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1. Determination of the degree of deacetylation and level of reticulation via potentiometric ti-
tration

a. General principle

The degree of deacetylation (DDA) was determined by pH metric titration for unmodified (DDAswm) and
modified chitosan (DDARrer), using an automatic titrator (848 Titrino plus, Metrohm). In brief, chitosan
is initially dissolved in HCl to protonate all the amine functionalities. Then, this solution is titrated with
NaOH. The volume of sodium hydroxide used corresponds both to the volume necessary to neutralize
the excess HCl acid used for dissolving the chitosan (V1) and to neutralize the total acidity of the medium
(V2). The difference between V2 and Vi gives the quantity of NaOH necessary for the neutralization of
the ammonium functions of the unmodified chitosan (Figure 1) and modified chitosan (Figure 2). The
DDA was calculated following the equation given by Broussignac (ref. 21 of the main manuscript)
[Equation (S1)]:

203.19(V,—V;)[NaOH]
m+42.03(V,—V1)[NaOH]

DDA = 100

(ST)

for which [NaOH] is the concentration (0.1 mol/L) of the sodium hydroxide solution used for titration,
(V2-V1) is the volume of HCl required to neutralize the ammonium functionalities (L), 203.19 (g/mol) is
the molecular weight of the N-acetyl-glucosamine unit, 42.033 (g/mol) is the difference between the
molecular weight of N-acetyl-glucosamine unit and that of D-glucosamine unit, and m is the mass (g)
of the sample in the dry state before titration.

In the case of the present study, titration was performed in triplicate for each chitosan starting material
and the values were reported as means + standard deviations.

b.  Determination of DDAsm—complete raw values

Table S1 Determination of DDAsum : complete raw values

. Mass used DDAswM (%) as DDAswM (%)
Starting . Vi V2 .
Entry R for titration | [NaOHlJaug calculated with Mean+ standard
material (mL) (mL) . ..
(g) Eq (1) deviations
1 Chito- 0.0503 0.1 3.866 6.066 75.069
2 Clear® 0.0506 0.1 3.875 6.092 75.180 75.0+0.2
3 HQG 10 0.0496 0.1 3.925 6.084 74.765
4 Chito- 0.0496 0.1 3.844 6.073 76.804
5 Clear® 0.0502 0.1 3.878 6.175 77.977 775 +0.6
6 HQG 400 0.0498 0.1 3.819 6.086 77.640
7 Chito- 0.0497 0.1 4.068 6.056 69.578
8 Clear® 0.0504 0.1 4.056 6.066 69.400 69.4+0.1
9 HQG 800 0.0503 0.1 4.053 6.056 69.311




c.  Determination of DDAsum (example)

Figure S1 presents a titration curve for ChitoClear® HQG 400 (Table S1, Entry 4). Total titration time =
20 minutes.
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Figure S1. Potentiometric determination of DDA in starting material ChitoClear® HQG 400 (Table S1, Entry 4)

From this titration curve, V1 and V: values were determinated : V1 =3.844 mL ; V2=6.073 mL.
From there, Equation (S51) was then used to determine DDA value

203.19(V,—V;)[NaOH]
m+42.03(V,—V1)[NaOH]
203.19 gemol™ o (6.073 » 1073 L —3.844 ¢« 1073 L) ¢ 0.1 mol e L1
0.0496 g + 42.033 gemol1e(6.073 » 1073 L —3.844 «1073L) «0.1mole L

DDAgy, = 100

=100

= 76.805



d. Determination of average molar mass of monomer

Once DDAsum has been established, the average molar mass of a monomer unit (Maw_mono) can be deter-
mined for each starting material, using Equation (52):

_ DDAgm (100-DDAsM)
Mav?mono = 100 ! glucosamine + 100 MN—acetylglucosamine (52)

for which DDAsw is the degree of deacetylation of the chitosan starting material, Mglucosamine is the molar
mass of a glucosamine monomer unit (161.16 g/mol) and M~-acetylglucosamine is the molar mass of a N-acétyl-
glucosamine monomer unit (203.19 g/mol).

For example, for ChitoClear® HQG 10, DDAsw =75.0 + 0.2
Consequently, when applying Equation (2), we obtained

75 _, . (100-75)
Mav?mono =" 16116g *mol +

= 77 . -1 — . -1
100 100 203.19 g - mol 171.67 g - mol

Uncertainties on this value was calculated using a variant of the upper-lower bound method of uncer-
tainty propagation. In this case, since the two ratios of the monomer must equal 1, we used DDAsum =
75.0 - 0.2 for determining Mav_mono_Maxand DDAsw = 75.0 + 0.2 for determining Mav_mono_Min.

