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started as a small seed planted during my master’s degree. First, by my mother, who always 

who during my master’s encouraged me to pursue a Master 2 at Université Paris
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“The important thing is to not stop questioning. Curiosity has its own reason for existing. One 

mystery each day”.
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RA reduziu o crescimento das lesões (−1,1 ± 2,1 mm contra 3,5 ± 1,4 mm) e a carga 
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in the vector’s alimentary tract (pylorus). When parasite adheres and develops in the 
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sterol molecule, and (iii) π–π stacking between the polyene tail of AmB and the double bond at 
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forming a multilamellar system characterized as “ribbon like”. One year later, Amphocil
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cryogen, usually liquid nitrogen (−195 °C), for 30



sized lesions (< 3 cm) and in the early stages of disease (duration, ≤ 
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0.70 μmol/L indicates subclinical vitamin A deficiency 
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2017; Saleem et al., 2019). This “passive targeting” is interesting, especially when the aim is to 
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“Leishmania infection” OR “Leishmania treatment” OR “anti leishmanial”)) returns 647 

neoplasm OR tumor OR carcinoma OR malignancy OR “oncologic treatment” OR “anticancer” 

OR “antitumor”)) returns 87,213 results for the last 10 years (2015
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iposomes’ size and size distribution are 
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parasites are commonly found in VL. Thus, this “passive delivery” could favor VL treatment. 
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≥ 600 nm are not able to reach the deeper 

≤ 300 nm can penetrate to some extent, and those ≤ 70 nm achieve the greatest 
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column (250 × 4.6 mm; 5 μm), and a mobile phase consisting of acetonitrile: methanol: citric 

was 20 μL. AmB 

) at the same concentration, which means 10 μg/mL 

for AmB and 0.5 µg/mL for RA in rigid liposomes and 5 μg/mL for AmB and 0.8 µg/mL for 

ne filter (0.45 μm; 

Content(%) = AunfAstandard · 100
EE(%) = AfAunf · 100
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H(%) = ABs − AB0AB100 − AB0 · 100

–

proposed by Pippa et al. (2021). Plasma aliquots of 25 μL were prepared by adding 25 μL of 

Internal Standard (IS) in methanol (piroxicam, 140 ng/mL), 25 μL of methanol, and 100 μL of 



of 25 μL were prepared by adding 50 μL of methanol and 100 μL of 0.1% formic acid in 

2.1 mm; 4 μm), mobile phase composed of Methanol: Acetonitrile: 

to the [M + H − H₂O]⁺ adduct of AmB, was selected as the precursor ion for targeted MS² 
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Mini Kit (Qiagen, Hilden, Germany), according to the manufacturer’s instructions. Briefly, 

oligonucleotide, i.e. forward (5’ 3’) and reverse (5’

3’) primers, designed for amplifying a short fragment of 18S 

manufacturer’s instructions. Briefly, DNA was extracted from an aliquot of spleen which was 
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oligonucleotide, i.e. forward (5’ 3’) and reverse (5’

3’) primers constructed for amplification of the mini



˚C. Supernatants were collected and stored at ˚C until the next day 
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Mass ratio AmB:RA Molar ratio AmB:RA RA solution in NaOH 0.1M
10:1 1:0.30 1.25 mg/mL
20:1 1:0.15 0.625 mg/mL



– ’

Formulation Size (nm) PdI ZP (mV) AmB EE(%) RA EE(%)

LEmpty 92.2 ± 9.7 0.09 ± 0.05 -4.9 ± 0.5 - -
LRA 89.3 ± 9.2 0.13 ± 0.04 -5.5 ± 1.5 - 96.8 ± 5.0
LAmB 128.4 ± 4.1a 0.10 ± 0.03 -4.2 ± 1.1 96.8 ± 5.9 -
LAmB-RA 123.3 ± 6.5a 0.11 ± 0.02 -5.3 ± 1.2 97.1 ± 4.4 94.7 ± 5.2
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Formulation Size (nm) PdI ZP (mV)
T0 T30 T0 T30 T0 T30

LRA 84.3 ± 1.1 84.9 ± 0.8 0.15 ± 0.03 0.16 ± 0.01 -4.3 ± 0.4 -4.2 ± 0.2
LAmB 128.4 ± 4.8 129.5 ± 4.5 0.10 ± 0.02 0.09 ± 0.02 -3.6 ± 0.6 -3.5 ± 0.2
LAmB-RA 120.6 ± 4.7 123.1 ± 5.6 0.13 ± 0.01 0.13 ± 0.0 -4.5 ± 0.4 -4.0 ± 0.8
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AmB concentration. At the highest AmB concentration (250 μg/mL) (

hemolysis even at the lowest AmB content (20 μg/mL).
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β1 was observed for LEmpty compared to LAmB, but differences compared to the 
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123.3 ± 6.5 nm, which is within the range recommended by the United States Pharmacopeia for 

parenteral route (≤ 500 nm) 

with diameters of up to 5 μm



smaller than 10 nm may undergo rapid renal clearance 

’

’





–



γ level in the liver. 

