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Abstract: From decades, all-trans-retinoic acid (ATRA) has been the first-choice treatment for
several skin diseases, including epithelial skin cancer and acne, but its efficacy is strongly
limited by its low water solubility and high instae(ility. Different ATRA formulations are
commercially available, but their prolonged use leadsto‘loss of effectiveness and causes
cutaneous side effects like redness and peeling of the skin. In this work, we studied the
capability of D-a-tocopheryl polyethylene glycol succinate (TPGS), a water-soluble derivative
of vitamin E able to'self-assemble in core-shell nano-aggregates, to encapsulate ATRA;with the
aim of overcommg the issues associated with ATRA clinical use. F|rstIy, this study reports a
solubility study based on the equilibrium method, which explored TPGS capablllty to interact
with the hpst .then ATRA loaded polymeric micelles (ATRA- TPGSs)‘wer,e pceparéd by solvent
casting met\hod starting from different TPGS amounts in the preparatwe f'mxture ATRA TPGSs
showed small sizes (11-20 nm), low polydlsperSIty, quite neutral Z potentlal“ ‘and proved good
encapsulation efficiency, also confirmed by the' FTIR spectra handled by the principal
component analysis chemometric tool. The loaded' micelles were stable in solution during
storage at 25 °C, without the tendency to flocculate or form sediments and proved suitability
for freeze-drying. ATRA-TPGSs gel formulations were obtained using Carbopol® as gelling agent
and showed a non- Newtonlan plastic flow. Further analyses are ‘gomg to evaluate ATRA-
TPGSs skin permeatlcrr,-and'thelr in vitro cytotoxic effects on melanén a:cell lines. - /
N L

Keywords: ATRA-loaded TPGS-based micelles; enhanced squbiIity;‘ improved stability;
nanosized formulations; low polydispersity.
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e Syntetic derivative of Vitamin E

@1 e Absorption promoter, drug
 Amphiphilic molecule /& solubilizer

e Plasticizer or binder
e Vitamin E source

* Critical micellar concentration: 0,02 wt%
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RETINOIC ACID
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“ FTIR PCA-ASSISTED ASSESSMENT OF THE SUCCESSFUL
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Micelles samples, ATRA and Vitamin E
TPGS appeared well separed-QnPC2
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the presence of ATRA _inside the
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The total .samples population appeared

“furtherly separated on PC1

The location of samples circled in red
closeer to ATRA than those circled in
blue confirmed their higher content in
ATRA (1:1, 1.5, qﬂ.lO) in" respect of
samples 01-06 of the present work (1:20,
1:30, 1:40, 1:50, 1:60, 1:70)
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It expresses the quantity of drug
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respect to that used in the
B -pf‘epa'ratlve mixture .

ATRA:TPGS EE% ~
1to 20 35,5%2,2
1to 30 47,4+ 3,3

o R

~ ENCAPSULATION EFFICIENCY AND DRUG LOADING

- /

It expresses the qua!ntity\bf drug
encapsulated by the nanocarrier in
respect to the mass of the ATRA-

TPGS comp1ex “
~ _'ATRA:TPGS DL%
1to 20 3,80 £ 0,04
1to 30 3,74 £ 0,87

| 1todo  EEAEP 3,71£1,12
IO c28:8,0 IO 3,75 0,67
1to 60 64,3 £ 9,4 1t060 | 3,47+0,73
1to 70 79,1+11,3 1t0 70 4,22 + 0,30
| Introduction Z Goals > Methods > Results > Conclusions >

" 6th International Electronic Conference on
Medicinal Chemistry

1-30 November 2020




yA=) = WA\EI

0.0 Rt Coe
“1t030 1to40 1to50
| ATRA: TPGS

Fresh B Lyophilized

a 6th International Electronic Conference on

/ -
Medicinal Chemistry sponsored: mll\D\Py w pharmaceuticals
Z
1-30 November 2020




DIMESIONAL ANALYSIS BY DYNAMIC LIGHT SCATTERING (2)
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ZETA POTENTIAL (2)
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CONCLUSIONS

Micelles with low size (16-20 nm)
and low polydispersity (PDI < 0,3)
were achieved

Good stability was obtained
No aggregates or residuals formation
was observed after 72 h
Materials suitable for freeze drying
processes were prepared

STABILITY

Not Newtonian gels with plastic
behaviour and isoepidermic pH were
obtained
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