v dBsHd IsO Isjrdsdzse’ ~ dzj G ¢
Clothing Technology and Design
UDC 677.076
NATURAL FIBERS IN TEXTILE SENSORS i STATE OF THE ART
N. PALA AVCI?Y, Y. KYOSEV? O. KYZYMCHUK?, E.D. KOCAK!
IMarmara University, Textile Engineering Department, Istanbul, Turkiye
2TUD Dresden University of Technology, Germany

This work provides a comprehensive overviewhd turrent state of the art
in the integration of natural fibers into textile sensors. As the demand for wearable
technology and smart textiles continues to rise, the exploration of sustainable and
biocompatible materials becomes imperative. Natural fijlggved from sources
such as cotton, silk, and agricultural waste, offer a promising avenue for the
development of textile sensors. The review examines the advantages and
challenges associated with the use of natural fibers in sensing applications,
consdering factors such as comfort, breathability, biocompatibility, and
reusability. Furthermore, it explores recent advancements in material science and
manufacturing techniques that have contributed to overcoming challenges and
enhancing the performance teitile sensors. The article concludes by discussing
the potential future directions and applications of natural-fiseed textile sensors
in various industries, emphasizing their role in shaping the evolving landscape of
wearable and smart textile tedbogies.

In recent years, there has been a growing interest in the development of
textile-based sensors, which combine the functionality of sensors with the comfort
and flexibility of textiles. Textildbased sensors, offer uniqgue advantages over
traditiond solid-state sensors and have the potential to revolutionize the field of
sensing. They can be seamlessly integrated into garments, allowing for continuous
and unobtrusive monitoring of various physiological and environmental
parameters. Wang et al. [1]sdussed the theoretical principles of texbksed
strain sensors, including resistive, capacitive, and piezoelectric sensors. These
sensors can be used for human motion detection and have potential applications in
sports performance analysis and heathanonitoring.

In the past few years, there has been a growing interest in the development
of textile-based sensors made from natural fibers. These sensors offer unique
advantages such as flexibility, biodegradability, and biocompatibility. One area of
research focuses on the use of natural fibers as conductive materials for flexible
strain sensors. These fibers can be made conductive through processes like
carbonization or compositing with conductive materials [2]. Souri and
Bhattacharyya[3] produced conductive threads by coating flax fibers with
graphene nanoplatelets and carbon black using novel ultrasonication method.
These threads were then used to produce wearsioetchable and durable strain
sensorsin another study, a sensor yarn based on natural sisal yarn impregnated
with PVA polymer and coated with PEDOT:PSS polymer as an electroconductive
sheath was investigated. The primary aim of the study was explaisethe
development of the sensor yarns. In the future, it is planned to create textile
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surfaces with sisal sensor yarns by using different textile technologies and examine
the mechanical behavior of these surfaces [4].

Although textilebased sensors hena wide application area and increasing
popularity, one of the most important criteria for futureextiles will be the use of
natural materials. For this reason, sustainable materials or production methods
have been preferred in many studies conducte@cent years. Ferreira et al. [5]
used Ag NPs to coat jute fibers using the Ultraviolet photoreduction method and
polyethylene glycol as reductants and stabilizers as two different sustainable
methods. Jagadeshvaran et al. [6] also used iron titanamedbtfrom ilmenite
sand, a sustainable and natural resource, together with MWCNTSs to coat cotton
fabric for EMI protection. In addition to being used in sensor production by
coating conductive material, most pldrased fibers, including cotton, jute, baa
and bamboo, show high dielectric properties due to the abundance of free hydroxyl
groups in their structures that provide polarity. Therefore, they can be used as
dielectric layers in capacitive sensrs.

The hygroscopic and anisotropic propertiésatural fibers are thought to
be limiting in sensor applications. However, these features have been combined
with 3D printing technologies and started to be used in the development of
programmable materials. For example, the hygroscopic property of filmed
enables the structural transformation of composites produced with this fiber in
response to environmental changes such as temperature, humidity and light
radiation. The integrated anisotropic cell wall structure and 3D printing patterns
enable preces control over the directions and degrees of deformation, called
curling. In a study by Correa et al. [8], 3D printed wood composites showed
programmed curling after exposure to water vapor, in accordance with the planned
design of the composites. This log behavior was found to be completely
reversible over 30 cycles with no change in the curling interval.

Nowadays, instead of fibers obtained from traditional sources, natural
fibers obtained from agricultural wastes also attract attention. Agricultural waste
fibers offer several advantages, including their abundance, low weight,
biodegradability, and renewigbnature. These fibers can be used as reinforcing
materials in polymer composites, providing enhanced mechanical properties to the
sensors. For example, rice husk, a byproduct of rice milling, has been explored as a
filler material in reinforced polymeromposites [9]. The use of agricultural waste
fibers not only provides a sustainable solution for waste management but also
contributes to the development of dcendly sensor materials. Researchers have
investigated various agricultural waste fibers $@nsor applications. Pineapple
leaf fibers (PALF), derived from pineapple leaves, have been processed and used
to reinforce natural rubber in sensor development [10]. The incorporation of PALF
In natural rubber composites enhances their mechanical pespariaking them
suitable for sensor applications. Additionally, the repurposing of agricultural waste
biomass, such as banana plant residual biomass, has been explored for fiber
production [11]. Fibers obtained from agricultural waste are generally addled t
matrix structure as a reinforcer in sensor production. However, over time, studies
on spinning yarn from these lignocellulosic fibers are increasing. In this way,
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instead of being used only as reinforcement in composites, fibers obtained from
agricutural waste can be spun into yarn (Fig.1) and then turned into textile
surfaces with different textile technologies to be used for strain and piezo sensors.
These fibers can be used in the fabrication of sensors, contributing to the circular
bioeconomy andustainable utilization of agricultural waste.

Fig. 1. Novel yarn with recycled PES/Tomato fibers as option for sensor production:
a) tomato fiber; b) rPET/tomato yarn

Despite the advancements in textil@sed sensors, there are still challenges
that need to be addressed. The complex manufacturing processes of textile sensors
can limit the creation of freBrm sensor designs [12]. Challenges associated with
producing tetile-based sensors from fibers produced from agricultural waste
include the need for conductive fibers with excellent electrical conductivity and
stability against external deformation. These challenges encompass the
heterogeneous nature of natural fipensrked by variations in cell wall structure,
composition, and geometry, resulting in a broad range of different fiber quality.
Additionally, natural fibers exhibit relatively lower mechanical properties,
hydrophilicity causing compatibility issues and tandency to aggregate in
hydrophobic polymer matrices, high water absorption, low thermal stability, and
complexities in processing into yarns and fabrics compared to glass fibers [13].
Recent progress in process and product innovation, particularlyeindrbcessing
and modification, have made significant strides in addressing some of these
challenges. Ongoing enhancements in the performance of sensors made from
agréecultural waste fibers are expectec
and broden their applications.
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In light of the ongoing COVIBL9 pandemic, there has been a noticeable
shift in consumer behavior towards prioritizing health and safety measures. This
has led to an increased emagis on transparency and the promotion of- eco
friendly and sustainable textiles. As people become more haaigtious, they
are also becoming more aware of the benefits of organic and recycled textiles,
which is further fueling the growth of these maskgl-3]. It is essential that we
continue to prioritize health and safety measures while also working towards a
more sustainable future. By doing so, we can contribute to a healthier world and a
more sustainable future for generations to come.

Organic praluction, as outlined in Council Regulation (EC) No834/2007,
embodies a holistic system of farm management and production [4]. This system
integrates optimal environmental practices, emphasizes biodiversity, conserves
natural resources, upholds high animaklfare standards, and aligns with
consumer preferences for products made using natural substances and processes
Organic production caters to a specific market demand for organic products and
contributes to environmental protection, animal welfare, arad development.

Focusing on the cultivation of organic cotton is an excellent way to support
agricultural practices that are restorative and regenerative in nature. By doing so,
we can reduce the risks associated with agronomy, environnfeotals, and
health concerns. It is important to keep in mind, however, that there are certain
limitations associated with this approach, such as the high amount of manual labor
required and increased production costs. Despite these challenges, itas ttaii
we prioritize the rebuilding of soil health, improving water cycles, and
safeguarding biodiversity both above and below the surface of the earth on our
"working lands" for the betterment of our future. This approach is an essential
component of tb naturebased solutions that account for more than 30 percent of
the solutions to climate change [2, 5].

The cultivation of organic cotton is characterized by a farming approach that
rigorously abstains from employing chemical fertilizers, pesticides, and
pharmaceuticals. This farming methodology adheres steadfastly to stringent
standards encompassing environmental, social, and economic sustainability, as
clearly depicted in Fig. 1. Fundamentally, organic cotton production revolves
around the fundamentatipciple of refraining from utilizing genetically modified
organism (GMO) seeds, synthetic fertilizers, herbicides, pesticides, and chemicals
for defoliation. Equally significant is the meticulous avoidance of any treatment
involving fungicides or insectides on seeds during the production phase, a crucial
aspect depicted in Fig. 1. Organic cotton is a pivotal component of the ongoing
journey towards a more transformative and responsible future [6, 7].
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NO USE NO USE
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NO USE
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for defoliation
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organism insecticides on
(GMO) seeds cotton seed

Fig. 1. The main criteria for the cultivation of organic cotton

The production of organic cotton is subject to rigorous guidelines, which
results in lower yields and higher prices when compared to conventional cotton
production that employs chemical pesticides. Despite facing these challenges, there
hasbeen a noticeable global increase in organic cotton production. However, it is
disheartening to observe that organic cotton contributes only a meager 1.4% of the
worldwide cotton harvest, according to the 2020/21 Preferred Fiber & Materials
Market Report2022 by Textile Exchange, which has a 24% share [8]. This
percentage falls short of what was expected.

The cultivation and production of cotton entail significant resource
utilization and can have detrimental impacts on both the environment and public
heath. The process necessitates the use of water, energy, and chemicals, which can
result in pollution of local wastewater systems. The final phase of cotton
processing, in particular, poses a significant environmental threat due to the high
levels of solids,elevated temperatures, and substantial quantities of pollutants
involved.

The production of cotton is heavily reliant on the use of pesticides, which
are highly toxic chemicals that include nerve agents and neurotoxins. In
comparison to other crops, amtt production occupies a small percentage of the
world's agricultural land, yet it consumes a significant amount of insecticides and
herbicides worldwide. Specifically, insecticides account for 16% of the total usage,
while herbicides make up 7% [9]. Theskemicals pose a significant threat to
human health, and they can remain present in the final textile product, posing
potential harm to users. Moreover, the transportation stages involved in cotton
production contribute to environmental damage, includemgrgy, water, and
chemical consumption. It is essential to consider these factors when evaluating the
sustainability of the cotton industry.