γ

γ/IL

β1, CCL22 (MDC), IL

’

’



γ

γ production in LAmB

γ/IL



γ α



’

’



’

’

–



’

’



’





γ levels in splenocytes 

’

’

’

—

—



What’s behind a sand fly bite? 

–

–

–

–

https://doi.org/10.1016/j.meegid.2014.07.028
https://doi.org/10.5812/ijpr-134772
https://doi.org/10.1007/s13346-018-00603-0
https://doi.org/10.1128/iai.61.7.2952-2959.1993
https://anvisalegis.datalegis.net/action/ActionDatalegis.php?acao=abrirTextoAto&link=S&tipo=RES&numeroAto=00000011&seqAto=000&valorAno=2025&orgao=RE/GGMED/ANVISA/MS&codTipo=&desItem=&desItemFim=&cod_modulo=293&cod_menu=8499
https://anvisalegis.datalegis.net/action/ActionDatalegis.php?acao=abrirTextoAto&link=S&tipo=RES&numeroAto=00000011&seqAto=000&valorAno=2025&orgao=RE/GGMED/ANVISA/MS&codTipo=&desItem=&desItemFim=&cod_modulo=293&cod_menu=8499
https://anvisalegis.datalegis.net/action/ActionDatalegis.php?acao=abrirTextoAto&link=S&tipo=RES&numeroAto=00000011&seqAto=000&valorAno=2025&orgao=RE/GGMED/ANVISA/MS&codTipo=&desItem=&desItemFim=&cod_modulo=293&cod_menu=8499
https://anvisalegis.datalegis.net/action/ActionDatalegis.php?acao=abrirTextoAto&link=S&tipo=RES&numeroAto=00000011&seqAto=000&valorAno=2025&orgao=RE/GGMED/ANVISA/MS&codTipo=&desItem=&desItemFim=&cod_modulo=293&cod_menu=8499
https://doi.org/10.1371/journal.pntd.0004349
https://doi.org/10.1016/j.parint.2024.102963


–

–

–

Atia, A. M., Mumina, A., Tayler‐Smith, K., Boulle, P., Alcoba, G., Elhag, M. S., ... & 

–

–

–

https://doi.org/10.1016/j.pt.2006.09.004
https://doi.org/10.1128/aac.00807-20
https://doi.org/10.1016/j.colsurfb.2019.110749
https://doi.org/10.14450/2318-9312.v28.e2.a2016.pp59-67
https://doi.org/10.1111/j.1365-4632.2004.02002.x
https://doi.org/10.1111/tmi.12603
https://doi.org/10.1016/S0022-2836(65)80093-6
https://doi.org/10.1086/498042


–

– –

https://doi.org/10.3389/fimmu.2023.1285943
https://doi.org/10.1080/17425247.2021.1919619
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/estudos-e-notas-informativas/2020/nota-informativa-miltefosina.pdf/view
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/estudos-e-notas-informativas/2020/nota-informativa-miltefosina.pdf/view
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/estudos-e-notas-informativas/2020/nota-informativa-miltefosina.pdf/view
https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/l/leishmaniose-visceral/notas-tecnicas-e-informativas/6-nota-tecnica-n-66-2021-cgvz-deidt-svs-ms/view
https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/l/leishmaniose-visceral/notas-tecnicas-e-informativas/6-nota-tecnica-n-66-2021-cgvz-deidt-svs-ms/view
https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/l/leishmaniose-visceral/notas-tecnicas-e-informativas/6-nota-tecnica-n-66-2021-cgvz-deidt-svs-ms/view