75— 0.2 (100 - (75 - 0.2))

My mono_Max = oo 161.16g - mol™! + 100 203.19 g -mol™* = 171.75 g - mol™?!

— Mgy mono = 171.75 — 171.67 = 0.08

AVmono_Min

754 0.2 _, (100-(75+02))
Mav_muno_Min = 100 . 161.16g -mol™t + T

203.19 g -mol™* = 171.58 g - mol™?

Moy mon = May monomin = 171.67 — 171.58 = 0.08

Thus, for ChitoClear® HQG 10, final value of Mav_mono was reported as:

Mav?mono = 171.67 £0.08 g mol~1

Table S2 shows the average molar masses of monomer units (Mav_mono) that were calculated for each
starting material, using the approach described above.

Table S2 Values calculated for Mav_meno for chitosan starting materials.

Entry Starting material DDAswm (%) Mav_mono (g/mol)
1 ChitoClear® HQG 10 75.0+0.2 171.67 +0.08
2 ChitoClear® HQG 400 77.5+0.6 170.6 +0.3
3 ChitoClear® HQG 800 69.4+0.1 174.02 + 0.04




e.

Determination of DD Arer and LRritr—complete raw values

Table S3 Determination of DDArer for ChitoClear® HQG 10: complete raw values.

Mass DDARer DDARget (%)
GLA/NH: | used for (%) as cal- Mean+
Entry ratio titration [NaOHleo Vi V- culated standard LR (%)
(g) with Eq (1) | deviations
1 0.0500 0.1 4.375 6.049 59.636
2 1:4 0.0500 0.1 4.368 6.040 59.573 59.4+0.3 20.8+0.7
3 0.0504 0.1 4.381 6.052 59.127
4 0.0502 0.1 4.592 6.005 51.142
5 1:2 0.0503 0.1 4.564 5.950 50.177 50.5+0.6 33+1
6 0.0510 0.1 4.573 5.978 50.168
7 0.0505 0.1 4.833 5911 39.803
8 1:1 0.0510 0.1 5.044 5.957 33.829 36+3 52+4
9 0.0504 0.1 5.009 5.943 34.934
10 0.0503 0.1 5.097 | 5.964 32.657
11 2:1 0.0504 0.1 5.083 5.939 32.211 321+£09 57 +2
12 0.0504 0.1 5.121 5.942 30.978
13 0.0498 0.1 5.442 5.959 20.212
14 4:1 0.0505 0.1 5.423 5.939 19.907 22+3 71+4
15 0.0502 0.1 5.290 5.938 24.879
Table S4 Determination of DDAwer for ChitoClear® HQG 400: complete raw values.
o - +
Entry NI:Iizora- titration [NaOHleo Vi Vi culated standard de- LR (%)
(g) with Eq (1) viations
1 0.0506 0.1 4272 5.978 60.003
2 1:4 0.0500 0.1 4.306 5.950 58.697 59.5+0.7 23+2
3 0.0504 0.1 4.260 5.950 59.716
4 0.0500 0.1 4.692 5.918 45.167
5 1:2 0.0499 0.1 4.626 5.760 42.150 43+2 45 +4
6 0.0503 0.1 4.755 5.898 42.147
7 0.0503 0.1 5.100 5.832 27.865
8 1:1 0.0508 0.1 5.105 5.840 27.713 28.0+£0.3 64 +2
9 0.0502 0.1 5.088 5.831 28.312
10 0.0502 0.1 5.166 5.833 25.570
11 2:1 0.0497 0.1 5.148 5.646 19.537 23+3 70+5
12 0.0499 0.1 5.180 5.768 22.813
13 0.0503 0.1 5.191 5.726 20.687
14 4:1 0.0504 0.1 5.122 5.574 17.561 18+3 77 £5
15 0.0502 0.1 5.202 5.598 15.514




Table S5 Determination of DDArer for ChitoClear® HQG 800: complete raw values.