Engaging in organic cotton cultivation represents a substantial opportunity
to make a profoundly positive impacin ahe environment. A key factor in
achieving this is the steadfast avoidance of synthetic chemicals at every stage of
the production process. This deliberate omission of chemicals plays a pivotal role
in significantly reducing the overall carbon footpriNbtably, the decision to steer
clear of chemical usage can lead to a remarkable reduction in CO2 emissions,

20



Resouce-Saving Technologies of ApparelTextile & Food Industry

achieving an impressive range of86%. This compelling fact is supported by the
insightful data presented in Fig. 2. Moreover, organic cottomifey has the
potential to foster a healthier ecosystem for cotton cultivation. It also contributes to
carbon sequestration by either absorbing or reducing CO2 from the atmosphere.
These advantages underscore the value of organic cotton farming as a fukaning
investment for individuals committed to environmental preservation. Importantly,
the main characteristics that define the production of organic cotton are a 91%
reduction in water consumption, a 62% decrease in energy demand, and a 26%
reduction in sdi erosion. These metrics further reinforce the environmentally
sustainable attributes of organic cotton cultivation [5, 9].

ADVANTEGES
of organic cotton production

T | T
46-50%
lower

NO USE 91% lower 62% lower

26% lower

water energy =
consumption demand CO2-
emissions

of synthetic

chemicals soil erosion

Fig. 2. The main advantages of organic cotton production

When it comes to cultivating cotton in dry regions, a substantial amount of
water is required for irrigation purposes. However, conventional cotton farming
practices tend to consume 64% more blue water compared to organic cotton. This
disparity in water usge can lead to groundwater depletion and chemical pollution,
which can have adverse effects on the environment and human health. In contrast,
organic cotton is grown on smaltale farms that rely solely on rainwater for
irrigation. This farming method pmotes healthy soil, which can retain water
more effectively, resulting in a remarkable decrease in water usage of up to 91%.
This approach not only conserves water resources but also helps to maintain a
sustainable environment for current and future garars [5, 9].

The practice of producing organic cotton has numerous benefits that
promote environmental sustainability, social responsibility, and theb&aly of
individuals and communities. These benefits include:

1. Environmental sustainability: Cagic cotton farming eliminates the use
of synthetic pesticides and fertilizers, which reduces pollution and improves soil
quality.

2. Reduced water consumption: By eliminating synthetic pesticides and
fertilizers, organic cotton farming helps reduce paiutand improve soil quality,
which in turn leads to reduced water consumption.

3. Biodiversity conservation: Organic farming practices support a healthier
ecosystem by avoiding harmful chemicals that can adversely affect biodiversity
and wildlife.
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4. Impoved health for farmers and communities: By avoiding exposure to
toxic chemicals, farmers and their communities experience enhanced health and
safety. Additionally, organic cotton products are safer for consumers, especially
those with allergies or sensii skin.

5. Climate change mitigation: Organic farming methods sequester more
carbon in the soil, which helps mitigate climate change by reducing greenhouse
gas emissions.

6. Increased consumer demand and market growth: As more consumers look
for sustainale and ecdriendly products, the market for organic cotton products is
growing.

7. Longterm sustainability and resilience: Organic farming fosters
sustainable practices that ensure the J@mm viability of farms, allowing them to
thrive for future genations.

By following these criteria and benefits, the production of organic cotton
supports a more sustainable and responsible approach to cotton cultivation and
textile production.

References

1. Suparna M.G., RinseyAntony V.A. Ecofriendly Textiles.
International Journal of Science Technology and Management, 2016, Vol. 5, Issue
11, p. 67473

2. Gojic A., Bukhonka N. Recycled Textile Fibers And Materials
Current State And Development Perspectives // Conference PnogeddPAE
2023, 24th August 26th August, Zrenjanin, SerbiR.95100

3. Organic Cotton Market Report. Textile Exchange. October 2022.
https://textileexchange.org/app/uploads/2022/10/Textile
Exchange. OCMR_2022.pdf

4. Council Regulation (EC) No 834/2007 of 28 June 2007 on organic
production and labeling of organic products and repealing Regulation (EEC) No
2092/91, Official Journal of the European Union, L 189172007, p. 123.

5.The World Counts. https://www.theworldcounts.com/challenges/
consumption/clothing/worlaottonproductionstatistics

6.Myers D., Stolton S. (1999). Organic CottoRrom Field to Final
Product.Practical Action Publishing: Intermediate Technology Publications, 281p.

7. Subramanian Senthilkannan Muthu. Sustainable Fibres and Tektikes.
Textile Institute Book Series, 20117420 p.

8. Preferred Fiber & Materials Marketegort. Textile Exchange. October
2022. https://textileexchange.org/app/uploads/2022/10/Tekdehange
_PFMR_2022.pdf

9. What are the advantages of organic @Rt
https://cosh.eco/en/blog/materiaistton2

22


https://textileexchange.org/app/uploads/2022/10/Textile-Exchange_OCMR_2022.pdf
https://www.theworldcounts.com/challenges/consumption/clothing/world-cotton-production-statistics
https://www.theworldcounts.com/challenges/consumption/clothing/world-cotton-production-statistics
https://textileexchange.org/app/uploads/2022/10/Textile-Exchange_PFMR_2022.pdf
https://textileexchange.org/app/uploads/2022/10/Textile-Exchange_PFMR_2022.pdf
https://cosh.eco/en/blog/materials-cotton-2

Resouce-Saving Technologies of ApparelTextile & Food Industry

UDC 687
APPLICATION OF WASTE -DERIVED NATURAL DYES FOR COTTON
COLORATION UTILIZING CONTEMPORARY PRACTICE )
M.R.REPON? D. NMINKWENAS. JURYXKOISIAINA
1L aboratory of Plant Physiology, Nature Research Cg¥xithgius, Lithuania
2Department of Production Engineering, Faculty of Mechanical Engineering and
Design, Kaunas University of Technology, Kaurliagjuania
3Department of Textiles, Merchandising, antetiors, University of GeorgidJSA
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Natural dyes have gained importance as atogit alternative of syn#tic

dyes. This research explores the potential of utilizing sawdust waste from the
timber industry as a natural dye for cotton fabrics coloration. To enhance its
durability, metal mordants were employed. The exhaust method was utilized for
pre-treatment ad dyeing processes. Standard techniques were employed to assess
various properties including color fastness to wash, water, perspiration, saliva,
rubbing, light and color strength (K/S). The results indicate that sawdust waste can
be used as a natural dfge ecofriendly fabric dyeing.

Researchers are constantly searching for new plant sources that can
produce natural dyes and pigments, aiming to address the environmental concerns
associated with synthetic/organic dyes. By utilizing waste materialsetiet
industry not only reduces waste but also promotes sustainability in everyday textile
production. While there have been some studies on using mahogany sawdust and
seeds to color cotton, silk, polyester, and-mamven fabrics [13], there is a lack of
research on cotton coloration using-waste from timber industry and improving
color fastness properties with metallic mordants. This study examined the
interaction between dye and fiber by assessing color fastness to various factors
such as wash, watgrerspiration, saliva, rubbing, and light.

Table 17 Various color fastness properties of dyed fabric

Color fastness to wash
Sample types Change in Staining in color
Color Acet | Cott | Nylo | Polyest| Acr | Woo
ate | on n er ylic I
Dyed fabric 3 4 4-5 | 45 4-5 4-5 4
Alum treated dyed fabric 34 4 4-5 | 45 4-5 4-5 4
Copper treated dyed fabri 34 4 4-5 | 45 4-5 4-5 4
Color fastness to perspiration (acid)
Dyed fabric 4 4 4-5 | 45 4-5 4-5 4
Alum treated dyed fabric 4 4 4-5 | 45 4-5 4-5 4
Copper treated dyddbric 4 4 4-5 | 45 4-5 4-5 4
Color fastness to perspiration (alkali)
Dyed fabric 4 4 4-5 | 45 4-5 4-5 4
Alum treated dyed fabric 4-5 4 4-5 | 45 4-5 45 | 45
Copper treated dyed fabrig 4 4 4-5 | 45 4-5 4-5 4
Color fastness to water
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Dyed fabric 4-5 4 45 | 45 4-5 4-5 3
Alum treated dyed fabric 4-5 4 4-5 | 45 4-5 4-5 4
Copper treated dyed fabri 4-5 4 4-5 | 45 4-5 4-5 4
Color fastness to saliva

Dyed fabric 4 4 4-5 | 4-5 4-5 4-5 4
Alum treated dyed fabric 4 4 4-5 | 45 4-5 4-5 4
Copper treated dyedbric 3 4 4-5 | 45 4-5 4-5 4

Color fastness rubbing Light

: Wet rubbing fast-

Dry rubbing ness

Dyed fabric 4 3-4 2-3
Alum treated dyed fabric 5 4-5 3
Copper treated dyed fabri 5 4 3

Table 1 presents the color fastness properties of ffywat using biewaste
extracts. The findings demonstrate that the color fastness properties of the majority
of the dyed samples were excellent in terms of color staining and color change.
However, the sample dyed without metal treatment had a poor ffatingyht
fastness, whereas the other samples showed a rating of 3, indicating a slight
enhancement in light fastness due to the interaction between dye, mordant, and
fiber [4].
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UDC 677.017:614.841.33:614.896
FIRE RESISTANCE OF KNITTED MATERIALS
FOR THE PRODUCTION OF PROTECTIVE GLOVES
M. KRAVCHUK?, L. HALAVSKA?, T. SHATYLCO?
Kyiv National University of Technologies and Design
2TLAR "Textile-TEST"

In the conditions of a fulscale war in Ukraine, it ismportant to ensure
reliable protection of the hands of military personnel of combat vehicle crews [1].
Since the threats of damage to the hands from various harmful factors are often
simultaneous, it is important to provide protection against each opdbksible
injuries. In most cases, products aj@en protective properties by applying a
protective coating to the palm part. It is possible to simplify the process of creating
this personal protective equipment if the protective propertiepremaded by
choosing the appropriate raw materials for their manufacture and the weaving
structure. It is possible to form functional layers from several types of raw
materials that have protective properties against various types of hazards.