–

–

—

–

–

https://doi.org/10.2147/IJN.S140363
https://doi.org/10.1128/AAC.01874-20
https://doi.org/10.2147/DDDT.S93985
https://doi.org/10.1517/17425247.2012.701204
https://doi.org/10.3390/jof6040321
https://doi.org/10.1007/s00436-019-06419-2
https://doi.org/10.3390/pathogens13030199
https://doi.org/10.1093/infdis/jiaa374
https://doi.org/10.1007/s40121-020-00382-7


–

https://doi.org/10.1093/ofid/ofad348
https://doi.org/10.3390/pharmaceutics15030904
https://doi.org/10.1016/j.intimp.2022.109583
https://doi.org/10.1371/journal.pone.0149697
https://doi.org/10.1021/acs.molpharmaceut.0c00154
https://doi.org/10.1002/14651858.CD012261.pub2
https://doi.org/10.1080/17435889.2024.2382669
https://doi.org/10.1016/j.ijpharm.2019.118900
https://doi.org/10.1093/jac/49.suppl_1.37


–

https://doi.org/10.1371/journal.pntd.0011196
https://doi.org/10.1093/jac/dks275
https://dndi.org/research-development/portfolio/ssg-pm/
https://dndi.org/research-development/portfolio/new-vl-treatments-south-asia/
https://dndi.org/research-development/portfolio/new-vl-treatments-south-asia/
https://dndi.org/research-development/portfolio/miltefosine-paromomycin-combo/
https://dndi.org/research-development/portfolio/miltefosine-paromomycin-combo/
https://dndi.org/research-development/portfolio/new-treatments-vl-hiv/
https://dndi.org/research-development/portfolio/new-treatments-vl-hiv/
https://dndi.org/research-development/portfolio/new-treatments-pkdl-eastern-africa/
https://dndi.org/research-development/portfolio/new-treatments-pkdl-eastern-africa/
https://dndi.org/research-development/portfolio/new-treatments-pkdl-south-asia/
https://dndi.org/research-development/portfolio/new-treatments-pkdl-south-asia/
https://dndi.org/research-development/portfolio/miltefosine-thermotherapy-cutaneous-leishmaniasis/
https://dndi.org/research-development/portfolio/miltefosine-thermotherapy-cutaneous-leishmaniasis/
https://dndi.org/research-development/portfolio/dndi-2319/
https://doi.org/10.1016/j.colsurfb.2021.111748


–

–

–

https://doi.org/10.1016/j.ijpharm.2017.04.013
https://doi.org/10.1016/j.ijpharm.2019.118817
https://doi.org/10.1021/acsinfecdis.0c00293
https://doi.org/10.1371/journal.pntd.0012175
https://doi.org/10.1038/s41467-020-18042-2
https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=BasicSearch.process


–

–

–

–

–

https://doi.org/10.1006/cimm.1998.1268
https://doi.org/10.3390/pharmaceutics15010099
https://doi.org/10.1208/s12249-014-0088-9
https://doi.org/10.1017/S0031182004006055
https://doi.org/10.3390/life14060672
https://doi.org/10.1093/infdis/jir461
https://doi.org/10.1016/j.jpba.2023.115751
https://doi.org/10.3389/fmicb.2015.00946
https://doi.org/10.1038/s41598-019-44630-4
https://doi.org/10.1038/s41598-019-44630-4


γ

–

–

–

Heras‐Mosteiro, J., Monge‐Maillo, B., Pinart, M., Pereira, P. L., Garcia‐Carrasco, E., 

& López‐Vélez, R. (2017).

https://doi.org/10.2174/138955706775476037
https://doi.org/10.1371/journal.pntd.0006094
https://doi.org/10.1016/j.ijpharm.2021.120571
https://doi.org/10.1016/j.molimm.2008.08.276
https://doi.org/10.1007/s40265-013-0069-4
https://doi.org/10.1371/journal.pntd.0009627
https://doi.org/10.1002/14651858.CD005067.pub4
https://doi.org/10.3390/ani11092556


–

— –

–

–

– –

–

https://doi.org/10.1016/0005-2736(89)90312-X
https://doi.org/10.1097/01.cad.0000167902.53039.5a
https://doi.org/10.1016/j.jconrel.2015.12.016
https://doi.org/10.3389/fphar.2015.00219
https://doi.org/10.1128/aac.02525-16
https://doi.org/10.1016/0008-8749(88)90182-7
https://doi.org/10.1016/0008-8749(88)90182-7
https://doi.org/10.1016/j.ijpddr.2019.09.004
https://doi.org/10.1016/j.ejps.2009.02.021
https://doi.org/10.2147/DDDT.S142337


