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Resumen

Ursolic, oleanolic and betulinic acids are representative pentacyclic triterpenoids found in various
plants and fruits. Despite having marked antitumor potentials, the very poor water solubility of these
triterpenes hinders treatment development. Nanotechnology can enhance solubility, stability,
bioavailability and phytochemical delivery, improving the therapeutic efficiency of triterpenes. This
review focuses on the formulation, characterization and in vitro/in vivo evaluation of several delivery
nanosystems used to enhance the physicochemical properties of ursolic, oleanolic and betulinic
acids.

Palabras clave

Palabras clave de autor:antitumoral; betulinic

acid; liposomes; nanocairriers; nanoemulsion; nanoparticles; nanosystems; nanotechnology; oleanol

ic acid; ursolic acid

KeyWords Plus:ACID-INDUCED APOPTOSIS; ADVANCED SOLID TUMORS; CELL-CYCLE
ARREST; URSOLIC ACID; BETULINIC ACID; OLEANOLIC ACID; IN-VIVO; DRUG-
DELIVERY; ANTISOLVENT PRECIPITATION; GAMMA-CYCLODEXTRIN

Informacion del autor
Direccion para peticion de copias: Valdes, K (autor para peticion de copias)
+ Univ Chile, Fac Ciencias Quim & Farmaceut, Dept Ciencias & Tecnol Farmaceut, Santiago, Chile.
Direcciones:
+ [ 1] Univ Chile, Fac Ciencias Quim & Farmaceut, Dept Ciencias & Tecnol Farmaceut, Santiago, Chile
+ [ 2] Univ Nacl Trujillo, Fac Farm & Bioquim, Trujillo, Peru
+ [ 3] Univ Chile, Fac Ciencias Quim & Farmaceut, Dept Quim Organ & Fisicoquim, Santiago, Chile

Direcciones de correo electréonico:kvaldes@cig.uchile.cl

Financiacion


http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&author_name=Valdes,%20K&dais_id=89872605&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/InboundService.do?mode=FullRecord&customersID=Alerting&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=7AjZDoux9E6dvSjwHS3&UT=WOS%3A000389448200008#addressWOS:000389448200008-1
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&author_name=Morales,%20J&dais_id=59191460&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/InboundService.do?mode=FullRecord&customersID=Alerting&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=7AjZDoux9E6dvSjwHS3&UT=WOS%3A000389448200008#addressWOS:000389448200008-1
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&author_name=Rodriguez,%20L&dais_id=16678337&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/InboundService.do?mode=FullRecord&customersID=Alerting&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=7AjZDoux9E6dvSjwHS3&UT=WOS%3A000389448200008#addressWOS:000389448200008-2
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&author_name=Gunther,%20G&dais_id=34164910&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/InboundService.do?mode=FullRecord&customersID=Alerting&IsProductCode=Yes&product=WOS&Init=Yes&Func=Frame&DestFail=http%3A%2F%2Fwww.webofknowledge.com&action=retrieve&SrcApp=Alerting&SrcAuth=Alerting&SID=7AjZDoux9E6dvSjwHS3&UT=WOS%3A000389448200008#addressWOS:000389448200008-3
javascript:;
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=antitumoral&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=betulinic+acid&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=betulinic+acid&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=liposomes&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=nanocarriers&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=nanoemulsion&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=nanoparticles&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=nanosystems&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=nanotechnology&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=oleanolic+acid&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=oleanolic+acid&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=ursolic+acid&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=ACID-INDUCED+APOPTOSIS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=ADVANCED+SOLID+TUMORS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=CELL-CYCLE+ARREST&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=CELL-CYCLE+ARREST&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=URSOLIC+ACID&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=BETULINIC+ACID&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=OLEANOLIC+ACID&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=IN-VIVO&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=DRUG-DELIVERY&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=DRUG-DELIVERY&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=ANTISOLVENT+PRECIPITATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=7AjZDoux9E6dvSjwHS3&field=TS&value=GAMMA-CYCLODEXTRIN&uncondQuotes=true
mailto:kvaldes@ciq.uchile.cl
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')

Entidad financiadora NuUmero de concesion

PTID
Fondecyt 1160757

Ver texto de financiacion

Editorial

FUTURE MEDICINE LTD, UNITEC HOUSE, 3RD FLOOR, 2 ALBERT PLACE, FINCHLEY
CENTRAL, LONDON, N3 1QB, ENGLAND

Categorias / Clasificacion

Areas de investigacion:Biotechnology & Applied Microbiology; Science & Technology - Other
Topics

Categorias de Web of Science:Biotechnology & Applied Microbiology; Nanoscience &
Nanotechnology

Informacion del documento

Tipo de documento:Review

Idioma:English

Numero de acceso: WOS:000389448200008
ID de PubMed: 27809705

ISSN: 1743-5889

eISSN: 1748-6963

Informacién de la revista

e Impact Factor: Journal Citation Reports

Otra informacién

Nimero IDS: EE2XG
Referencias citadas en la Coleccion principal de Web of Science: 109
Veces citado en la Coleccién principal de Web of Science: 2


javascript:hide_show('show_fund_blurb',%20'inline');hide_show('show_fund_blurb_link',%20'none');hide_show('hide_fund_blurb_link',%20'inline')
javascript:;
http://apps.webofknowledge.com/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=7AjZDoux9E6dvSjwHS3&colName=WOS&parentProduct=WOS&parentQid=29&parentDoc=1&recid=WOS:000389448200008&UT=WOS:000389448200008
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&search_mode=CitingArticles&SID=7AjZDoux9E6dvSjwHS3&parentProduct=WOS&parentQid=29&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=1&REFID=521583255&alldbColName=WOS&colName=WOS