For the experiment, sangs of knitted materials produced by interweaving of
plains on a twedhread flat knitting machine R8& from three types of raw
materials (sample 2 metaaramid (MA) yarn, sample 3 paraaramid (PA)
threads, sample 4 high-molecular polyethylene (PE)) thi different thread
lengths in the loop were developed. To ensure dual functionality (simultaneous
protection against mechanical damage and fire), slagker and doubldayer
samples are formed. For the outer layer of-tayeer samples, which will be in
direct contact with an open source of flame and provides protection against various
types of dangers (puncture, cut), a knitted material made of-shighgth
polyethylene (samples 5 and 6) or paramid threads is used (samples 7 and 8).
The inner partwhich will provide protection against fire and increased thermal
effects in the personal protective equipment, is a knitted material made -of fire
resistant yarn made of med@amid fibers. Also, on the 7th gauge glove machine
[2], knitted samples were praged in the form of a product of a given shape, which
is the area of the beginning of the glove in the area of the fingers, produced by
plated weaving (sample 1). A paasamid thread was used as a plating (covering)
thread, and a yarn made of matamidfibers was used as a soil thread. The fire
resistance test of a knitted sample of a given shape was carried out with a vertical
position of the burner, which ensured the direction of the flame to the edge of the
sample. The flame exposure time was 10 ses¢8| for all types of samples.

In accordance with DSTU EN ISO 15025:2016 [4], endurance to a single
action of fire is established. Knitted material with PE threads (sample 4) has a
residual burning time of 40 s, a hole measuring 75x45 mm is formee potiht of
contact of the sample with the flame. T¥ayer packages of knitted materials, the
outer layer of which is formed from PE threads, and the inner layer from MA yarn
(samples 5 and 6, which differ in the density of the knitting of the layer firem f
resistant raw materials) turned out to be less effective in providing protection
against the action of flames due to the destruction of the outer layer. As a result of
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the flame, the layer of knitted material with PE threads burns, reaches the upper
edge of the sample in 1 min 35 s and as a result is completely destroyed.

Drops formed from the burning of high molecular weight polyethylene fall
on the inner layer of the MA yarn sample, which leads to charring of the inner
layer. The flame penetrates tlimner layer of a twdayer package of knitted
materials in 40 seconds of residual burning. It was found that the fire resistance of
packages of materials with a front layer of high molecular weight PE threads is
affected by the knitting density (changetie length of the thread in the loop) of
the inner layer of firegesistant yarn based on MA fibers-§Ssamples). Smaller
flame spread and destruction of the inner layer of MA yarn under the influence of
droplet formation due to the burning of PE threaals be achieved if the density
of its knitting is reduced. This should be taken into account when forming a
functional package of knitted materials for a means of personal protection, the
outer layer of which will provide high resistance to mechanical danfagncture,
cut, etc.) and at the same time will prevent damage to the human body due to
elevated temperature effects.

The best result in terms of flame protection can be achieved in the case of
using a twelayer package of materials, in which a knittedterial with PA threads
Is used as an outer layer, and a knitted material with MA yarn is used as an inner
layer. There are also positive results in the case of using platinized weaving, where
PA thread is used as the plating thread, and MA yarn is ssé ground thread.
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UDC 677.027.625
NEW ENVIRONMENTALLY FRIENDLY COMPLEX FLAME  RETARDANT
AND ANTIMICROBIAL FINISHING FOR TEXTILE MATERIALS
[.V. HOROKHOV, I.M. KULISH, T.S. ASAULYUK
Kherson National Technical University

Taking into account the potential impact of textile finishing on the
environment and human health, recent publiceti have emphasized the
development of halogeinee and formaldehydffee compositions. In this regard,
biosourced flame retardant and antimicrobial agents combine high flame retardant
and antimicrobial properties with low environmental impact. In thiskywphytic
acid is studied as a biologically based fire retardant due to the presence of a high
phosphorus content in it, while at the same time exhibiting antimicrobial
properties. Polyhexamethylene guanidine phosphate, in turn, is an effective and
envirormentally friendly antimicrobial agent, and the presence of the nitrogen
element contributes to the creation of phosphaoitregen synergism necessary to
increase the fire resistance of fabrics.

Therefore, the goal of this work is to improve the antimi@bbnd flame
retardant properties of textile mat e
technol ogieso using environmentally fr
retardant function of textile material due to phosphantregen synergism, as
well as increase its antimicrobial properties.

Phytic acid (PhA) and polyhexamethylene guanidine phosphate (PPYMG
have been investigated as functional substances capable of providing a complex
finish to fabrics and imparting both antimicrobial and flamerdzatat properties.
Blended cottofpolyester fabric was treated with an aqueous solution with the
addition of citric acid (CA), which improves the solubility of PhA in water and
increases the carbon residue during the combustion of the fabric. The trid&rboxy
acid addition also provides crelsking with the i OH groups of the cellulose
component of the fabric. After impregnation with the finishing composition, the
textile materials were pressed on a laboratory padder, dried at a temperature of
80AC, efdoblyoweat setting at a temperat

The fire resistance test of the fabric sample treated with the studied
composition showed that the charring height after exposure to a flame for 15
seconds was 6.5 cm. At the same time, treatetpleais characterized by the
intumescent nature of the fabric behaviour during combustion. There was no
residual burning of the fabric after removal from the fire. The absence of drop
formation of the polyester component of the fabric was also noted.

Phosginoruscontaining compounds, which include the biomacromolecule of
PhA, are thermally decomposed to POA,
and HOA are formed when the matrix coc
hand, phosphorusontaining compoursl can catalyse dehydration and
carbonization reactions containingOH groups [1]. The condensed phase
mechanism based on the use of PhA is further enhanced by the inclusion of
PHMG-p containing nitrogen.
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When the system is functionalized with nitroggmiaining compounds,
mechanisms of ggshase and intumescent action are observed through the release
of NH3 during combustion. During the decomposition of the nitregemtaining
agent, a gas barrier of ammonia is formed above the surface of the subsicite, wh
impedes the access of oxygen and inhibits the oxidation of carbon in the gas phase.
Phosphorylation of cellulose is catalysed by nitregentaining molecules through
the intermediates PN, CONH.. It was shown in [2] that the formed carbon layer
andthe formed dense framework in this case may contain POP, POC, PNC bonds.

The results of thermal analysis it was found that the mass fraction of residue
of the textile material treated with composition containing PhA and CA is 4.82%
and 5.07% in the case tife addition of PHM@o. The coke residue of the initial
cottonpol yester fabric at a temperature of

Given that textile materials are used in everyday life, transport and other
public places, determining the effectiveness of antimicrobédtinent to inhibit
bacterial pollution of air microflora is of great importance. This method is one of
the simplest and fastest methods for studying air microflora and is used for
comparative analysis of bacterial environmental pollution. For inoculaiion
microorganisms from the microflora of the environment, Petri dishes with
solidified agar were left in an open space in a room for 15 min. Fabric samples in
the form of a round disk were placed in a Petri dish on the surfaceinbairated
agar, covexd, placed in a thermostat for incubation for 72 hours at a temperature
of 38AC. The antimicrobial properties
analysing the diffusion of a fabric disk. The results of the study showed that the
initial fabric is charaterized by high bacterial contamination, the absence of an
inhibition zone around it, and the development of various microflora inoculated
from the air. Composite treatment shows a significant zone of growth inhibition of
pathogenic microflora, that is sérved even after the first washing. After the fifth
washing, the quality of the antimicrobial treatment decreases, but still, at a distance
of 17 2 mm around the sample, the maximum amount of microflora is suppressed.
The zone of inhibition formed arourtdxtile samples treated with PHMg& and
biological PhA confirms the effectiveness of the antimicrobial treatment against a
variety of airborne bacteria.

Thus, as a result of the study, it was proven that the composition containing
phytic acid and polyhexaethylene guanidine phosphate, due to the high content
of phosphorus and nitrogen, gives the cofpolyester fabric flame retardant and
antimicrobial properties.
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UDC 687.016.6:687.122
COLOR THERAPY AS THE STRATEGY OF ENSURING THE
PSYCHOLOGICAL COMFORT OF REHABILITATION GARMENTS
O. LEBEDINSKA,S. KULESHOVA, O. LUSCHEVSKA, L. BUKHANTSOVA
Khmelnytskyi National University

The study is devoted to an analytical review of the current development in
the design ofadaptive rehabilitation garments to improve the process of
psychological adaptation of people (military and civilians) with traumatic limb
injuries. The need to design adaptive clothing for people with lost limbs has been
determined to increase a persdndependence, create and maintain physical and
psychological comfort, and ensure successful rehabilitation [1, 2, 4].

The psychological properties of textiles are of particular importance in
improving the process of psychophysiological adaptation of pesjh traumatic
limb injuries. At the same time, the fabric's colour plays a primary role, as does the
competent use of harmonious colour combinations [3, 4]. This makes it possible to
adjust a person's emotional state and support the level of psyclablogmfort
when designing adaptive clothing [3].

Based on the analysis of the material in the field of the influence of colour
on the psychological and physical state of a person [3, 4] and based on the results
of marketing research {8], recommendationsiere made for choosing the main
and additional colours of adaptive rehabilitation clothing at the hospital and post

hospital stages (Table 2).
Table 1. Colours and combinations of colours recommended for the adaptive
rehabilitation clothing production (fr agment)

Primary/secondary| Description of the therapeutic effect of colour at the hospital anehpegital stagel Recommended
colour of clothing department at the
hospital stage

Green, blue, blue / |Blue and blue are effective for painthme joints, inflammatory processes, heart |Neurological
Yellow, orange failure of the contractile function of the myocardium, increased blood pressure
reduced pain, and sensitivity. Green stabilises blood pressure, normalises the
of the cardiovascular system, positively affethe nervous system, and eliminate
tension in blood vessels. Yellow and orange harmoniously combine with green
blue, weakening blue's side effects (feelings of longing for cold).

Blue, green / Blue: soothes, has a bactericiééfect, and promotes rapid scarring and wound | Traumatic
Yellow healing. The combination of blue and yellow colours does not inhibit volitional
processes and thinking. Green normalises blood pressure, stabilises emotion
has a weak pairelieving effect.