Mass DDARer DDAReT (%)
GLA/NH: | used for (%) as cal- Mean+
Entry ratio titration INaOH]eo Vi v: culated standard LR (%)
(g) with Eq (1) | deviations
2 0.0494 0.1 4.616 5.861 46.304
48 +2 31+3
3 0.0502 0.1 4.570 5.942 49.811
4 0.0500 0.1 4820 | 5.827 37.729
5 1:2 0.0500 0.1 4790 | 5.855 39.723 37+3 47 +4
6 0.0503 0.1 4850 | 5.751 33.848
7 0.0493 0.1 5.170 5.767 23.414
8 1:1 0.0499 0.1 5.147 5.749 23.330 23.2+0.2 67 +1
9 0.0500 0.1 5170 | 5.766 23.065
10 0.0496 0.1 5250 | 5.747 19.537
11 2:1 0.0502 0.1 5.250 5.770 20.169 19.5+0.6 72+1
12 0.0497 0.1 5.350 5.831 18.896
13 0.0498 0.1 5350 | 5.831 18.860
14 4:1 0.0497 0.1 5.350 5.831 18.896 18.87 +0.02 72.8 0.3
15 0.0498 0.1 5350 | 5.831 18.860

f. Determination of DDArer (example)

Figure 52 shows a titration curve for reticulated ChitoClear® HQG 400 (Table S4, Entry1). Total titration
time =20 h.

pH

—»n— dpH/dV

dpH / dv

Volume NaOH (mL)

Figure S2. Potentiometric determination of DDA for cross-linked (GLA/NH2.1:4) chitosan ChitoClear® HQG 400
(Table S4, Entry1)

From this titration curve, V1 and V: values were determined: Vi =4.272 mL ; V>=5.978 mL.



From there, Equation (S1) was then used to determine the degree of deacetylation.

203.19(V,—V;)[NaOH]
m+42.03(V,—V1)[NaOH]
— 100 203.19gemol™ o (5978 « 1073 L —4.272 «1073L) ¢ 0.1 mol e L1
B 0.0506 g + 42.033 gemol 1 (5978 ¢ 1073 L —4.272 «1073L) «0.1moleL™?

DDARET ES 100

(S1)

= 60.003



2. Determination of the level of reticulation via potentiometric titration (example)

Level of reticulation determined by titration (LRmrr) is defined by Equation (S3):

DDAsp— DDARET
DDAsm

LRTITR = 100 (83)

for which DDAsw is the degree of deacetylation of chitosan starting material, DDAwer is the degree of
deacetylation of reticulated chitosan as determined by titration.

For example, for ChitoClear® HQG 800 / GLA/NH21:4 :

DDArer=48 +2 (Table S5, Entries 1-3) :
DDAsm=69.4 +0.1 (Table S1 Entries 7-9)

69.4—48

LRTITR = 100W = 30.84’

Uncertainties on those values were calculated using the upper-lower bound method of uncertainty
propagation.

69.4+0.1)—(48-2)
LRyirr max = 100((69_4—)_0_(1) =33.91 LR7i7k max — LRrire = 33.91 — 30.84 = 3.07

(69.4—0.1)—(48+2)
LRyip min = 10022222022 = 27.76 LRyrg — LRyyrgy,;, = 30.84 — 27.76 = 3.08

This gives a final level of reticulation determined by titration of:

LRrmr=31+3



3. Preparation of a standard curve for GLA(DNPH):

Figure S3 shows a typical chromatogram obtain for a GLA(DNPH): standard.
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Figure S3. Chromatogram for a standard of GLA(NDNPH): (Table S6, Entry 5). Peaks at 3.971 min and 4.418 min
correspond to GLA(DNPH)2 Peak at 1.618 min is attributed to unreacted excess DNPH. Peak at 2.970 min corre-
sponds to an impurity that was found in the DNPH reagent. Total run time = 5 min.

A total of six standards with concentrations ranging from 1.4 x 10~ to 5.6 x 10-*mol/L were used to build
the calibration curve. Table S6 and Figure 54 (next page) show a complete calibration curve.



