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ABSTRACT: This review article is all about, 

processeswhich are used in the three-dimensional 

printing technology, it is a processing method, 

where consecutive layers of various materials are 

solidified or adsorbed to form a three-dimensional 

structure. for example, in ink-jet printing, the 

aqueous ink isconverted to vapour by providing 

heat source.It uses computer aided drafting 

technology to produce a 3D substance by layering 

material on to the top of a substrate. There are 

number of 3D printing technologies have been 

evolved to manufacture a novel solid dosage forms, 

which are one of the the most famous and 

renowned products today in the market.  

KEYWORDS:3D Printing Technology, Computer 

Aided Drafting (CAD), Solid Freeform Fabrication 

(SFF). 

 

I. INTRODUCTION 
(3D) Three-dimensional printing is unique 

technique which uses computer aided drafting 

technology and programming (CAD) to produce 

3D objects by layering material onto a substrate or 

any substance. 3D printing drugs is a new idea 

which is used to design and develop medicine 

which suits to individual’s needs.In today’s world, 

3D printing is one of the fastest developing 

branches of technology, science, art and it still 

widens the applications.  

[1,5].The term 3D printing was defined by 

International Standard Organization (ISO) as: 

―fabrication of objects through the deposition of a 

material using a print head, nozzle, or another 

printer technology‖ therefore, this process is also 

called as Additive Manufacturing (AM), Solid 

Freeform Fabrication (SFF), or Rapid Prototyping 

(RP). 

[2].Nowadays, 3DP could be extended 

throughout the drug formulation process, ranging 

from preclinical & clinical trials, to medical care. 

[3].When compared to the formulation process of 

any pharmaceutical product, it has a lot of 

advantages like ability to achieve more drug-

loading with much desired accuracyand precision 

especially for potent drugs given in small doses; 

high production rates because of its fast-operating 

systems; reduction of material wastage which can 

save in the cost of production;as well as drug with 

narrow therapeutic index. [4].varioustypes of drug 

delivery systems such as oral controlled release 

systems,microchip, micro pills, drug implants, 

multiphase release dosage forms and fast dissolving 

tablets have been formed usingthree-dimensional 

(3D) printing technology. 

Hence, it is expected that 3D printing technology 

would offer some new approaches for developing 

novel pharmaceutical dosage forms. 

 

 
 

Techniques Used in 3D Printing: 

 Ink-Jet Printing. 

 Zip-Dose Printing. 

 Fused Deposition Modelling (FDM). 

 Pressure Assisted Syringe. 

 Stereolithography. 

 

1. Ink-Jet Printing: 

[6].In Thermal inkjet printing, the aqueous ink is 

converted to vapour by providing heat and it 

expands to push the drop of the ink out of the 

nozzle. 

[7].It is used to prepare the drug-loaded liposomes, 

and drug-loaded [8].microspheres which are 

Biodegradablepatterning microelectrode arrays 

loading and coating of drug eluting stents.  

It is an efficient and widely used practical method 

for producing films. 
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2. Zip-Dose Printing Technology: 

Zip dose is the world’s first and only FDA-

Approved, Industry-scale 3DP in new therapeutic 

areas for drug formulation technology. [10].It has a 

unique digital coded layering and zero-compression 

processes, which has been used for manufacturing a 

tablet with rapid disintegration and high dose. 

Hence it helps to overcome difficulty in 

swallowing. 

[11].Spritam® (Antiepileptic drug) is an 

orodispersible drug, marketed by Aprecia 

Pharmaceuticals which is based on powder bed 

fusion as layer-by-layer production system. In 

which it consists of the active ingredient, a binder 

liquid and excipients to produce a matrix tablet. 

 
 

3. Fused Deposition Modelling(FDM): 

[13].Fused deposition modelling (FDM) is a very 

commonly used in 3D printing technique, in which 

the substance can be melt and soften by providing 

heat to create various objects during printing. 

[14].FDM 3D printing helps in formulation of  

delayed release dosage form without an outer 

enteric coating, and it also provides personalised 

medicines.[15].FDM 3D printing however, 

indicates some limitations such as lack of suitable 

polymers. [18].The miscibility of the drug and 

additives with the polymers used was not 

evaluated,[16,17].and slow and often incomplete 

drug release because the drug remain trapped in the 

polymers. 