Fig. 1. Visualisation of the process of developing a harmonious project colour image
of a clothing model
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Fig. 2. Experimental samples of prints for adaptive garments

Based on theoretical studies of existing varieties of adaptive products, the
mostrational structural and technological solutions of the constituent elements of
adaptive rehabilitation shoulder and lumbar products were systematised. An
information database was formed for their informed choice for people with
traumatic limb injuries. Baxl on research in the harmonisation of colour
relationships, considering the emotional and psychological impact on consumers
with traumatic limb injuries, a database and recommendations for using
harmonious colour combinations in adaptive rehabilitatiathahg at the hospital
and posthospital stages have been developed. The new model sketches of adaptive
shoulder and waist products in the Spmasual style for such consumers are
proposed, considering everyday use and the needs of aesthetics, erg@mmics
socialisation. Further research aims to produce experimental samples of adaptive
products according to the provided sketches in the conditions of the Ukrainian
brand ARTY Sport.
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UDC 687.1004.94
ARTIFICIAL INTELLIGENCE TOOLS
FOR CREATING A CLOTHING COLLECTION
V. MYTSA, A. MOVCHANIUK
Khmelnytsky National University

Artificial intelligence is advancing rapidly and is currently extensively
employed across diverse sectors, fashion included. From crafting clothingsdesign
to predicting consumer preferences, Al is revolutionizing the processes of fashion
production, sales, and consumption. Through its capacity to scrutinize vast datasets
and discern patterns, Al is introducing novel possibilities for designers, retailers,
and consumers.

Research in artificial intelligence is concentrated on formulating algorithms
capable of addressing intricate problems, drawing logical conclusions, and
emulating human reasoning. In the fashion industry, Al is already widely applied
in seveal capacities, encompassing:

- Trend prediction and procurement.

- Merchandising and analysis.

- Product design and development.

- Styling and visual merchandising.

- E-commerce.

- Retalil operations.

- Work schedule optimization.

- Multichannel shopping.

- Contentgeneration, among other areas.

Artificial intelligence holds significant potential within the fashion industry
to enhance efficiency, devise personalized offerings, foster sustainable production,
and mitigate adverse environmental impacts-:dAven fashim concepts are
becoming increasingly prevalent as technology evolves and ongoing research
explores the applications of successive generations.

Over the past six months, with ChatGPT, Lensa Al, Midjourney, Stable
Diffusion and DaHlE entering the scene, -salled generative Al software has
exploded. Several leading brands in the fashion industry have taken advantage of
this trend, although so far they have limited the use of such applications mainly to
communication purposes.

Modern Alenabled generators areidely used to optimise product
industrialisation, as well as sales and customer experience. However, there is very
limited use of Al tools for the design process. In 2020, the Cb9ighandemic
gave a boost to digitalisation, and Al technology has addaeen further.

The problem of the creative concept (the main idea, the semantic orientation
of the goals and objectives of the design) occupies a central place in the problems
of modern design. While the fashion sector has traditionally relied on manual
design, Albased solutions offer new ways to support production. From using
images of previous collections and customer data to generate new design ideas to
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tracking current trends, Al is proving to be an invaluable tool where physical labor
IS not possild.

Models created with the help of artificial intelligence impress with their
realism and can be customized to the specific needs of the brand. Al fashion model
generators are revolutionizing the fashion industry, making it more inclusive,
efficient and osteffective.

In the classical approach, the creation of clothing sketches was carried out
by the designer manually on paper. Later, graphic editors such as Adobe
Phot oshop, Adobe Il lustrator, dorel DRAYV

Unlike traditiona algorithms, neural networks are not programmed in the
usual sense, but are formed according to the tasks, which is the main advantage of
this type of artificial intelligence. A neural network can detect complex
dependencies between input and output datd, find and perform generalizing
actions.

The process of creating a collection of clothing models using different types
of neural networks has its own peculiarities. In general, the process of creating a
clothing collection consists of the following sty

- Choosing the theme (idea) of the collection (setting the task, forming the
concept and design image);

- Creating a visual mood board;

- Creating a textual descriptiona prompt- a short textual instruction that
helps artificial intelligence to cagctly perform a human task;

-Registration in the relevant neur al
in the neural network; )
-Generating a collection Y Editing i

result.

To achieve an optimal result, yahould enter the neural network with a
readymade idea, a readyade prompt, and reaglgade visual referents [2].

The number of generations depends on the level of compliance of the final
result with the author's intentions. From a number of generatiemselect the
most successful option and upload it as the final one.

The desired result, which largely corresponds to the intention of the author
of the collection, is shown in Fig. 1.

- i

Fig. 1. Collection of women's jacke

l ’ 2 \ \ 1
t models adjusted angenerated by Leonardo.Ai

Al generators help fashion designers in many aspects of the creative
process, making it more efficient and innovative by creating new product designs
based on different parameters and styles. Fig. 2 shows an example of obtaining
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possible variants of one model from a previously designed collection by generating
a reference (a graphical representation of the model) and a prompt with details of
individual structural elements.

/| \ ;
» "o )
. -3 N H 1 v AN
S ) ‘ % S
g X { £ \ & \’ 3 X % 4
' ' B Y (N \ 7 i % B :
A B N | : N
o ¥ \ ' D ] > a . I
1 ) ’ ¢ |
O J | 1| -
7 3 - 7 3 ’ &
; \ » ! - N ‘
\ a

Fig. 2. Variants of the model of thavomen's jacket, generated with the help of the referent
and prompt with the detailing of structural elements

It is advisable to use different types of neural networks at different stages
of work. Namely:

- at the stage of developing the concept of thiéection - neural networks
for working with text such as ChatGPT, Inferkit, Talk to Books, BLOOM,
Namelix, smodin.io, etc;

- at the stage of translating the prompt into different languagetficial
intelligence translators such as DeepL, Google TadmsliTranslate, Microsoft
Translator, Reverso Translate and Dictionary, SeamlessM4T, etc;

- at the collection generation stage, neural networks for working with
images such as Midjourney, Leonardo.ai, Stable Diffusion,-Bd| NightCafe,
Gaugan, ImageAl, etc.

Thus, there is a different type of neural network for each type of activity,
each of which has its advantages and disadvantages.

From the analysis of the presented images (Figs. 1,2), it follows that a
significant part of the generatadetails of a women's jacket are unique and
original. Among these elements, the top of the sleeve, collar, lapels, fastener and
others stand out the most. They have the potential to be used in the creation of an
author's fashion collection, giving it a wunom character and aesthetic
sophistication.

However, certain elements of the products require further development to
meet a number of technical and aesthetic requirements. This may include
optimising the design, additional material processing or taking auoount
functional features. Another important aspect is the interaction of each part in the
context of the overall composition of the product.

The most important factor in shaping the final result is the author's
professionalism, experience and creafivithe successful combination of these
elements guarantees the creation of a unique and promising fashion collection that
will impress with its originality and sophistication. This approach will not only
highlight the designer's talent, but also ensuregeition and success in the
modern fashion world.
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The result of developing sketches of the generated models of women's
jackets is presented on Fig. 3.

Fig. 3. Technical sketches of the generated models of women's jackets

Thus, the use ofartificial intelligence generators to create clothing
collections or any light industry products has a number of positive aspects and
advantages:

- Creative inspiration and choice of ideas: Al generators can provide
designers with new, unexpected and cveatleas;

- Increased productivity: Al generators can automate some routine tasks,
such as generating prototypes, design options, data and trend analysis;

- accelerating the development process: Al generators can speed up the
collection development procedy reducing the time required to generate ideas,
prototypes and design options;

- Personalisation: Al generators can help create personalised products,
taking into account the unique preferences and needs of each customer.

The successful use of Al dependn the designer's ability to interact
effectively with these tools and adapt their results to their creative needs and
market requirements.
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UDC 687
THE INNOVATION CONCEPT OF LAMPUNG TAPIS CLOTH
L. HARTONCO, GUNTUR, RUSTOPQ@ B. SETIYONO
iUniversitas Sebelas MarBurakarta, Indonesia
2s4ntitut Seni Indonesia Surakarta, Indonesia

Abstract. Tapiscloth is a Lampung traditional craft with aesthetic value and
unique products, motifs, and manufacturing techniques, then it has the potential to
be developed as an economic commodity. The main objective of this study is to
formulate a concept dhpis cloth innovation based on its distinguishing features.
The study was descriptive qualitative with grounded thelmfprmants, events,
and documents were all used as research data sources. Data were collected througt
interviews, observation, and document lgsia. The collected data were
interactively examined through selection and coding, data categorization, data
display and discussion, and drawing conclusions. Based on the research, the
concept of innovation can be formulated; the development of Lantaprsycloth
was accomplished through diversification and development activities within the
aspects of production, product, and distribution processes, as well as by adjusting
technological developments and market dynamics. Implementing newly discovered
innovation concepts can be achieved in three systematic steps: 1) diversification
and development of production processes in response to technological
developments, 2) diversification and development of products in response to
market desires, and 3) diversifica and development of distribution systems. The
discovered innovation concept can be used as a reference for future development
of tapiscloth or other crafts with similar characteristics.

Keywords: concept innovation, diversificatiotgpis Lampung

INTRODUCTION

Woven cloth is a traditional handcraft product that comes in a variety of
shapes, patterns, colors, and historical backgrounds. Various regions in Indonesia
hold different types of traditional woven cloth based on the people's history,
beliefs, and religion. Lampung is one of the regions with a traditional weaving
craft known agapiscloth, which has visual beauty and complexity in the technical
aspects of its manufactur€apiscloth is a traditional woven cloth that is both the
pride of the Lanpung people and a regional characteristic, styled like a sarong and
worn by Lampung women from the waist down. This fabric is made from woven
cotton threads with horizontal or color stripes that are then attached to decorative
designs with gold, silver,ilg, or pineapple fibers using embroidery techniques
(cucuR [1]i[4]. Gold thread, silver thread, silk thread, and sequins were all costly
commodities in ancient times since they were imported. [5, p. 241], however, as
the Lampung people's economy growsdaspices are able to gain access to
international trade, the Lampung people will be able to obtain both gold and silver
threads.

Lampung tapis cloth is manufactured through an extended process that
begins with the weaving of the base cloth and ends \méhembroidering of
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appealing motif designs. A motif design can arise as an end product of embroidery
from the process of compiling and creating decorative threads according to the
desired pattern using thread ties that have certain patterns. One pigois dbth

can take one to six months or more to complete, depending on the pattern design
used and the surface area of the cloth to be patterned. Cre#aipig @doth needs
patience, thoroughness, and tenacity [6, p. G4pis cloth takes longer to
marufacture because of its two manufacturing processes, weaving and embroidery
[7, p. 198].Tapiscloth is an important aspect of Lampung customs and beliefs, and
it is highly valued by every member of society. Therefore, it is essential that its
presence bpreserved and developed in accordance with the demands of the times
[8, p. 152].

