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Table SI 1. Loading capacity (LC) of various particulate formulations of clobetasol propionate

Drug formulation DDS components LC (%) Reference
Sodium deoxycholate gel | - Sodium deoxycholate; 0.05
- Mannitol; (W/w)
1
Lecithin-chitosan - Lecithin; 0.005
nanoparticle suspension in | - Chitosan; (W/v)
chitosan gel
Lecithin/chitosan - Lecithin; 6.31 2
nanoparticles - Chitosan,; (W/w)
- Lecithin;
Lipid nanoparticles - Taurodeoxycholate; 2.34+0.1 3
- Stearic acid; (W/w)
- Oleic acid;
Solid lipid nanoparticles | - Monostearin; from 0.96 to 0.98 4
(W/w)
Solid lipid nanoparticles | - Monostearin; 2.63+£0.12
5
Nanostuctured lipid - Monostearin,; 348 +£0.13
carriers - Caprylic/capric
triglycerides;
- Compritol® ATO 888; from 12.38 +
Nanostuctured lipid - Oleic acid, 0.24 6
carriers - Poloxamer 188; to 17.43 £0.17
- Sodium taurocholate; (W/w)
- Stearic acid;
- Oleic acid; 1.26 £0.06
Nanostructured lipid - Lecithin; (W/w)
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carriers - Sodium taurodeoxycholate;
- Nanostructured lipid carriers 1.18 £0.03
coated with chitosan; (W/w)
Nanostructured lipid - Lecithin;
carriers - Taurodeoxycholate; 0.99 +0.02 8
- Stearic acid; (W/w)
- Oleic acid;
Nanostructured lipid - Stearic acid; 1.24+0.07
carriers - Oleic acid, (W/w) ?
- Lecithin;
- Sodium taurodeoxycholate;
- Eucalyptus oil; 0.05
Nanoemulsion - Tween 20; (W/V) 10
- Ethanol,
- Capmul MCM C8 EP; 0.05
Nanoemulsion gel - Cremophor RH 40; (W/v) 1
- Labrafil 1944 CS;
- Isopropyl myristate; 0.5
Microemulsion - Cremophor EL; (W/w)
- Isopropyl alcohol; 12
Microemulsion based gel | - Microemulsion; 0.05
- Carbopol 934P; (W/w)
Poly(-caprolactone) - Poly(-caprolactone); 0.05 13
nanocapsules - Polysorbate 80; (W/v)
PLGA microspheres - PLGA Mw 40,000; 16.20+0.10 14
- PLGA Mw 75,000; (W/w)
Hydrogel comprising - B - cyclodextrin; 12.34+1.81 15
cyclodextrin nanosponges | - Diphenyl carbonate; (W/w)
- PF68;
Gel incorporating drug- | -Squalene; 45.12 16
loaded squarticles - SPC; (W/v)

- Carbopol;




Method M1. Method for calculating the OCT signal attenuation coefficients

To assess the attenuation coefficient of the OCT signal in the follicle wall and follicle center, the
attenuation coefficient of the probing irradiation was reconstructed using the method described in detail
in Ref.!” This method is based on the single scattering model and two assumptions: 1) almost all
irradiation is attenuated within the depth range of the OCT scan; 2) backscattered light, which is recorded
by the OCT system, is a fixed fraction of attenuated probing irradiation. These assumptions allow for
estimation of attenuation coefficients for each pixel in the dataset without the necessity for a reference
layer. Multiple scattered light was not taken into account. In accordance with this method, the attenuation
coefficient - upcr - was determined by the equation:

1(z)
D

I(uw)du
z : “4)
where D is the range of the scanning depth of the OCT system, I(z) and I(u) are the intensity of

the OCT signal at depths z and u, respectively.
Taking into account the discreteness of the OCT signal, equation (4) takes the form:
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where A is the pixel size, I(i) is the signal intensity of the i pixel, N is the number of pixels in the
axial direction. The equation (5) was used to calculate the attenuation coefficient for each pixel in the
depth profiles for each B-scan. To assess the attenuation coefficients of the OCT signal in the follicle
wall and follicle center, the attenuation coefficients of the OCT signal were averaged in the selected

ROI 3

ROI, and ROL.

Figure M1. OCT image of the rat skin performed in vivo after the delivery of the CP-CaCOs;
carriers demonstrating the regions of interest: ROI; - dermis; ROI, - follicle wall; ROI; - follicle center
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Figure SI 1. SEM images of the CP-CaCOj carriers demonstrating their stability upon storage in
the dry state: the image obtained immediately after the carriers’ preparation (a) and 13 months later (b).
The carriers were stored in a lidded tube in the fridge