–

– –

–

–

–

–

https://doi.org/10.1016/j.jconrel.2007.12.018
https://doi.org/10.1201/9781032725956
https://doi.org/10.1016/S0169-409X(96)00474-7
https://doi.org/10.1016/S0169-409X(96)00474-7
https://doi.org/10.5507/bp.2019.010
https://doi.org/10.3390/vaccines12101179
https://doi.org/10.1080/17425247.2019.1659243
https://doi.org/10.3389/fcell.2023.1254612
https://doi.org/10.1371/journal.pone.0053479
https://doi.org/10.1007/s00253-005-1955-9
https://doi.org/10.1038/nrg1832
https://doi.org/10.3390/molecules27041372


–

–

Machado, P. R., Ribeiro, C. S., França‐Costa, J., Dourado, M. E., Trinconi, C. T., 
Yokoyama‐Yasunaka, J. K., ... 

–

–

–

https://doi.org/10.1371/journal.pntd.0010238
https://doi.org/10.1371/journal.pntd.0006653
https://doi.org/10.1186/s12879-016-1663-3
https://doi.org/10.1590/s0037-86822001000400013
https://doi.org/10.1111/tmi.13119
https://doi.org/10.4269/ajtmh.2008.79.591
https://doi.org/10.1371/journal.pone.0107564
https://doi.org/10.1007/s40121-022-00602-2
https://doi.org/10.1016/j.exppara.2022.108441


–

–

–

–

–

–

–

https://doi.org/10.1021/acsabm.9b00263
https://doi.org/10.2217/nnm-2021-0489
https://doi.org/10.2217/nnm-2020-0061
https://doi.org/10.2217/nnm-2023-0256
https://doi.org/10.2217/nnm-2023-0256
https://doi.org/10.1080/20477724.2016.1232042
https://doi.org/10.2165/00003088-200140070-00005
https://doi.org/10.1590/0037-8682-0800-2020


–

–

–

–

–

–

https://doi.org/10.1016/j.trstmh.2006.02.005
https://doi.org/10.1016/0006-2952(94)90122-8
https://doi.org/10.1016/j.ijpharm.2003.09.019
https://doi.org/10.1086/315890
https://doi.org/10.1093/cid/ciac643
https://doi.org/10.1371/journal.pntd.0001674
https://ods.od.nih.gov/factsheets/VitaminA-HealthProfessional/
https://www.nano.gov/about-nanotechnology
https://doi.org/10.1177/08839115221104071
https://www.malvernpanalytical.com/en/learn/knowledge-center/insights/zeta-potential-in-salt-solution-or-any-other-ions
https://www.malvernpanalytical.com/en/learn/knowledge-center/insights/zeta-potential-in-salt-solution-or-any-other-ions


–

–

–

https://atcddd.fhi.no/atc_ddd_index/?code=J02AA01&showdescription=yes
https://doi.org/10.3389/fimmu.2022.762080
https://doi.org/10.1128/aac.41.4.743
https://doi.org/10.1128/aac.42.1.40
https://doi.org/10.37774/9789275121900
https://doi.org/10.37774/9789275125038
https://iris.paho.org/bitstream/handle/10665.2/59237/9789275127346_eng.pdf?sequence=1
https://iris.paho.org/bitstream/handle/10665.2/34147/PlanactionLeish20172022-eng.pdf?sequence=5
https://iris.paho.org/bitstream/handle/10665.2/34147/PlanactionLeish20172022-eng.pdf?sequence=5


–

–

–

〈 〉
—

〈 〉

https://www.paho.org/en/topics/leishmaniasis
https://doi.org/10.1111/j.1365-4632.2005.02628.x
https://doi.org/10.1111/j.1365-4632.2005.02628.x
https://doi.org/10.1016/j.lanepe.2024.100995
https://doi.org/10.1189/jlb.1110608
https://doi.org/10.1016/j.colsurfb.2015.12.003
https://www.pharmacopoeia.com/bp-2021/monographs/amphotericin.html?date=2021-07-01&text=amphotericin
https://www.pharmacopoeia.com/bp-2021/monographs/amphotericin.html?date=2021-07-01&text=amphotericin
https://doi.org/10.31003/USPNF_M98730_03_01
https://doi.org/10.31003/USPNF_M99505_02_01
https://doi.org/10.1002/14651858.CD004834.pub3