Tapiscloth has undergone modifications and evolved in response to changes
in the supporting community. These changes and developments had an indirect
impact on the Lampung ahacteristics of theapis cloth [9]. Every society
experiences cultural change. Developments in a culture may occur as a result of
internal factors brought about by the dynamics that arise in the life of the
community promoting that culture, or as a regmto influences from outside the
community. Tapis cloth gained popularity in the 1970s due to its visual appeal

[ 10] . Tot t onOnlg aftgrgtiee dates1970shdad thon fampung. these
textiles were now valued for their visual appeal and historicglart beyond the
borders of lampung [ 1 1] . Dj ausal e Xtapisdothywathdits t h a t

beauty and depth of symboiahilosophical meanings, continued to be sold as it
was expensive and in high demand amongst collectors THpis cloth is ro
longer manufactured for customs purposes, but rather for the commercial industry
due to its potentialTapis cloth studios, showrooms, and souvenir stores selling
tapis cloth are appearing. Eventualligpis cloth manufacturing evolved into a
commerciacommodity industry.

Tapis cloth development is becoming more demanding, in line with the
government's goal to support the growth of regional tourism, as a result of the
international market fall in oil and gas prices, as well as the dropping value of the
rupiah against the US dall [12, p. 1].Tapis cloth artisans offer a variety of
souvenirs or handicrafts to support tourism in the Lampung region. The tourism
sector is believed to be effective in driving economic growth and increasing
people's income [13, p. 50]

The local governmnt provides various training and assistance programs for
tapis artisans so that they can produce unique and unigue Lampung souvenirs (lda
Mustika Zaini, interview, 12 January 2022), and thus contribute to the diversity of
regional arts [14, p. 63]Tapis cloth art souvenirs manufactured by artists are
available in a variety of forms, such as wallets, women's bags, skullcaps, tissue
boxes, scarves, key chains, shoes/sandals, and many others.

Lampungtapis cloth development aims to broaden the range of mtsdu
produced, as part of efforts to conserve traditional cultural products, improve the
economy and people's welfare, and improve product quality and competitiveness in
the global market. Various development initiatives have frequently been
undertaken by hte government, BUMN (stat@wvned enterprises), and private
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organizations. However, it is regretful that development efforts are sporadic,
speculative, and markeriven. Observational data reveal that the development of
tapis cloth has so far been focusedainly on commercial needs, with little
attention paid to the particular characteristicagfis cloth. Despite the fact that
each traditional craft has its own character [15, p. 33]. Weaving products from
various regions in Indonesia have different visthaaracteristics as well as varying
meanings, historical values, and techniques [16, p. 2].

Traditional crafts must be developed from its specific characteristics in order
to remain founded in the people who own the craft culture. Based on this, when
desgning Lampungdapis cloth, it is essential to research and develop a systematic
and directed innovation concept based on its unique characteristics.

This study is aimed at formulating an innovative concept for Lampanig
cloth based on its distinctivend unique characteristics, so that its continued
existence remains founded in society and can grow in a sustainable manner.
Aspects studied to reveal the character of traditional crafts include artisans,
manufacturing processes, product forms, and digtobu[17, p. 95], [18, p. 134],

[19, p. 72]. A study of these factors reveals-Hutmes and fundamental themes as
forming elements for the concept to be formulated. The concept of development is
then formulated in the form of a theoretical statement knas a substantive
theory, referred to as a theory developed through study on a single case or a
particular situation setting from substantive ardd®, p. 193]. The concept is
manifested in the form of operational actions in order to be implemented. The
innovative concept developed in this study is projected to be a reference in the
future development of Lampurigpis cloth, and it may also be used for other arts
and crafts deemed relevant.

METHODS

This study uses qualitative methods based on groutits=mty. The data
collected is qualitative, with a final objective of inductively growing a concept or a
theory based on the issue of study [21, pd.2]. The concept formulated is based
on systematic collecting and analyzing of data from numerous safriiekl data
during the course of the study [20, p. 358]

The field data collected and analyzed to formulate the concept of Lampung
tapiscloth innovation are data dapis cloth manufacturerdapis cloth production
processestapis cloth product formsand tapis cloth distribution. The data is
subsequently organized into conceptual themes through a process of selection,
coding, and categorization. These topics are then analytically integrated into the
formulation of the innovation concept. The study wasducted at théapis
Group of Jejama KhamTapis Village of Negeri Katon, Pesawaran Regency,
Lampung Province, because this group was the pioneer in developamsafioth
and had the most artisans, 40 permanent artisans and 200 casual artisdree[22].
research data sources included informants, events, and documents. The data were
collected through observation, interviews, and document analysis. Observations
were made on numerous operations related to the manufacturing prapess,
cloth products,and distribution. Interviews were done to collect data on the
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function oftapiscloth in Lampung custom, numerous activities and events that use
tapis cloth, and the manufacturing process. The interviewed key informants were
artisans and designers. Docurmnegview is performed on literature, documents, or
records linked to the object under study in order to collect data that complements
the primary data obtained from observations and interviews.

Data reliability was examined using source triangulationrtiegles, which
involve matching similar data for truth with different data sources, and if a match
Is found, the data is considered reliable [23]. The collected data is analyzed
inductively using an interactive analysis model, which is used continuoushgdur
the study, through data selection and coding, data classification, data display and
discussion, and drawing conclusions [24].

The study was conducted in three stages: 1) analyzing the typical
characteristics of Lampuntapis cloth crafts on the artisan aspects, production
processes, product forms, and distribution in order to obtakh&uwbes and main
themes as elements forminpe concept of innovation; 2) constructing the
formulation of the Lampuntapis cloth innovation concept obtained from the sub
topics analysis in the form of theoretical statements; and 3) compiling steps to
implement the Lampungapis innovation concept which has been systematically
formulated to get a concrete picture of its implementation.

RESULTS AND DISCUSSION

Lampung TapisCloth Characteristic Analysis

An analysis of the distinguishing characteristics of Lampiapis cloth is
caried out in order to obtain stthemes that will be used to form the concept of
innovation, which will be carried out on the aspects of Lamptapugs cloth
artisans, the manufacturing process, product form, and distribution [17, p. 95].

Lampung Tapis Cloth Artisans

Lampungtapis cloth artists have a direct influence on the development of
tapiscloth since they are fully involved in the manufacturing process. The skills to
embroider ornamental threadsy(cuR and the number of artisans are important
aspets of tapis cloth artisans. In terms of skills, most taipis cloth artisans are
proficient in the embroidery procesay(icul. Artists can embroider attractive
threads with smooth and tight results using various thread tie motifs. The artists
can also emimider using a number of other decorative threads, such as embroidery
thread, knitting thread, and embroidery thread, to produce appealing motifs. Senior
artists learned their skills from their mothers, as is customary. Tadjudin Nur (64), a
Lampung traditbnal leader, noted that it is customary for Lampung women to be
able to master various sewing skills, such as embroideapis (Interview on
August 8, 2022).

Whereas for novice artisans, Yuliarni (32 years old) explained about
embroidery skills, "I havdeen learning embroidery since 2016, through training
conducted by Nola Marta and organized by Bekraft and Dekranasda, and the
training is still ongoing with different materials until 2023." (Interview, 3 May
2023). Hapsah (47 years old) stated that 'sdn® embroider because her mother
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taught her, but she can only embroider sintiégnis motifs, since there have been
several training sessions conducted by the government, she is more open and can
create various types dhpis cloths, even she can credtpis using the new
decorative thread, such as embroidery thread and knitting thread" (Interview, 5
May 2023). Based on the data shown above, it is obvious that intensive and
continuous training is an essential factor in expanding the number of artisans and
their skills to promote the development of Lampteggjs cloth.

When the Jejama Kham Tapis Group was founded in 2014, there were just 5
artisans. Currently, the Jejama Kham Tapis Group employs 40 staff artisans and
200 freelance artisans. Redawati (49 gedd), the group's manager, indicated that
the growing number of artisans who joined her group did not immediately equal to
a huge number, but gradually grew to hundreds of people (interview, 5 May 2023).
Increasing the number of artisans is managed ¢irowaining organized by
numerous associated parties instead of through formal education. Many Javanese
women have learned how to weaeagis cloth since the 1980s (Ida Mustika Zaini,
interview, 2020). Many Javanese women in Negeri Katon are additioaattyihg
how to producdapis cloth [25]. The adaptability ottapis cloth artisans to new
insight has contributed to the success of the numerous trainings held. Artisans'
willingness to transmit technology and provide information and opportunities for
outsiders to help opens up new networks and opportunities for bugktess.

395]

These data suggest that, in addition to being passed down from generation to
generation, increasing the number tapis cloth artisans can be accomplished
through training activities. Collaboration with designers as the driving force for
geneating new ideas to anticipate consumer demand is increasing the number of
artisans. The majority of designers are able to gauge consumers' characters and
desires [27, p. 398]. Designers such as Aan Ibrahim, Raswan, Wignyo Rahadi,
Nola Marta, Linda Soedibyand others either directly or indirectly contribute to
the increasing number of artisans in terms of both nhumbers and skills. Designers
always provide direction and training for artisans to ensure that the products
created satisfy the required expectasi@nd standards.

Based on an analysis of typical artisan characteristics, there are several
elements which can be coded in the development of Lamayoigcloth artisans,
most notably continually periodic training, openness of artisans to new insight, an
collaboration with designers. Those characteristics can be integrated inte a sub
theme of development on the aspect of artisans, that is, increasing the number and
skills of artisans through continualll\y
to new knowledge, and collaboration with designers. Thisteeime has portrayed
all of the data linked to the artisan aspects.

Lampung Tapis Making Process

The analysis of thetapis cloth production process focuses on three
interconnected elements: equipmemd techniques, raw materials, and work
methods [17, p. 97], carried out technically by the skilled artisans to produce some
products.
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The specific character of the process for manufactutams cloth is
accomplished through two processes: the proagss¢ating the background cloth
and the process of embroidenyy(cul. Although the practice of weaving cloth
has become rare since the 1980s, artisans have largely purchased woven cloths that
were widely available on the markeélapis cloth artisans mdly employ the
gedhog loom (mattakhk and the embroidery tooltgukang in these two
processes.

