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Supplementary Information

1- Hair tresses preparation and mounting for scattering measurements

As described in the main text, after being subject to cosmetic treatments, the hair tresses were
separated into 4 groups. Of these, approximately 100 hair fibers of each type (each group) were
cut into around 5 cm long and placed in the sample holder as shown in the image below. SAXS
data were collected in a transmission geometry and the hair fibers were all carefully put all parallel
along the axis of the hair. The apparatus used to mount the hair fibers in the experiment is in Figure
S1.
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Figure S1 — Hair tresses preparation and mounting for X-Ray scattering measurements

A similar arrangement was used for the measurements on the temperature variation measurement.
The hair fibers were again carefully put all parallel along the axis of the hair and mounted on the
sample holder as shown in Figure S2.
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Figure S2 — Hair tresses preparation and mounting for X-Ray scattering measurements with temperature
variation.

2- Size distributions from High resolution 3D X-ray microscopy

The size distribution values are within the resolution limit of the technique and therefore one can
compare the overall results among the samples in the batch but not the exact values itself. That’s

why the indications for the percentage values were taken in the analysis.
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Figure S3 — Size distribution obtained from HRXRM analysis for Virgin Hair (VH).
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Figure S4 — Size distribution obtained from HRXRM analysis for Straightened Hair (SH).
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Figure S5 — Size distribution obtained from HRXRM analysis for Bleached Hair (BH).
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Figure S6 — Size distribution obtained from HRXRM analysis for Bleached and Straightened Hair (BSH).



3- Differential scanning calorimetry data and enthalpy plots
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Figure S7 — Overlap of the DSC curves of each sample (one measurement).
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Figure S8 - Enthalpy data (in triplicate). (1) (VH) virgin hair; (2) (BH) bleached hair; (3) (SH)
straightened hair and (4) (BSH) bleached and straight hair.
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4- Peak analysis for temperature variation on SAXS studies

The peaks indicated in figure 5 were fitted using a Gaussian function and the peak position was

determinated. Using the Bragg law, Dyeq, = qz—” we obtained the values shown in table S1 :
peak

Table S1 — Peak positions and corresponding periodicities calculated

Temperature p Sample
oC arameter VH BH SH
30 Opeak (AD) | 0.13746(2) | 0.13522(2) | 0.10838(5)
Dpeak (A) | 45.71(7) | 45.47(7) | 57.97(4)
40 Opeak (A1) ] 0.13732(7) | 0.1357(2) | 0.1080(1)
Dpeak (A) | 45.76(5) | 46.32(6) | 58.18(4)
100 Opeak (AD)  ]0.1404(1) |0.1401(1) |0.1316(1)
Dpeak (A) | 44.75(5) | 44.84(5) | 47.76(4)
150 Opeak (A7) ] 0.1334(8) | 0.1347(7) |0.1432(1)
Dpeak (A) | 47.1(3) 46.7(2) 43.9(1)
200 Qpeak (A7) 10.132(2) | 0.1337(7) | 0.1467(2)
Dpeak (;{\3\) 47.6(8) 47.0(2) 42.8(1)
* Opeak (A™) | ---
220 Do () | —

* For this temperature it was not possible to identify the peaks.
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Figure S9 — Lamellar distance calculated for the CMC-related peak.



