
Accepted Manuscript 

 
 

Title: Drug delivery by erythrocytes: “primum non nocere”. 

 

Author: Carlos H. Villa, Jerard Seghatchian, Vladimir Muzykantov 

 

PII:  S1473-0502(16)30160-4 

DOI:  http://dx.doi.org/doi: 10.1016/j.transci.2016.10.017 

Reference: TRASCI 2082 

 

To appear in: Transfusion and Apheresis Science 

 

 

 

Please cite this article as:  Carlos H. Villa, Jerard Seghatchian, Vladimir Muzykantov, Drug 

delivery by erythrocytes: “primum non nocere”., Transfusion and Apheresis Science (2016), 

http://dx.doi.org/doi: 10.1016/j.transci.2016.10.017. 

 

This is a PDF file of an unedited manuscript that has been accepted for publication.  As a service 

to our customers we are providing this early version of the manuscript.  The manuscript will 

undergo copyediting, typesetting, and review of the resulting proof before it is published in its 

final form.  Please note that during the production process errors may be discovered which could 

affect the content, and all legal disclaimers that apply to the journal pertain. 

 

 



Drug delivery by erythrocytes: "Primum non nocere". 

 

 

 

Carlos H. Villa*, Jerard Seghatchian** and Vladimir Muzykantov*** 

 

* Division of Transfusion Medicine and Therapeutic Pathology, Dept. of Pathology 

and Laboratory Medicine, University of Pennsylvania, Philadelphia, Pennsylvania 

** International consultancy in blood components quality / safety improvement & 

DDR Strategies, London , UK 

*** Department of Systems Pharmacology and Translational Therapeutics, Perelman 

School of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania 

 

Emails for correspondence : jseghatchian jseghatchian@btopenworld.com  ; 

muzykant@mail.med.upenn.edu; 

ABSTRACT  

 

Red blood cells (RBCs) are naturally capable of transporting diverse cargoes throughout 

the circulatory system, both loaded to their surface or within their inner volume. Starting 

largely from the 1970s, diverse approaches for encapsulation into, and surface coupling 

onto, RBCs have been investigated as potential drug delivery systems. In the last decade, 

these efforts have yielded diverse strategies to load drugs and nanocarriers to RBCs, and 

to optimize their pharmacokinetics, distribution, and effects in the body. Several 

formulations of donor RBCs encapsulated with enzymes and drugs are currently 
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