
Accepted Manuscript

Photocurable Poly(ethylene glycol) as a Bioink for the Inkjet 3D Pharming of
Hydrophobic Drugs

Giovanny F. Acosta-Vélez, Timothy Z. Zhu, Chase S. Linsley, Benjamin M.
Wu

PII: S0378-5173(18)30284-9
DOI: https://doi.org/10.1016/j.ijpharm.2018.04.056
Reference: IJP 17463

To appear in: International Journal of Pharmaceutics

Received Date: 14 February 2018
Revised Date: 10 April 2018
Accepted Date: 25 April 2018

Please cite this article as: G.F. Acosta-Vélez, T.Z. Zhu, C.S. Linsley, B.M. Wu, Photocurable Poly(ethylene glycol)
as a Bioink for the Inkjet 3D Pharming of Hydrophobic Drugs, International Journal of Pharmaceutics (2018), doi:
https://doi.org/10.1016/j.ijpharm.2018.04.056

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.

https://doi.org/10.1016/j.ijpharm.2018.04.056
https://doi.org/10.1016/j.ijpharm.2018.04.056


  

 1 

Title: Photocurable Poly(ethylene glycol) as a Bioink for the Inkjet 3D Pharming of Hydrophobic Drugs 
 

Authors and Affiliations:                   -      
a,1

, Timothy Z. Zhu 
a,1

, Chase S. Linsley 
a
, Benjamin M. Wu 

a,b,
 

 
a
 Department of Bioengineering, University of California, Los Angeles, 420 Westwood Plaza, Room 5121, Engineering 

V, P.O. Box: 951600, Los Angeles, CA 90095 (USA) 
 
b
 Division of Advanced Prosthodontics and the Weintraub Center for Reconstructive Biotechnology, University of 

California, Los Angeles, Los Angeles, CA, 90095 (USA) 
 
 
Corresponding author: Benjamin M. Wu, DDS, PhD  

Phone: (310)-825-6215  
Fax: (310)-794-5956 
Address: UCLA School of Dentistry,10833 Le Conte Ave., Box 951668, Los Angeles, CA 90095-1668 

 

1
 These authors contributed equally to this work. 

 
E-mail addresses: 
Giovanny F. Acosta-Vélez - gacosta3@g.ucla.edu 
Timothy Z. Zhu - tzhu1990@g.ucla.edu 
Chase S. Linsley - clinsle@g.ucla.edu 
Benjamin M. Wu - benwu@g.ucla.edu 
 
 
Abstract 

Binder jetting and material extrusion are the two most common additive manufacturing techniques used to create 

pharmaceutical tablets. However, their versatility is limited since the powder component is present throughout the 

dosage forms fabricated by binder jet 3D printing and material extrusion 3D printing requires high operating 

temperatures. Conversely, material jetting allows for compositional control at a voxel level and can dispense material 

at room temperature. Unfortunately, there are a limited number of materials that are both printable and biocompatible. 

Therefore, the aim of this study was to engineer photocurable bioinks that are suitable for hydrophobic active 

pharmaceutical ingredients and have rapid gelation times upon visible light exposure. The resulting bioinks were 

comprised of poly(ethylene glycol) diacrylate (250 Da) as the crosslinkable monomer, Eosin Y as the photoinitiator, 

and methoxide-poly(ethylene glycol)-amine as the coinitiator. Additionally, poly(ethylene glycol) (200 Da) was added 

as a plasticizer to modulate the drug release profiles, and Naproxen was used as the model drug due to its high 

hydrophobicity. Various bioink formulations were dispensed into the bottom half of blank preform tablets – made via 

direct compression – using a piezoelectric nozzle, photopolymerized, and capped with the top half of the preform 

tablet to complete the pharmaceutical dosage form. Results from the release studies showed that drug release can be 

modulated by both the percent of poly(ethylene glycol) diacrylate in the formulation and the light exposure time used 

to cure the bioinks. These bioinks have the potential to expand the library of materials available for creating 

pharmaceutical tablets via inkjet printing with personalized drug dosages.    
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