–

–

–

–

–

https://doi.org/10.3389/fchem.2021.782131
https://doi.org/10.3390/jof8101049
https://doi.org/10.1002/ncp.10376
https://doi.org/10.1007/s12026-022-09292-x
https://doi.org/10.1128/spectrum.02699-22
https://doi.org/10.1080/07391102.2023.2193983
https://doi.org/10.1016/j.biochi.2022.03.002
https://doi.org/10.1128/AAC.00030-11
https://doi.org/10.1371/journal.pone.0295495
https://doi.org/10.3390/pharmaceutics14050989


–

–

–

–

https://ensaiosclinicos.gov.br/rg/RBR-4ypn69
https://doi.org/10.1515/pac-2018-1102
https://doi.org/10.1371/journal.pntd.0005472
https://www.databridgemarketresearch.com/reports/global-liposomal-drugs-market
https://revvitysignals.com/products/research/chemdraw
https://doi.org/10.1093/cid/cir674
https://doi.org/10.1016/j.ijpharm.2019.04.052
https://doi.org/10.1007/s00253-020-10856-w
https://doi.org/10.1371/journal.ppat.1000555


–

–

– –

–

–

https://doi.org/10.1371/journal.pntd.0005706
https://doi.org/10.1093/intimm/dxx075
https://www.who.int/publications/i/item/who-wer9840-471-487
https://doi.org/10.1016/S0378-5173(02)00075-3
https://doi.org/10.1016/j.ijpharm.2017.10.046
https://doi.org/10.3390/nano9121749
https://doi.org/10.1111/j.1365-4632.2006.02822.x
https://doi.org/10.3390/cancers11121855


–

–

–

–

–

γ –

https://doi.org/10.1016/j.jddst.2018.10.003
https://doi.org/10.1080/1061186X.2017.1387787
https://doi.org/10.1016/j.ijpharm.2006.01.048
https://doi.org/10.3390/ijms18061296
https://doi.org/10.1016/j.ijpharm.2015.11.034
https://doi.org/10.1084/jem.181.3.845
https://doi.org/10.1128/JCM.00173-11
https://doi.org/10.1016/j.jpba.2018.06.014
https://doi.org/10.1093/infdis/171.4.992


–

–

– –

–

https://doi.org/10.1371/journal.pntd.0008050
https://doi.org/10.3389/fimmu.2018.02529
https://doi.org/10.1007/s11095-006-9132-0
https://doi.org/10.1002/jps.21179
https://doi.org/10.1007/s00436-022-07659-5
https://doi.org/10.1128/AAC.39.9.1954
https://doi.org/10.1016/0168-3659(95)00071-F
https://doi.org/10.1016/S1473-3099(23)00353-5
https://doi.org/10.1016/j.ijpharm.2019.118603
https://doi.org/10.3389/fimmu.2017.01560


–

–

–

–

–

https://doi.org/10.1007/s00436-018-6115-0
https://doi.org/10.1128/AAC.00497-17
https://doi.org/10.1093/jac/dkl141
https://doi.org/10.3389/fcimb.2021.685296
https://doi.org/10.2147/nano.2006.1.4.417
https://doi.org/10.2147/nano.2006.1.4.417
https://doi.org/10.1016/j.jconrel.2022.07.014
https://doi.org/10.1080/109158100225024
https://doi.org/10.1016/j.toxlet.2020.12.004


–

–

–

–

–

–

https://doi.org/10.1128/AAC.00631-18
https://doi.org/10.1016/j.ijpddr.2018.04.001
https://doi.org/10.1128/aac.02009-17
https://doi.org/10.1038/natrevmats.2016.14
https://www.who.int/data/nutrition/nlis/info/vitamin-a-deficiency
https://www.who.int/news/item/26-01-2023-who-and-gilead-sciences-extend-collaborative-agreement-to-enhance-access-to-treatment-for-visceral-leishmaniasis


–

https://www.who.int/news/item/26-01-2023-who-and-gilead-sciences-extend-collaborative-agreement-to-enhance-access-to-treatment-for-visceral-leishmaniasis
https://www.who.int/news/item/26-01-2023-who-and-gilead-sciences-extend-collaborative-agreement-to-enhance-access-to-treatment-for-visceral-leishmaniasis
https://www.who.int/health-topics/leishmaniasis%23tab=tab_1
https://doi.org/10.1016/j.cbi.2023.110773
https://doi.org/10.3389/fbioe.2021.646554
https://doi.org/10.3390/nu14050950