Table S6 Retention time and peak area for various GLA(NDNPH): standards

Concentration Peaks retention time Ratio between
Entry . Peak Area Sum of Areas
(mol/L) (min) peak area

3.954 48

1 1.410° 3.5 216.4
4.399 168.4
4.002 97.2

2 2.810° 3,4 427.0
4.455 329.8
4.009 150.6

3 42105 34 660.7
4.465 510.1
4.014 319.6

4 8.410° 3,4 1392.5
4.471 1072.9
3.971 530.1

5 14104 34 2306.9
4418 1776.8
4.022 2174.4

6 5.6 104 3,3 9439.0
4.481 7264.6

110*

y =-40,849 + 1,6921e+07x R= 0,99999

8000

6000

Sum of Areas

4000

2000

o \ \ \ \ \ \
0 0,0001 0,0002 0,0003 0,0004 0,0005 0,0006

Concentration (mol. L'1)

Figure S4. Calibration curve for GLA(NDNPH)2
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4. Determination of the level of reticulation by HPLC

a. Equation treatment

The level of reticulation determined by HPLC (LRe#ric) is defined by Equation (S4):

_ n (NHy reacted)
LRypyc = 100 “7aIescted (54

for which #(NHa_reacted) is the quantity (mol) of free amino groups of the starting material that were involved in the cross-linking reaction and 7(NHz_sv) is the
quantity (mol) of free amino groups available in the sample of the starting material before the cross-linking reaction.

Considering the traditional theoretical representation of glutaraldehyde cross-linked chitosan, in which there is a 2:1 ratio between NH2 and GLA (see Figure 1
of the main manuscript), the term n(NH2_reacted), can be developed as illustrated by Equation (S5):

n(GLAcons)
LRypyc = 100 —2—— (S5)

n(NHz_sm)

for which n(GLAcons) is the quantity (mol) of glutaraldehyde consumed during the reticulation reaction.

Considering that 17(GLAcons) is the difference between the initial quantity of glutaraldehyde added to the reaction mixture and the residual quantity after the
reaction, 7(GLAcons) can be developed further as illustrated by Equation (S6):

_ {100\ n(GLAgdded)—7 (GLAres)
LRypyc = (57) Horosten e (s6)

for which 71(GLAaddeq) is the initial quantity of glutaraldehyde added to reaction mixture (mol) and #(GLAres) is the residual quantity remaining in the reaction
medium after cross-linking.

11



As described in Section 3.5.3, our HPLC methodology allows us to determine [GLAres_tiric] (mol/L). This value is related to #(GLA:es) by Equation S7:
n (GLA,e5) = [GLATesfHPLC] *DF * Viyn (S7)

for which Vi is the total volume of the reticulation reaction medium (L) and DF is the dilution factor between the crude reaction medium and the sample
analyzed with HPLC.

Merging Equation (56) with Equation (57) yields Equation (S8):

_ (100 n(GLAadded)—{[GLAres_HPLC]DF'ern}
LRypic = () ST (s8)

The term n(NHz_sm) can be defined by Equation (S9):

n(NH,_sy) = n(monomer) % (S9)

in which n(monomer) is the total amount of monomer (mol) in the chitosan starting material sample submitted to cross-linking, and DDAsw is the degree of
deacetylation of that same starting material.

Merging Equation (S8) with Equation (S9) yields Equation (S10):

LRypyc = () Hottesset ot prucDPen] (10)
100

n(monomer)

12



The term n(monomer) can be developed using Equation (511):

n(monomer) = W (511)

av_mono

in which m(sample) is the mass of chitosan starting material submitted to the reticulation reaction (g) and Mw_non is the average molar mass of the monomer of
that same starting material (g/mol).!

Finally, by merging Equation (510) and (S11), we obtain Equation (512) that can be directly used to determine LRurrc from our HPLC traces:

LR _ (100 n (GLAqddea)—{[GLAres HPLC|'DF Vryeaction) (512)
HPLC — m(sample)] DDAgy
May mono 100

b. Detailed example

As an example, we will calculate LRurrc for ChitoClear® HQG 800 / GLA/NH:1:4 (see Table S9, Entry 1 for complete experimental data).

When using the values from Table S9 for Equation (S12), we obtain

LR = 100_ 0.0031 mol — {4.894 - 10~>mol - L™! - 2.5-0.04 L}
HPLC = (T) [ 2.039g | DDAy,
Mav,mono 100

1 The average molar mass of monomer (Ma_non) has been extensively described in Section 1d of this document,. This section also presents the the average molar
masses of the monomer units for all three chitosan starting materials.

13



It has been established that, for ChitoClear® HQG 800:

DDAsm=69.4+0.1 (see Table S1)
Mav_mana = 174,02 +0.04 g/mol (See Table SZ)

Consequently,

100) 0.0031 mol—{4.894-10"5mol-L™1 -2.5:0.04 L} _

LRypic = (_ [ 2.0399 694 =19.031

2 29 | 222
174.02g-mol~1] 100

Uncertainties in the LRuric values were calculated considering the uncertainties on DDAsm and Maw_mono using the upper-lower bound method of uncertainty
propagation.

