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Aloe derived nanovesicle as a functional cpet o

carrier for indocyanine green encapsulation
and phototherapy
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Abstract

Background: Cancer is one of the devastating diseases in the world. The development of nanocarrier provides a
promising perspective for improving cancer therapeutic efficacy. However, the issues with potential toxicity, quantity
production, and excessive costs limit their further applications in clinical practice.

Results: Herein, we proposed a nanocarrier obtained from aloe with stability and leak-proofness. We isolated
nanovesicles from the gel and rind of aloe (JADNVs and rADNVs) with higher quality and yield by controlling the

final centrifugation time within 20 min, and modulating the viscosity at 2.98 mPa S and 1.57 mPa S respectively. The
gADNVs showed great structure and storage stability, antioxidant and antidetergent capacity. They could be effi-
ciently taken up by melanoma cells, and with no toxicity in vitro or in vivo. Indocyanine green (ICG) loaded in gADNVs
(ICG/gADNVs) showed great stability in both heating system and in serum, and its retention rate exceeded 90% after
30 days stored in gADNVs. ICG/gADNVs stored 30 days could still effectively damage melanoma cells and inhibit mela-
noma growth, outperforming free ICG and ICG liposomes. Interestingly, gADNVs showed prominent penetrability to
mice skin which might be beneficial to noninvasive transdermal administration.

Conclusions: Our research was designed to simplify the preparation of drug carrier, and reduce production cost,
which provided an alternative for the development of economic and safe drug delivery system.

Keywords: Aloe derived nanovesicles, Drug carriers, Stability, Indocyanine green, Cancer therapy

*Correspondence: 517674177@qq.com; cjh_huaxue@126.com
The School of Pharmacy, Fujian Medical University, Fuzhou 350122,
Fujian, People’s Republic of China

° Department of Chemical Biology, College of Life Sciences, Fujian
Agriculture and Forestry University, Fuzhou 350002, Fujian, People’s
Republic of China

Full list of author information is available at the end of the article

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12951-021-01195-7&domain=pdf



