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Figure S1. XRPD patterns of modified-halloysite samples: (1) H_HCI_2M, (b) H_HCI_4M, (c) H_NaOH_0.5M, (d) H_A,
(e H_C.
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Figure S2. XRPD pattern of (2) MH_HCI_2M, (b) MH_HCI_4M.
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Figure S3. 13C CPMAS spectra for (a) MEL, (b) MH, (c) MH-A, (d) MH-C samples and signals attribution for the MEL
pristine compound.
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Figure S4. FT-IR spectra of (¢) H_HCI_2M, (b) H_HCI_4M, and (c) H_NaOH_0.5M in (I) 4000 — 2000 cm!, and (II) 2000 —
650 cm™ wavenumber range.
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Figure S5. FT-IR spectra of (¢7) MH_HCI_2M, and (b)) MH_HCI_4M in (I) 4000 — 2000 cm, and (II) 2000 — 650 cm™!
wavenumber range.
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Figure S6. SEM images at 20 kX magnification of (a) H_HCI_2M, and (b) H_HCI_4M.

" Signal A= SE1

> Tugat=
Vacuum Mode = HghVacwm  Date 14 2022

Mag = 10.07KX 'HF" EHT=2000kV  Signal A= SE
oo

9pa

> Tue=
WD= 85mm  Vacumoce =Hgnvacam  Ca 94 20

Figure S7. SEM images at 10kX magnification of (a) MH_HCI_2M, and (b) MH_HCI_4M.



Tpm

Mag = 20.71KX

ENT=2000KV  Signal A= St e 2 ENT=2000W  Signl
WD= B5mm Vo e vcamn Gt TS &

WD= 85mm

Y = El g =2 ey
Mag= 2071KX '™ 200N SgA =€l RS EHT=20001 SolA s Mag= 2071KX "™ BT=2000W  SguiA = SE1

85mm

L = P S

Figure S8. SEM images at 20 kX magnification of (a) MH, (b) MH_HCI_2M, (c) MH_HCI_4M, (d) MH_NaOH_0.5M, (e)
MH_A and (f) MH_CTS.
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Figure S9. EDS analysis: investigated region (gray scale), S (green), Al (Blue) and Si (red) distribution maps for the (a)
MH, (b) MH_HCI_2M, (c) MH_HCI_4M, (d) MH_NaOH_0.5M, (e) MH_A, (f) MH_C.



Figure S10. TEM images at 100kX magnification of (a) H_HCI_2M, and (b) H_HCI_4M.

Figure S11. TEM images at 100kX magnification of (a) MH_HCI_2M, and (b) MH_HCI_4M.
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Figure S12. TG curves of (1) MEL, (b) MH, and (c) MH_C.
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Figure S13. Contact angle test: images of MEL and MH_C drops in the different fluids at the time of 30 sec.




Table S1. Crystallite size of meloxicam in the drug-clay samples.

Sample MEL MH MH HCI2M MH_HCI 4M MH_NaOH_0.5M MH_A MH_C
Crystallite size (nm) 68+3 66+2 48+4 57+3 50+4 61+2 58+3
Table S2. FT-IR bands and assignments.
Assignments Position (cm1)
Sample H MEL CTS APTES
Al-OH stretching of inner-surface hydroxyl groups 3690 } . .
Al-OH stretching of inner hydroxyl groups 3619 ; ; R
O-H stretching of interlayer water 3545 - - -
O-H stretching - - 3360 -
N-H stretching of amidic group - 3285 - -
N-H stretching - - 3278 -
2973
C-H stretching - - - 2927
2882
C-H symmetric stretching - - 2911 -
C-H asymmetric stretching - - 2865 -
C=0 stretching of amide I - - 1651 -
O-H deformation of water 1647 - - -
C=0 stretching of amidic group - 1616 - -
N-H bending of primary amine - - 1584 -
N-H bending of amide II - - 1560 -
1548
. oo 1524
Stretching of aromatic ring - 1456 - -
1446
. . 1482
N-H stretching and bending - - - 1440
CH: bending - - 1419 -
CHs symmetrical deformation - - 1372 -
Asymmetric stretching of SO2 group - 1344 - -
C-N stretching of amide III - - 1316 -
Symmetric stretching of SO2 group - 1182 - -
Symmetric stretching of C-O-C bridge - - 1151 -
Stretching vibration of C-O group - 1118 - -
Si-O stretching 1117 - - -
. 1062
C-O stretching - - 1027 -
Stretching vibration of C-N group - 1042 - -
Si-O-Si stretching 1011 - - -
Al-O-H bending 902 - - -




Table S3. Meloxicam weight percentage in drug-clays systems evaluated by EDS microanalysis.

Sample MH MH_HCI_2M MH_HCl 4M  MH_NaOH_0.5M MH_A MH_C

Meloxicam (wt%)  40.0+3.2 35.4+4.4 31.0+4.1 40.0+2.7 36.2+3.7 42.5+4.1