For our example above, this gives us:

LR __ {100Y 0.0031 mol—{4.894-10"5mol-L™1 2.5:0.04 L} _ 18.999
HPLC_Min — \ 2.039g 1 (69.4+0.1) -0

(174.02—-0.04) gmol—1] = 100

=19.063

LR __(100Y 0.0031 mol—{4.894:10 5mol-L™1 -2.5-0.04 L}
HPLC Max — \75~ 2.039g (69.4—0.1)
(174.02+0.04) gmol~—1 100

Thus for this sample, the definitive value for LRuric is

LRypLc = 19.03 +0.03

14



To calculate the LRuric for the whole triplicate, we calculated the mean. Uncertainties were obtained by considering the maximum and minimum values for
each term and calculating the standard deviation.

For example, for ChitoClear® HQG 800 / GLA/NH:1:4 (Table S9, Entry 1,2 and 3)

LRurrc =19.03 +£0.03 (Table S9, Entry 1)
LRurrc =18.55 +0.03 (Table S9, Entry 2)
LRurrc =19.22 +0.03 (Table S9, Entry 3)

_ 19.03+18.55 +19.22

- — 1893
K 3

\/(18.93 —19.03)2 + (18.93 — 19.00)? + (1893 — 19.06)° + (18.93 — 18.55)2 + (1893 — 18.52)” + (18.93 — 18.58)2 + (18.93 — 19.22)? + (18.93 — 19.19)? + (18.93 ~ 19.25)? _
o = = u.
9

Thus, for ChitoClear® HQG 800 / GLA/NH: 1:4 the final value of LRuric reported in Table 3 of the manuscript is :

LRuric =18.9 £ 0.3 (see Table S9)

15



c. Comple data

Table S7 HPLC analysis and determination of LRurLc for reticulated derivatives of ChitoClear® HQG 10

Peak

by | %o | menton | T e | e | e | P e R Mean o wplct
1 igég ;ggz 2.7 688.1 2.0527 4313 10° 25 0.0031 17.26 £ 0.05
2 1:4 igéé ;Zgz 29 689.1 2.0614 4.31910° 2.5 0.0031 17.19 £ 0.05 172+0.1
3 igé; ;22; 29 709.0 2.0813 4437 10° 25 0.0031 17.02 £0.05
4 1(5)3(1) 41:51;;1 3.1 605.7 2.0675 3.82510° 5 0.0062 343+0.1
5 1:2 izgg Zf;g 3.1 591.3 2.0495 3.740 10° 5 0.0062 34.6+0.1 34.6£0.3
6 igg; iégé 3.1 599.0 2.0313 3.786 10° 5 0.0062 349+0.1
7 igég ;gg; 29 750.0 2.0544 4.679 10° 25 0.0124 68.8£0.2
8 1:1 iggg ;giz 29 675.0 2.0854 4.236 10° 25 0.0124 67.8+£0.2 69+1
9 iggi ézéi 3.0 904.7 1.993 5.595 10° 25 0.0124 709+0.2
10 iggg 2(9)32 34 894.7 2.0866 5.536 10° 2500 0.0248 105.7£0.3
11 2:1 iggg iZ;Z 3.4 1019.1 2.0325 6.272 10° 2500 0.0248 104.3+£0.3 106 £ 2
12 igg? iélllz 3.4 976.1 1.9911 6.017 10° 2500 0.0248 108.0 £0.3
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4.039 511.9 \
13 1500 17578 34 2049.7 2.0605 1.355 10 5000 0.0496 125.0 £ 0.4

4.035 533.4 .
: . . . . i . D 0. t
14 4:1 1494 18202 34 2353.4 2.0712 1.41710 5000 0.0496 117.5+04 119+ 4

4.035 547.8 \
15 119 T i8eel 34 2415.9 2.0349 1.454 10 5000 0.0496 1154 £ 0.4

For all experiments in Table S7 :

DDAsm=75.0+£0.2 (see Table S1)

Mao_mono = 171,67 + 0.08 g/mol (see Table S2)

Vin=0.04 L

Calibration curve equation: Sum of areas = 1.69 107 [GLAws1ric] —40.8 (Correlation coefficient R? =1)