C, W% 0, W% F, W% Ca, W% Cl, W% Na, W%
sp 1 350+£04 SIREH(3 0.0£0.1 16.9+0.1 9.8+0.1 7.0+0.1
sp 2 32.6+£04 30.8+£0.3 0.0£0.1 13.1£0.1 1057/ 2= 10.8£0.1
sp3 30.5+£0.9 6.6 0.2 0.0£0.1 IESEE (S]] 40.3+0.6 21803
sp 4 257 =055 16.3+0.4 (019=E01D) 3.0+0.1 43+0.1 2:8EE03
sp 5 58.7+£0.2 ISSEH09 0.7+0.1 7.1+0.1 HilI 2= (@11 7.2+0.1
sp 6 33.6+0.3 30.6£0.3 0.0+0.1 20.8+0.1 9.6 £0.1 SESEEI0N]
sp 7 26.0+0.5 49.5+0.5 0.0+0.3 DIRSEE)3 0.8+0.1 2:21E05
sp 8 73.2+0.2 16.6 £0.2 0.7+0.1 SHIEEO 2.7+0.0 1.8+0.0
sp 9 65.6+0.2 9.1+£0.2 0.7+0.1 1.4+0.0 11322250111 9.9+0.1
sp 10 BSI0EE 083 40.3+0.2 0.0+0.1 16.6 £ 0.1 49+0.1 52+0.1

Figure SI 2. (The upper panel) - Characteristic SEM images of the CP-CaCOj; carriers in the
course of the incubation in DMEM at specific time points: 5 min, 24 h, 48 h and 72 h. The areas analyzed
by EDX are pointed at SEM images. (The bottom panel) - The elemental composition of the sample in
these areas, the data are presented in weight percent (w/w %).
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Figure SI 3. Absorption spectra of supernatants collected during the incubation of the CP-CaCO;
carriers in DMEM at specific time points: 5 min, 24 h, 48 hand 72 h

a
Incubation time Cumulative drug release
5 min 0%
24 h 0%
48 h below threshold for quantification
72 h 6.8+0.4%

(0.5 % w/v) during 72 h (a). Characteristic SEM image of the CP-CaCOj; carriers 72 h after their
incubation in SDS-containing DMEM (b)
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Figure SI 5. The unmarked version of Figure 6: characteristic OCT images of a rat skin with the
well-defined hair follicles performed in vivo before and after the application of the CP-CaCOj carriers
suspended in the mixture of PEG, oleic acid and propylene glycol (3.5:7.5:89 v/v, OCA 2) in the
experimental site 2. The images obtained right after the carrier application and 24 h, 96 h and 168 h later
illustrate gradual degradation of the CP-CaCOj carriers in hair follicles. The scale bars correspond to
250 pm



before

after

24h

48 h

72 h

96 h

168 h

Figure SI 6. Characteristic OCT images of a rat skin with the well-defined hair follicles performed
in vivo before and after the application of the CP-CaCOj carriers suspended in the mixture of PEG and
oleic acid (80:20 v/v, OCA 1) in the experimental site 1. The images obtained right after the carrier
application and at different time points further (24 h, 48 h, 72 h. 96 h and 168 h) illustrate gradual
degradation of the CP-CaCQOs carriers in hair follicles. The scale bars correspond to 250 pm
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Figure SI 7. Characteristic OCT images of a rat skin with the well-defined hair follicles performed
in vivo before and after the application of the CP-CaCOj; carriers suspended in the mixture of PEG, oleic
acid and propylene glycol (3.5:7.5:89 v/v, OCA 2) in the experimental site 2. The images obtained right
after the carrier application and at different time points further (24 h, 48 h, 72 h. 96 h and 168 h) illustrate
gradual degradation of the CP-CaCOj carriers in hair follicles. The scale bars correspond to 250 um
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Figure SI 8. The change in OCT-image contrast values C (a) and attenuation coefficients of the
OCT signal uocr (b) at specific skin regions over time after the intrafollicular delivery of the CP-CaCOs;
carriers in the experimental site 1, where C; ; represents the image contrast between the adjacent dermis
and the follicle wall, C; ; - between the dermis and the follicle center, C; - the follicle center and the
follicle wall; uocr(ROIL) represents the OCT-signal attenuation coefficient in the area of follicle wall
and uocr(ROI;) - in the follicle center. Analogical data is presented for experimental site 2 (¢ and d,
respectively). The “after OC” time point corresponds to the OCA administration at the end of the

observation (after 168 h)
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SI 9. The two-dimensional t-SNE representation of the contrast and attenuation

coefficients for the experimental sites 1 (a) and 2 (b); and their average values represented as a
“mean + SD” for the experimental sites 1 (¢) and 2 (d). The data presented in graphs were calculated
from the OCT images obtained before (before), right after the CP-CaCOj; carriers’ delivery (after) and
at different time points further (24 h, 48 h, 72 h, 96 h, 168 h and after OC). The “after OC” time point
corresponds to the OCA administration at the end of the observation (after 168 h). Pink circles marked
with an asterisk (*) indicate the group of time points, where the differences in both t-SNE parameters in
comparison with the control (obtained before the carriers’ delivery) are significant (P < 0.01)



Figure SI 10. Photographs of a rat skin performed before and after the topical administration of

the CP-CaCOs carriers (experimental site 1). The pixel size is 9 pm

Figure SI 11. Photographs of rat skin performed before and after the topical administration of
the CP-CaCQOs carriers (experimental site 2). The pixel size is 9 pm
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