Weaving artisan Hendri Dunan (43 years old) explained that the two
manufacturing processes rendered the process for prodapisgloth completely
slow; tecmical engineering had to overcome this challenge in order for the process
to be faster (Interview, 8 May 202Z)apis cloth using embroidery and transfer
paper techniques is currently developing, according to Ical Sungkai (38 years old),
since the procesis faster, the results are precise, and the production costs are
reduced (interview, 10 May 2022)apiscloth embroiderer Destiana (46 years old)
pointed out that using twist thread material could speed up the embroidered
process and produce neater, denaad more even outcomes (interview, 15 June
2023). This information shows how essential it is to develop manufacturing
equipment that complies with technological advances in order to speed up the
production process and provide neater products. To irepgasiuction efficiency,
technological advancement is required [28, p. 1]. It is important for the craft
business to remain adaptive to the rapid pace of technological advancements [29,
p. 338]. In addition, creative considerations involving practical ecwhomical
concerns must be made [30, p. 148].

Background cloths are a variety of cloths that are readily available in the
market. Similarly, artisans are able to obtain raw materials for the embroidery
process, such as gold thread, silver thread, oomdtiread. As pointed out by
Redawati (49 years old), "Buyers often ask whether there are no diftapest
products, not only in the form of gold thread embroidery" (interview, May 5,
2023). According to veteran artisan Siti Rahayu (65 years old), "btigars who
are young wantapis products that have a more modern, bright in color, and do not
seem too formal" (interview, 17 October 2022). Similarly, Linda Soedibyo (51
years old) stated that "with embroidery made of gold or silver thread, the resulting
cloth is stiffer and heavier, making it uncomfortable to wear as clothing"
(interview, 15 April 2023). Siti Rahayu (65 years old) added, "After using colored
threads, the products she developed have been in demand by consumers, and many
regional and cendit officials who have visited Lampung have purchased the
developed products” (interview on October 17, 2022). Based on this data, it seems
obvious that the use of many innovative alternative materials results in a diverse
range of appealing products, withe potential to reach a larger market. This
shows that development and diversification of materials is a major concern that
must be considered in developing the Lampiapis cloths.

The work method used by the artisans in production can be classifeed int
several stages: 1) Material preparation, beginning with measuring and cutting the
backing cloth; 2) creating embroidered pattern motifs; 3) the embroidery process;
4) creating cut patterns, sewing processes, and product assembly (based on the type
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of product being manufactured); and 5) finishing, namely the mounting of
accessories for certain products. In gendagdis cloth artisans handle practically
all of these operations; there is no more particular division of labor based on the
skills they have, herefore the artisans face challenges when working on large
orders. Regarding the production process method, there must be an alteration in
work methods through a specific division of labor into a production chain, so that
artisans can develop their indivial competence and the production process can
operate effectively if there are huge orders.

Based on an analysis of thapis cloth manufacturing process, several
elements have been identified that could be classified atheuies of Lampung
tapis cloth innovation, which is equipment engineering in response to
technological advances, the use of various alternative decorative yarns, and
updating work methods through a specific division of labor system.

Types of Lampung Tapis Product

Tapiscloth, in the fom of a women's sarong, is one of the traditional clothes
worn by the people of Lampung as a fixture for traditional and religious occasions
[31, p. 206].Tapiscloth is one of the requirements and equipment that must be
completed for various ceremoniesasiated with the human life cycle, from one
stage to the next, such as birth, marriage, and death (Wardwell 1985, 303). Totton
e x pl ai ntextlles pldyedtan ifmnportant ro le in traditional ceremonies and
were thought to be imbued with their own matica p r o Tetton 19@4s 8)
Tapis cloth developed in response to the growth of the tourism industry and the
advent of globalization in an effort to ensure its continued existence as a
commodity product for commercial purpos@&apiscloth evolved from &acred to
a profane cultural product [34, p. 14].

tapis cloth

Figure 1. Lampung women's traditional clothing with tapiscloth as the bottom
(Source: Leiden University L|brar|es/KITLV)

Figure 2. Several types of tradltlonaltaplscloth used as equment for traditional and
religious ceremonies in Lampung societg. tapisrajo tunggal, b. tapispucuk rebung c.tapis
animal, dan d.tapisbintang perak (Source: Author, 2022)
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The current design dapis cloth products is no longer only in the form of
women's sarongs, but is made with various modifications in a variety of more
varied and diverse forms, such as numerous kinds of modern fashion for men and
women, fashion accessories, souvenirs, and intagethetic elements [35, p. 7].

The newtapis cloth products offer a more modern feel, more product types and
forms, a speedier manufacturing process, a lower price, and they are more versatile
in their use. The design, size, and function of these protiasts been modified

from similar product models, and the craftsmanship skills and materials are
manufactured fronapiscloth, giving them a unique and distinctive character.

-~ ——
'lllnl §.0 l'l"l

Figure 3. Various forms of Lamﬁung fiIterbroducf devélobment are used to meetarious
human needs (Source: Author, 2022)

Although the final product appears to be unique and different from the
adapted product, it is less successful in terms of size and ergonomics, particularly
for equipment that have direct touch with body anatohimg results of the test on
the product in its original form of a skullcap reveal that when worn, it feels
uncomfortable and the size does not correspond to the standard size of the adapted
product. When we compared skullcaps with the same number, we floanthe
sizes were varied when we tried them on. When someone tries to use a smaller
skullcap, he feels too small and uncomfortable. Because of this, it is necessary to
standardize the size of the product in order for its function to be optimal. Almost
al products manufactured by artisans are adaptations of existing similar products;
the difference lies in the use tdpis cloth. To increase the competitiveness of
Lampungtapis cloth products, it is necessary to reinvent products by creating new
patternsdbased on consumer preferencEspiscloth product development must be
carried out through the creation of new designs that are distinctive and unique in
order to reach a larger market.

Product diversification and development through existing producteatns
product standardization, and the manufacturing of new products based on
consumer desires and needs can be noticed based on the results of a careful study
on the forms of Lampuntapis cloth. This is in line with Mulyanto's view point,
which maintainst h aThe eftrepreneur with her artistic experiences could
determine her creative process and during the creation she was controlled by her
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aest het i c [¥Kk ghesrsubtheme dakelm into account criteria for the
guality of handcrafted products,duas various product forms, aesthetic value, and
design development corresponding to the market trends [37, ipf8]77

The Distribution of Lampung Tapis Cloths

Lampung tapis cloth objects are distributed or marketed in numerous
strategies, including dict purchases from artisans, purchases through collectors,
and online sales. Distribution through direct sales to artisans, such as consumers
coming to buy readyo-ship products. Selling products through direct purchases
can be more profitable, but it dbaot happen every day and usually only in small
numbers.

Lampungtapis cloth is sold through collectors using a bayt system, in
which artisans sell thetapis cloth products at a fixed rate, and collectors have the
freedom to make changes and resala higher priceTapiscloth artisans accept
this, according to Destiana (45 years old). "Once the product we produced is
bought, it's up to him what to do with it, whether to use it or sell it at any price, that
is none of our business" (interview, 8 M2020). This method is seen to be
detrimental to artisans while being extremely advantageous for collectors because
to the substantial rise in selling value.

The government supports by establishing a joint gallery that is managed
collaboratively, enablingt to be empowered for the benefit of all artisans and to
offer attractiveness and a clear picture of all products manufactured, as well as to
promote the Kampungapis Negeri Katon The only place that received local
government support in the form of a gallery that could be used jointly is Kampung
Tapis Negeri Katon [38, p. 2572]. All products manufactured by artisans are
attractively exhibited so that visiting consumers can sem#rg things offered up
close. The artisans also receive a particular promotional support through various
exhibition events and fashion shows to enhance branding and the exclusive image
of tapis cloth products, so that consumers in the upper middle seganenn
greater demand. Under government support, Lampapig cloth products have
become more weknown, and artisans' public image has improved as well (Ciftci
& Walker, 2017: 2999). These sorts of initiatives can help artisans in increasing
the salesof their products. In light of this, marketing innovations such as
exhibitions, fashion shows, and other distinctive forms of promotion are required
to improve the image and social valugaybis cloth products. The product's image
and social value are egmely important, since as soon as it is purchased and used,
it takes on symbolic meaning and begins to transmit the value of the wearer's high
status in society and identity [39, p. 91]

Regarding online sales, artisans have used several types of orége sa
platforms, such as shopee and tokopedia, as well as social media platforms such as
Instagram and Facebook, but have encountered a number of challenges, as
explained by Redawati (49 years old) "I have sent photos of Jejama Kham products
to several onlie media, but | am unmotivated, because it is very inconvenient,
someone asks for information on what material the product is made of, what is the
length, width, how much weight, This evidence implies that the inclusion of
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product specifications plays a afitrole in the craft product marketing system,
especially those carried out online.

Subthemes of development can be identified based on an analysis of the
distribution characteristics of Lampurtgpis cloth handicraft products, namely
distribution systendiversification and innovation through: conventional marketing
systems through shared galleries, online marketing that includes product
specifications, exhibitions, and fashion shows. The-tkelme represented all
distributionrelated data. The complexityf the handicraft product distribution
system described in this stifteme suggests that marketing arts and crafts products
requires special expertise in marketing management, as the success in marketing
arts and crafts products is determined not only mdpct quality, but also by
marketing management.

Several suithemes of development were identified based on the overall
results of the analysis on the aesthetic characteristics of Lantpprgcloth,
which must be addressed as a basis for developinigleaeof the development of
the arts and crafts as a whole. The -twmes of Lampungapis cloth
development in each aspect are shown in the table below.

Table 17 Themes of Lampungtapiscloth development in each aspect

Aspects Themes

Artisans Increasing the number of artisans and their skills through per
and continuous training programs, artisans' openness to
insight, and collaboration with designers.

Production | Modernization of work equipment, diversification of raw mater
processes |used for background clothes and decorative threads,
specifically updating of work systems in response to technolo
advances.

Product formg Product diversification and development through the adaptati
existing products, product standardiaat and the development
new products in response to market demands.

Distributions | Diversification and development of the distribution system thrg
conventional marketing through collaborative galleries and int¢
marketing featuring product speacttions, exhibitions and fashic
shows, as well as special promotions.

The Formulation of Lampung Tapis Cloth Innovation Concept

Lampungtapis cloth innovation is based on the results of an analysis of the
artisans, production method, product forms, and distribution. The results of the
analysis are then developed as a-thdme of innovation. Similar or related sub
themes are integrated into thein concept. The major concepts developed must
correspond to the data or stiiemes represented in order for the-tudmes to be
integrated [21, p. 130]. Chart 1 shows the process of formulating an innovative
concept for Lampungapis cloth. Based on # analysis on the distinctive
characteristics of Lampun@pis cloth with regard to of the artisans, production
process, product form, and distribution, it was found that thetrserbe of
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development was one of the elements developing the-formulatedinnovation
concept.