* Area ratio

u=31

0=02

coefficient of variation (CV) =0.0788

Table S8 HPLC analysis and determination of LRHPLC for reticulated derivatives of ChitoClear® HQG 400

Peak
oy | LA |t | Pk |t sl | 9| (L] | o | e |
(min)
1 222727 égsg 2.9 791.4 2.0442 4.839 10 25 0.0031 16.7 £0.2
2 1:4 iZi; 282? 2.9 817.3 2.058 4.989 10° 2.5 0.0031 16.6 0.2 16.8 0.3
3 iZig 2;2(9) 2.9 852.9 1.9876 5.195 10° 2.5 0.0031 17.1+0.2
4 1:2 iZig igg 3.1 953.7 2.0009 5.778 107 5 0.0062 34.0+0.3 34.0+0.3
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5 431491241‘ 3233 3.1 1039.8 1.994 6.27510° 5 0.0062 342+0.3

6 iji: 3333 32 1022.9 2.0188 6.177 10° 5 0.0062 33.7+£0.3

7 4314928 159%‘87"96 33 2536.5 2.0252 1.493 10" 25 0.0124 66.6 £ 0.6

8 1:1 431492; 2604679"63 32 2716.9 2.0074 1.597 10 25 0.0124 67.1+0.6 66+ 1
9 3232 1573337"65 33 2271.1 2.0636 1.339 10 25 0.0124 65.4+0.6

10 43149128 ézgg 33 12154 2.0663 7.290 10° 2500 0.0248 93.3+0.9

11 2:1 4314912451 5;3(2) 34 1194.2 2.0532 7.168 10° 2500 0.0248 94.5+£0.9 94 +1
12 43122? 53;; 34 1287.3 1.9843 7.706 107 2500 0.0248 94.8+£0.9

13 ‘3‘22; 1587384;2 32 2413,0 2.0146 1.421 10* 5000 0.0496 116+ 1

14 4:1 ij?é 1575579"92 32 2317,1 2.0548 1.370 10 5000 0.0496 119+1 116 £3
15 3223 1588712"27 32 2453,9 2.0260 1.44510* 5000 0.0496 112+1

For all experiments in Table S8 :

DDAsm=775+0.6 (see Table S1)

Mazz_mana = 170,6 +0.3 g/mol (See Table SZ)

ern = 004 L

Calibration curve equation: Sum of areas = 1.73 107 [GLAws 1ric] —45.8 (Correlation coefficient R2 =1)

* Area ratio
u=32
c=0.1

coefficient of variation (CV) = 0.0545
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Table S9 HPLC analysis and determination of LRHPLC for reticulated derivatives of ChitoClear® HQG 800

Peak
GLANH, | "™ | Peak | AreaR (sample) LRuric (%)
ea rea Ra- m(sample
Entry L tion ) Sum of areas P [GLA s _nric] (mol/L) DF 1(GLA dded) LRuprc (%) HeLe /o]
ratio . area tio (g Mean of triplicate
time (mol)
(min)
3.998 207.7 _
1 2.8 788.6 2.039 4.89410° 25 0.0031 19.03+0.03
4.447 580.9
3.997 189.3 5
2 1:4 238 717.2 2.0918 4.47410° 25 0.0031 18.55 +0.03 18.9+0.3
4.446 527.9
3.999 202.1 5
3 238 7612 2.0192 4.73310° 25 0.0031 19.22 £0.03
4.449 559.1
3.994 170.4
4 3.0 685.9 2.0188 4.290 10+ 5 0.0062 38.45 + 0.06
4.444 515.5
3.992 168.5 5
5 1:2 3.0 670.5 2.0323 4.199 10° 5 0.0062 38.19+0.06 384+02
4.443 502.0
4.001 165.1 5
6 3.0 665.3 2.0055 4.169 10° 5 0.0062 38.71+0.06
4.453 500.2
3.995 210.0 5
7 3.0 804.4 2.0897 4.987 10° 25 0.0124 741+0.1
4451 594.4
3.994 271.1 i
8 1:1 3.0 1071.5 2.0029 6.558 10° 25 0.0124 77.2+0.1 76t1
4.446 800.4
3.996 246.6 5
9 31 999.4 2.0203 6.13410° 25 0.0124 76.6+0.1
4.448 752.8
3.996 2164 5
10 3.3 933.5 2.0089 5.746 10° 2500 0.0248 1189+0.2
4.448 717.1
3.999 229.9 5
11 2:1 3.3 993.3 1.982 6.098 10° 2500 0.0248 118.3+0.2 1184+ 0.4
4451 763.4
4.002 201.8 5
12 3.3 873.7 2.0602 5.39510° 2500 0.0248 118.09 £0.2
4.456 671.9
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13

