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Characterization of the reagents

a) Chemical structures of reagents

Table S1. Chemical structures of the utilized substances

Substance name Chemical Average molecular
weigh (g/mol)
Non-hydrated Glyoxal (monomer (M), o N
form of anhydrous form) H\ 58
glyoxal ©
o OH
The monohydrated (MH) Monohydrated glyoxal 76
and dihydrates (DH) forms (MH)
of H OH
40 % glyoxal
solution: Ethane-1,1,2,2-tetraol HO OH 94
(or bis gem-diol)
(DH) >—<
HO OH
Dimer type dioxalane: (1,3) HO o 150
dioxolane-4,5-trans-diol) h
(MH) A (ol
HO
Dimer type HO 152
dioxalane (i.e.2- O OH
dihydroxymethyl-(1,3) >—<
dioxolane-4,5-trans-diol) HO O OH
(DH)
210
HO
OH
Trimer: © o
2,2'-bi-1,3-dioxolanyl- > <
! ' O O
4,4'5,5'tetraol HO OH
(DH)
Ethylenediamine ED H2N - CH2- CH2- NH2 60
Monochlorotriazinyl-B- MCT-B-CD 1560
cyclodextrin for DS=2.8
or
N N
Cavasol W7 MCT CI\H/ \\[/O a
or ON Cl
a N\ ¢N

Cavatex W7 MCT
NN N —<
7

N\ @ }\I /N

e T

b) Characterization of B-cyclodextrin: chemical structure and properties
The B-cyclodextrin (also named Schardinger dextrin, cycloglucose, cycloamylose, cycloglucoamylose) is a cyclic non-
reductive oligosaccharide consisting of 7 a-D (+)- glucopyranosyl, a-1,4 glycosidic connected units. The 7 units are arranged
as a truncated cone empty inside (Figure S1). The hydroxyl groups are directed as follows: the secondary groups which are

directly attached to glucopyranosyl ring are rigid, while the primary groups, O(6)H can rotate around the C(5)- C(6) bonds,
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adopting the (-) or (+) gauche directions. The compound p-cyclodextrin contains 21 hydroxyl groups, whose reactivity
decreases in the sequence O (6) H > O (2) H > O (3) H. Hydroxyl groups can participate in various chemical reactions
(etherification, esterification, sulphonation).

Detailed characterization of 3-cyclodextrin is presented in Table S2. The main structural characteristics of 3-cyclodextrin [1-

5] are shown in Figure S1.

o HO
1.54 nm i o\ o o o
0.62 nm o HO e 0
] HO on o HOT\LOY OH
ghne OH HO 0
E OH OH
o o OH O
(=)} on o)
g o’y OHO OH
OH
OH
(a) (b) (c)

Figure S1. Structure of B-cyclodextrin: a) dimensions of toroid structure; b) chemical structure of p-CD; c) -CD

arrangement which generates a toroid form.

Table S2. The properties of 3-cyclodextrin

B-cyclodextrin properties Values for the B-cyclodextrin properties
Molecular mass 1135
Number of glucosidic units 7
Diameter of the inner cavity (nm) 0.62
Outer diameter of macrocycle 1.54
Conoid height (nm) 0.79
Water solubility (g/100mL.25°C) 18.5
Surface tension (mN/m) 71
Melting point (°C) 255-265
Crystallization in water 13-15
Water molecules in cavities 11
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Chemical reaction of D-CD with cellulose
+(n+2) D-CDs

H
OH o HO OH OH (NaOH as catalyst)
HO O Dwo ) Pad-dry-cure(150°C, 4 minutes)
n OH
HO o) O
- (n+2) HCI
HO OH oH H OH

OH

NaO

Cl @)
N NaO
91 Ao

N
N N« N

Figure S2. Getting of a multifunctional cotton, in detail.
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Results of statistical analysis

WRA dry
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Figure S3. Graphical dependence of WRA dry on independent variables (X1, X2 and Xs) and level curves (their contour).
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WRA wet
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Water absorption capacity (WAC)
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Figure S5. 3D graphical dependence of WAC on Xi, X2 and Xs and level curves (their contour).
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Influence of treatment conditions on textile material integrity

Table S3. Breaking strength along the warp and weft directions

Treatment conditions (Codes) Treatment conditions (Real values)  Breaking strength

Sample X1 X2 X3 X1 X2 X3 (N)
(% owf) (% owf) (% owf) Onwarp  On weft

Control 0 0 0 0 0 0 42412 364.0
S1 -1 -1 -1 54 5.4 6.6 428.5 339.2
52 1 -1 -1 12.57 5.4 6.6 471.5 449.5
S3 -1 1 -1 54 12.57 6.6 465.0 420.0
S4 1 1 -1 12.57 12.57 6.6 408.5 446.5
S5 -1 -1 1 5.4 5.4 8.4 435.0 380.8
S6 1 -1 1 12.57 5.4 8.4 398.5 406.5
S7 -1 1 1 54 12.57 8.4 392.8 460.5
S8 1 1 1 12.57 12.57 8.4 374.0 414.5
S9 -1.682 0 0 3 9 7.5 354.8 436.0
S10 +1.682 0 0 15 9 7.5 406.5 354.0
S11 0 -1.682 0 9 3 7.5 434.0 344.8
S12 0 +1.682 0 9 15 7.5 409.5 347.6
S13 0 0 -1.682 9 9 6 435.5 324.4
S14 0 0 +1.682 9 9 9 400.0 348.4
S15 0 0 0 9 9 7 438.0 349.6
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Antibacterial activity

Table S4. Showing off the antibacterial effects of the samples S4 and S8 against Escherichia coli and Micrococcus luteus

Treatment

Escherichia coli (DSMZ 498) Micrococcus luteus (ATCC 934)
(Gram-negative bacillus) (Gram-positive coccus)

a) Without AgNO3 treatment

Sample codes:

E = Control sample

1" =Sample 54

2" = Sample 54 washed 5 times
3’ = Sample 54 washed 10 times
4’ = Sample S8

5’=Sample S8 washed 5 times
6’ = Sample S8 washed 10 times

Numbering on Petri dish lid Numbering on Petri dish lid

Image in strong artificial light

a) With 5g/L AgNO3 treatment

Sample codes:

E=Control sample (treated with
AgNO3)

1=Sample S4

2 = Sample 54 washed 5 times

3 = Sample S4 washed 10 times

4 = Sample S8

5= Sample S8 washed 5 times

6 = Sample S8 washed 10 times

Numbering




Table S5 Showing off the antibacterial effects of the samples 512 and S11 against Escherichia coli and Micrococcus luteus

Treatment

Escherichia coli (DSMZ 498)
(Gram-negative bacillus)

Micrococcus luteus (ATCC 934)
(Gram-positive coccus)

a) Without AgQNO3 treatment

Sample codes:

E = Control sample

1=Sample S11

2 = Sample S11 washed 5 times
3 =Sample S11 washed 10 times
4 = Sample S12

5= Sample S12 washed 5 times
6 = Sample S12 washed 10 times

Numbering on Petri dish lid

Numbering on Petri dish lid

b) With 5g/L AgNO3 treatment

Sample codes:

E = Control sample (treated with
AgNO:s)

1=Sample S11

2 = Sample S11 washed 5 times
3 =Sample S11 washed 10 times
4 = Sample 512

5= Sample 512 washed 5 times

Numbering on Petri dish lid
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