The analysis on the artisan aspects found that thahsubes related to
enhancing the number and skills of artisans through continuous periodic training
programs, as well as artisans' openness to new insWhile analysis on the
aspects of the manufacturing process revealed that thethsumbes such as
equipment modernization, diversification of raw materials for supporting materials
and decorative yarns, and specifically improving work systems in response to
technological advancement Product diversification through existing product
adoption, product standardization, and the production of new products based on
market demands were found as $hémes of product form analysis. Siiiemes
of distribution system diversification with coentional marketing through
collaborative galleries, internet marketing featuring product specifications,
exhibitions and fashion shows, as well as special promotions were found during
distribution aspect analysis.

Similar or related suthemes are integet and abstracted into the main
theme. The three main themes generated by the integration of thegesds
are: 1) diversification and development of production processes in response to
technological advancement advancements; 2) product diversificadioth
development in response to market desires; and 3) diversification and distribution
system development. The three main themes are interrelated and become the
primary elements of the formulated innovation concept.

Typical Characters of
Lampung Tapis Cloth

A Y v y
X Manufacturing e
Artisans Pricaiss Product Distributions
Theme: Theme: Theme : Theme :
Increasing the Modernization of Product diversification Development of a
number of artisans equipment, & development distribution system

diversification of
materials (back

through conventional
and online markets with

through existing
products, quality

and their skills

through continuous

training, openness to
new insight, and
collaboration with

weaving and decorative
threads), changes in
specific work systems,
and technological

standardization, & the
development of new
products based on
market desires

designers advancements

product specifications,
collaborative galleries,
exhibitions/fashion
shows, and special
promotions.

y

Main theme:
Diversification and development of equipment
and materials in response to technological
advancements

Main theme:
Diversification and
development of
productions in
response to market

desires

Main theme:
Diversification and
the development of a
comprehensive
distribution system

[

v

Innovation Concept Formulation:
Lampung tapis cloth innovation is accomplished through
diversification and development, which involves production, product,
and distribution processes that are constantly responsive to
technological advancements and market desires.

Figure 3. The construction of the Lampungtapiscloth innovation formulation concept
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The main themes of diversification and development of the production
process in response to technological advancements are a combination of artisan
aspects and production procesb-themes. This main theme integrates all of the
characteristics of the two silbemes since the manufacturing process has three
components: hardware in the form of equipment and materials, methods in the
form of rules or systems, and human skills as teldgyousers [40, p. 31]. The
artisan skill component is the conclusion of the artisan aspectdhee,
particularly increasing the number and skills of artisans through continuous
periodic training programs and artisans' openness to new insight. The oéshe
production process sttheme, which includes equipment modernization, material
diversification, and work system development, which have been modified in
response to technological developments, are hardware components in the form of
materials andnethods in the form of system rules. Thus, all of thetheime
components of the artisan aspects and the production process are represented by
the main theme of diversification and development of the production process in
response to technological advaneents. This is in line with Guntur's response that
the manufacturing process is relevant to innovation process, which comprises new
ideas, methods, materials, and techniques [41, p. 374].

The integration of sutheme parts of product form is the main fecof
product diversification and development according to market desires. On the main
theme, the term diversification refers to the use of a variety of prdagrthings;
the term development refers to the creation of new products with the objective of
fulfilling market demands. Thus, all of the aspects in the product form aspect sub
theme have been combined and represented by the primary theme of product
diversification and development based on market desires. Thighsoie
corresponds to Jayadi, et abpinion that one of the innovation concepts of
Lampungtapis cloth is through product diversification to suit the tastes and needs
of consumers so as to expand the market [42, p. 415]

The integration of the distribution aspect ¢bhbme is the main themaf
diversification and distribution system development. On the main theme, the term
diversification is a summary of numerous marketing strategies (marketing through
shared galleries, online marketing, exhibitions and fashion shows, as well as
special prombons). The term development relates to market innovation, namely
new promotion and marketing concepts or strategies that need to be anticipated in
the distribution system as digital technology evolves. Thus, all of the aspects in the
distribution aspect ud-theme have been represented by the main theme of
diversification and distribution system development.

These three main themes can be integrated to produce a broader formulation
of the innovation concept. Lampurtgpis cloth innovation concept has been
carried out through diversification and development of manufacturing, product,
and distribution processes in response to technological advancements and market
dynamics, in line with the the resulting innovation concept formulation. The
underlying datadriven argument for the concept of innovation is that Lampung
tapis cloth is an art craft whose success is determined by the number of products
purchased by consumers with diverse and changing desires. This diversified
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consumer demand can only be addressedrbgluyat diversification efforts, and
dynamic and changing market desires must be anticipated through the
manufacturing of innovative new products. Diversification and product
development efforts must be supported by mastery and renewal of various skills,
equipment, materials, and working methods, requiring diversification and
innovation of production processes. The market acceptance of handcrafted
products is determined not only by the variety and novelty of the products, but also
by new marketing and promohal strategies that can reach potential consumers.
In such a situation, it is necessary to diversify and improve distribution networks or
marketing management in response to social and technological advances.

Steps to Implement the Innovation Concept

Opportunities to implement the Lampurgpis cloth innovation concept,
which was formulated as a theoretical statement, are presented in the form of
operational steps, making them easy to apply. These steps are as follows.

The first step in bringing the coept into action is the diversification and
development of production processes that are adjustable to the technological
advancements. This process is carried out by periodic and continuous training
programs, the openness of artisans to new insight, codiado with designers,
modernization of equipment, diversification of materials (background clothes and
decorative threads), and improving work systems. The success of this step will
definitely have an impact on the number and quality of artisans, asawell
production facilities. A range of uniquapis cloth products can be produced with
skilful artisans, the provision of varied raw materials, and adequate manufacturing
equipment in line with technological advancements to support a professional work
systen based on specialization.

The second step is product diversification and development based on market
desires, which is accomplished through integrating various existing products,
standardizing products, and developing new products. dBvelopment of new
types and forms of products is referred to as the creation of new products. The
successful completion of this step will result in an array of new products that
appeal to consumer desires and can meet constantly shifting market demands.

The third step is to diversify and establish a distribution system by
marketing using collaborative galleries, internet marketing with product
specifications, exhibitions and fashion shows, and special promotions. The
effective implementation of this stepilwincrease the market opportunity and
improve the exclusive image tdipis cloth products, leading to a more effective
distribution. The diversification and development of this distribution system is
fairly complex, encompassing techniques of marketingdycts, promotion
concepts, and the establishment of business networks, all with the objective of
expanding market segments and raising product sales value.

The three steps discussed above create an integrated system which is
interrelated, and therefore, successful implementation all of these steps as a
whole may encourage innovation in Lampuapiscloth.
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CONCLUSION

The construction process in the concept formulation of Lamparig cloth
innovation based on its distinctive character, which begink et analysis of
characteristics of the artisans, production process, product form, and distribution,
identified subthemes of innovation. The artisan aspect'sthelnes are increasing
the number and expertise of artisans through ongoing training progasimnsans'
openness to new insight, and collaboration with designers. Théheoie of
production process aspects is the modernization of work equipment, the
diversification of raw materials (background clothes and decorative threads), and
the specific ugrading of work systems in response to technological advancements.
Product diversification through existing product adoption, product standardization,
and the manufacturing of new products in response to market desires is a sub
theme aspect of the produdbrm. The distribution element sttheme is
distribution system diversification through collaborative galleries, online
marketing with product specifications, exhibitions and fashion shows, and special
promotions.

Analytical integration of these stthemesgenerates three main themes:
diversification and development of production processes in response to
technological advances; product diversification and development in response to
market desires; and diversification and development of distribution sysiéms.
concept of Lampungapis cloth innovation can be formulated in the form of a
theoretical statement based on the analysis of the three main themes, namely, the
development of Lampuntapis cloth as carried out through diversification and
development ofproduction, product, and distribution processes in response to
modern technological developments and market dynamics. The implementation of
this concept is generally carried out in three systematic steps: 1) diversification and
development of manufactugn processes in response to technological
advancements; 2) diversification and development of products in response to
market desires; and 3) diversification and development of distribution systems.
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UDy 687.1: 687.03
DESIGN STRATEGY FOR SUSTAINABLE APPAREL PRODUCTION
L. BUKHANTSOVA
Khmelnytskyinational university

Fashion is considered the second most destructive industry to the
environment [1], with many concerns triggered in the fashion supply chain and
consumption. Sustainable apparel creation not only helps reduce the environmental
Impact offashion but also meets the growing demand forfaeadly products
among increasingly conscious consumers [2].

Textile sources must be kept in a loop as much as possible while
maintaining their value for a circular economy [3].

Zerowaste design is a coapt that aims to eliminate or minimise fabric
waste during the garment creation process. In traditional fashion designing,
Inefficient pattern cutting and garment construction methods result in a significant
amount of fabric being discarded.

In this reseech, a sustainable design model is described to reduce
manufacturing waste. Based on the model developed in our study, all textile
products will be expected to stay in the loop by utilising new products. The textile
waste from the cutting room, approximgt&5-30 % of the fabric, gets discarded,;
therefore, practical use and utilisation are crucial challenges in sustainability [1].

In this research, a sustainable design model is described to reduce
manufacturing waste. Based on the model developed in wdy,dextile products
will be expected to stay in the loop by recycling new products.

The conceptual scheme of recycling textile waste from the sewing industry
Is in Fig. 1. In the first step, the raw composition of textile waste from the garment
industryand the possibility of their collection is investigated. For work on further
steps, there are difficulties in organising actions with waste sorting, the choice of
recycling technologies and their preatment.

Textiles must enter the market of the lighdustry of Ukraine, the raw
material composition of which does not correspond to the design specified in the
product passport; therefore, it is needed to establish the process of internal
certification of textile materials to clearly define their contgmiyity of raw
materials and reduce restrictions on their use for the process fibre processing.

The study and implementation of technological innovations are urgently
needed to fully perform the closed cycle of recycling textile waste from the
garment indusy and sustainable apparel production in Ukraine.