14

15

4000 | el 3.6 2447.6 2.0806 1.465 10* 5000 0.0496 1223+0.2
4452 | 18857

4:1 2002 | 5686 34 2479.0 2.0421 1.48410* 5000 0.0496 1223402
4455 | 19104
4003 | 5928 34 2585.2 1.9882 1.546 10* 5000 0.0496 117.8+0.2
4455 | 19924

1212

For all experiments in Table S9 :

DDAsm=69.4+0.1 (see Table S1)

Mav_mana = 174,02 +0.04 g/mol (See Table SZ)

ern = 004 L

Calibration curve equation: Sum of areas = 1.70 107 [GLAws nric] —43.4 (Correlation coefficient R? =1)

* Area ratio
u=31
0=0.2

coefficient of variation (CV) = 0.0796
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d. Example of chromatogram

DAD1 A Sgr3664 Ref=off (CARDINALQLUTARAL DEHYDE 2022-01-18 11-31-25(020-2301.0)
mAU | S
2000
1500
1000+
0 R
o ~
o <
3 5 oz = 8 S 8 3
o)} st - N® © N ~ <+ -
o -~ N NN ~N [Se] <
0 e b SN e -
T " i " T T |
1 2 4 Smin

Figure S5. Chromatogram of the reaction medium (treated with DNPH) for the reticulation of ChitoClear® HQG
800/ GLA/NH:1:4 (Table S9, Entry 13). Peaks at 4.000 min and 4.452 min correspond to GLA(DNPH)2 Peak at 1.622
min is attributed to unreacted excess DNPH. Peak at 2.985 min corresponds to an impurity that was found in the
DNPH reagent. Total run time = 5 min.
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5. FTIR spectra of chitosan resins

FTIR spectra of the three series of chitosan resins (the starting materials and all the reticulated deriva-
tives) are shown in Figures S6-58. In all cases, three bands were used to confirm the formation of the
imide functionalities between glutaraldehyde and chitosan, accordingly to previous studies (refs. 31-32
of the main manuscript). The first band around 2940 cm-is attributed to the CH stretching vibration in
the methylene groups. The second band around 1560 cmis associated with ethylenic vibration. In both
cases, those two bands become more defined and intense as the level of reticulation (along with the
number of glutaraldehyde unit incorporated in the structure) increases. The third band around 1655 cm-
1is attributed to the C=N bond of the imine functionality. It is a bit more challenging to observe because
unmodified chitosan shows a strong peak around 1645 cm! associated with the residual N-acetyl groups
(C=0 stretching of amide I). However, for our three series of reticulated chitosan, we observed that the
maxima of the peak in this region of the spectra was drifting towards the higher frequencies as the level
of reticulation increases, suggesting that the imine functionality makes a larger contribution.

ChitoClear® HQG 10

-1 110

4 105

4 100

4 95

Transmittance (%)

{2940 cm-t

: 85
1562 cm-1

— N.R. : 20
—1:4

12 4 75
1:1

—21 4 70
e

T T - T T - T T 65

3550 3050 2550 2050 1550 1050 550

Wavenumber (cm?)

Figure S6. FTIR spectra of ChitoClear® HQG 10 before reticulation (N.R. = non reticulated; pale blue trace; bottom
trace) and after reticulation with various GLA/NH: ratios (1:4, 1:2, 1:1, 2:1 and 4:1; 24 to 6th traces from bottom).
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Figure S7. FTIR spectra of ChitoClear® HQG 400 before reticulation (N.R. = non reticulated; pale blue trace; bot-

tom trace) and after reticulation with various GLA /NH, ratios (1:4, 1:2, 1:1, 2:1 and 4:1; 2" to 6" traces from bot-
tom).

ChitoClear® HQG 800
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Figure S8. FTIR spectra of ChitoClear® HQG 800 before reticulation (N.R. = non reticulated; pale blue trace; bottom
trace) and after reticulation with various GLA/NH: ratios (1:4, 1:2, 1:1, 2:1 and 4:1; 24 to 6th traces from bottom).
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