The choice of textile processing is in the third step. The types of recycling
technologies differ in several parameters: how they affect textile waste, energy
efficiency, and the ability to restore or peege the original quality. The most
straightforward type of technology is mechanical. This processing uses physical
forces such as cutting and grinding to convert textiles into usable fibres. It is a
commercially proven, lovenergy and costffective recyting method. All threads
can be recycled according to the principle "what goes in, comes out", meaning that
the raw material composition of textile waste will become the raw material
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composition of the processed f iopaene. I
cycledo (downcycling) and Acl osed cycl €
more specific technical conditions associated with high requirements for raw
materials (more than 99% homogeneous or compatible polymers), which limits
their availabilty.

TEXTILE WASTE RECYCLING

Conceptual scheme

1 Collection of textile
3b Energy

waste
According to the location of i
sewing enterprises W
recovery
2 Sorting textile o
waste :@:
Material composition raw and its _r -
. . purity for further use
3a Choice of processing

According to the textile
technology composition raw, which is not

amenable to processing

Depending on the textile
compaosition raw and its purity

mechanical
thermomechanical

chemical 4 Other textile raw

@ thermochemical materials
The possibility of adding
other raw materials

5 Pre-processing
textile waste
Grinding and mixing of textile
waste

s 6 Recycling textile

waste
Open or closed cycle textile

waste processing

Fig. 1. Conceptual scheme of recycling textile waste

Today, clothing recycling and upcycling are embraced as an ideology for
many brands and initiatives. Upcycling requires fair certification, modern
recycling technology and the enterpriser's maiiva This research is of value
because it draws a model specifically targeting textile waste and sets a foundation
for recycling it.
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1. Overconsumption in the fashion industryFashion Revolution By
Richard Vasquez Jhttps://www.fashionrevolution.org/overconsumptiorthe-
fashiorindustry/

2. Toxic Chemicals in Clothing: Time to Tackle This Itchy Subject by
Giada Nizzolihttps://www.projectcece.com/blog/549/toxdbemicalsin-clothing
andfastfashion/#:~:text=Heavy%20metals,
There%20are%20plenty&text=For%20example%2C%20chromium%20is%20used
,%2C%20kidney%2C%?200r%20liver%20damage

3. A new, natural wax coating makes garments wadsistant and
breathable by Aalto University https://phys.org/news/201@9-naturatwax-
coatinggarmentsyaterresistant.html

4. The Global Glut of Clothing Is an Environmental Crisis by Rachael
Dottle and Jackie Ghttps://www.bloomberg.ao/graphics/2022ashiorindustry
environmentaimpact/
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UDC 004:67/68
MANUFACTURING CLOTHING PARTS FROM COMPOSITE
MATERIALS CONTAINING NATURAL FIBERS USING 3D PRINTING
O. POLISHCHUK, A. POLISHCHUK, S. LISEVICH
Khmelnytskyi National University

The garment industry in Ukraine is undergoing a renewal phase, thanks to the
growing number of small ansiediumsized enterprises specializing in the production
of clothing and accessories. They are finding their place in the market, and in order to
achieve significant success in the future, it is important for them to follow global
fashion trends and implemigthe latest technologies and equipment [1].

In the coming years, the development of the garment industry will be
determined by several trends. One of them is the transition from the use of
expensive natural fabrics, such as linen, cotton, wool, to nethetyc materials
filled with natural fibers. In addition, there is an increase in demand for innovative
"smart fabrics", such as salfeaning fabrics, reflective fabrics, or those that
accumulate solar energy.

Another important trend is the individualtzan of clothing and the
development of small factories that use 3D printing. The use of 3D printing in
clothing production can radically change the garment industry, increasing its
capabilities and efficiency.

3D printing, which is part of additive manutaring, creates objects by
sequentially layering material. These printers are typically faster, more affordable,
and easier to use than other additive manufacturing technologies. They enable
designers to print complex parts from different materials wiifierént properties.
3D printing has already found application in many industries and is particularly
promising in the production of industrial goods, including the garment industry [2].

The implementation of 3D printing in the field of high fashion iseesly
important. Already now on world catwalks you can see the collections of famous
fashion designers who use 3D printing in the creation of their models or integrate
3D printed components into clothes.

Also, 3D printing technology allows you to use sl different materials
for the manufacture of one item of clothing. This approach allows solving
problems related to the strength and elasticity of manufactured items.

3D printing materials available today can already be used to create clothing
[3], undewear and their components (including accessories), and the range of such
materials continues to expand. The appearance of new materials with appropriate
technical characteristics opens up additional opportunities in this area.

One of the most promisingréictions for the creation of polymer materials
with improved deformation and strength characteristics is the reinforcement of
thermoplastics with fibrous fillers in the form of natural fibers. The popularity of
natural fibers in the production of compositeaterials is growing in the most
technologically advanced industries. The sewing industry can be such a branch.

Composite materials based on natural fibers have significant potential in the
garment industry. The use of natural fibers such as linen, ¢dteanp, jute and
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others meets the growing demand for environmentally friendly materials. They are
biodegradable and renewable, which reduces their impact on the environment
compared to synthetic materials. Composites based on natural fibers can combine
advantages with improved characteristics such as strength, lightness, flexibility and
thermal insulation. This expands the possibilities of design and use of such
materials in various types of clothing and accessories. The integration of the latest
technologes in the production of natural composites opens the way for the creation
of unique fabrics with special properties, for example, improved thermoregulation
or water repellency. This offers the fashion industry new creative opportunities.
The use of compass based on natural fibers contributes to the reduction of
carbon emissions and involves the garment industry in sustainable development.
This is especially important in light of global climate change and the need to
reduce our ecological footprint. Natdirmaterials are often hypoallergenic and
skin-friendly, making them the choice for consumers looking for comfort and
health.

In general, the utilization of composite materials derived from natural fibers
represents a groundbreaking advancement for thenegdr industry. These
materials pave the way for innovation, foster sustainable development, and cater to
the evolving needs of consumers.

The continuous evolution and integration of novel production technologies
and cuttingedge equipment stand as pivataperatives for the garment industry,
particularly in light of its escalating competition. Embracing these advancements
becomes paramount to staying ahead in an increasingly competitive landscape.

Fused Deposition Modeling (FDM) technology is undergoirgnificant
advancements for creating thrénensional images, intricate patterns, prints, and
decorative elements on fabrics, as well as producing accessories tailored to the
garment industry's demands. This innovation involves employing a 3D printer
capalte of precisely printing using a blend of polymer materials and natural fibers,
catering to the industry's specific requirements. This cutdge technique holds
promise for revolutionizing the creation process of garments and accessories by
enabling thancorporation of intricate designs and sustainable materials, offering
new avenues for creativity and product differentiation in the market.
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ltesctej Mdodzg <" d3 ydzg 1sO Jjdzj Slstetsna’
ProgressiveChemicalTechnologies
UDd 677.027.253
NEW ANTI -MICROBIAL COMPOSITION FOR TREATMENT
OF TEXTILE GARMENTS
O. PARASKA, V. NEGORUY
Khmelnytskyi National University

This research considers the antimicrobial effect of the new composition for
treatment of textile materials on the basis of-&iofactants. The minimum
bacteriostatic, fungistatic, bactericidal and fungicidal concentrations of the
elaborated composition were determined. The influence of different fiber and
fabric samples (cotton, polyester fiber and their mixtures) on the biofilm of
cultures of microorganisms was estabéd. Zones of growth of retardation of
cultures and the possibility of retrieval of culture of autochthonous obligate
representatives of human microflora skin after their removal from the surface with
the investigated flap were determined.

The screening tsdy was performed on the following test cultures of
reference microorganisms with different microbial loa8saureus ATCC 25923
(microbial load- 10); C. albicans ATCC 88653 (microbial load- 10); E. coli
ATCC 2592Zmicrobial load- 10).

Sensitivity of the test cultures to the developed composition was established
by the method of double serial dilutions in sterile polystyrene tablets. A working
inoculum of microorganisms was prepared from eh@dr bacterial cultte (105
CFU/ml) and a 4&our culture of the yeasCandida (103 CFU/ml), the
concentration of microorganisms was determined according to the McFarland
standard [1].

The next stage of the study was the determination of the effect of material
samples of cotin, polyester fiber and their mixtures on subsequent reference and
clinical strains of cultures of microorganisms with different microbial loads by
diffusion.

Determination of the effect of the components of the compositions on
biofilm cultures of microorgnisms was carried out as follows: we placed a disk of
sterile filter paper on a Petri dish with a test culture lawn of each strain of the
microorganism and applied 0.1 ml of test composition on this disk. The results
were calculated after cultivation urrdeptimal conditions and time for each crop
by measuring the diameter of the growth retardation zones around the disc on the
lawn.

The control was carried out by checking the sterility of the obtained
solutions and material samples, the viability of rafeezand clinical strains of
cultures of microorganisms and the quality of nutrient media.

A microbiological study on the sensitivity of reference and clinical strains of
microorganisms of the composition of the following composition (mol,%) [2]:
cocamide [EA from 60 to 70% and a derivative of Biguanidine from 30 to 40%
was conducted.
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The study of the spectrum of antimicrobial properties of the composition
cocamide DEA / derivative of Biguanidine (C = 2.5 g/l) showed the following
result [1, 2]. The minimunbacteriostatic concentration was in dilutions from 1:32
to 1:128 for cultures 0%.aureusstrains, and the cidal effect was observed in the
range from 1:16 to 1:64. The minimum bacteriostatic concentration was displayed
in dilutions from 1:16 to 1:64 foiE. coli, and the minimum bacteriocidal
concentration was in the range from 1: 8 to 1:32. Antifungal properties were
determined in dilutions from 1:16 to 1:128 (the minimum fungistatic
concentration) and from 1:8 to 1:64 (minimum fungicidahcentration)dr yeast
like fungi of the genu€andida

It was found that the use of a composition on the basis efurfactants
during washing, wetleaning and finishing with special purpose products (for
military, athletes, etc.) and home textiles restores the offoca of the
skin (P. freudenreichiculture) to 1810 cells/ml after 48 hours of fabric
sample exposure in the sterility control environment and enhances the ecological
safety of the processes of garment treatment [1, 3].

The results ofresearch show the retardation of growth of culturess.of
aureus C. albicans S. epidermidisP. freudenreichiand indicate the promotion of
treated materials to decontamination of infectious agents from the skin of patients
with chronic dermatoses. laddition, properly treated textiles can help to restore
the indigenous obligate microflora of the skin.

The use of fabrics and textiles treated with compositions containirgubiactants

is promising for a comprehensive study of their application adesmneat of skin

care of patients with chronic and severe dermatoses and infectious agents that
colonize the skin in the pathogenesis.
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