 
 

4. Hot Melt Extrusion (HME) Technique: 

[19].Hot melt extrusion (HME) is the technique of 

melting a polymer and a drug at high temperature 

and for blending pressure is applied continuously in 

the instrument.[20].It is a continuous formulation 

process that includes various operations like 

feeding,mixing, heating and shaping.  

[21].Insome recent years, it has proved that Hot 

Melt Extrusion (HME) hasability to improve the 

bioavailability and solubility of poorly soluble 

drugs. 

 

 
 

5. Stereolithography (SLA): 

It is the technique in which a laser beam which is 

under control of computer is used to solidify the 

resin or liquid polymer, by creating a 3D 

structure.[23] 

 
Figure 6: Stereolithography Technique [24] 
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Application of 3D Printing: 

 3D printing can be used in a wide range of 

fields like Industrial design, Aerospace, 

Medical, Tissue engineering, Pharmaceuticals 

& also in Food technology.  

 It is mostly used in manufacturing of drug 

delivery system with sophisticated structures. 

 Another use of this 3D printing technology is it 

can be used in personalized medicines. 

 In health care industry it is used to make 

Dental Implants. 

 It also helps in organ printing, in Biomaterials 

to produce cells which helps in creating a 

tissue like structure. 

 

Future Prospect of 3D Printing: 

New advancements in 3D printing may open a 

whole new set of chances for pharmaceutical 

industry & research. 

 It will be use to make a novel dosage form. 

 It will be use to achieve various new drug 

release profiles. 

 It will be use to make a new excipient. 

 It will be use to avoid incompatibility 

problems in various drugs and excipients. 

 

As the technique is new, there is a lack of 

regulation, security and safety concerns of 3D 

printing.  

So, the above problems can be overcome in 

upcoming future. 

 

II. CONCLUSION 
3D printing has established as an 

innovative platform for the fabrication of drug 

products and medical devices. This technique has 

shown great flexibility in producing various dosage 

forms for personalized Medicines to patients. It will 

only grow further and shape the future of 

Pharmaceutical, healthcare and Medical Industry. 

 

 

REFERENCE 
[1]. Ursan I, Chiu L, Pierce A; Three-

dimensional drug printing: a structured 

review. Journal of the American Pharmacists 

Association; 2013; P: 53. 

[2]. Gross BC, Erkal JL, Lockwood SY, Chen C, 

Spence DM; Evaluation of 3D printing and 

its potential impact on biotechnology and the 

chemical sciences. Analytical chemistry; 

2014; 86:3240-3253. 

[3]. Prasad LK, Smyth H; 3D printing 

technologies for drug delivery: A review; 

Drug Development Industrial Pharmacy; 

2016; 42:1019–31. 

[4]. Katstra W, Palazzolo R, Rowe C, Giritlioglu 

B, Teung P.; Oral dosage forms fabricated 

by three dimensional printing.; Journal of 

Controlled Release; 2000; 66:P-1-9 

[5]. E.M. Sachs, M.J. Cima, P. Williams, D. 

Brancazio, J. Cornie, Three-Dimensional 

Printing: rapid tooling and prototypes 

directly from a CAD model, J. Eng. Ind. 114 

(1992) 481–488 

[6]. Melendez PA, Kane KM, Ashvar CS, 

Albrecht M, Smith PA.;Thermal inkjet 

application in the preparation of oral dosage 

forms: dispensing of Prednisolone solutions 

and polymorphic characterization by solid-

state spectroscopic techniques.; Journal of 

Pharmaceutical Sciences.; 2008; 97,P-2619–

36.  

[7]. Li TH, Stachowiak JC, Fletcher DA; Mixing 

solutions in inkjet formed vesicles; Methods 

Enzymol.; 2009; 465,P-75– 94.  

[8]. TarchaPJ ,et al.;The application of ink-jet 

technology for the coating and loading of 

drug eluting stents.; Annals of Biomedical 

Engineering.; 2007;35,P-1791–9. 

[9]. James Norman Rapti, D.Madurawe 

Christine, M.V.Moore Mansoor, 

A.KhanAkmKhairuzzaman ; A new chapter 

in pharmaceutical manufacturing: 3D-

printed drug products.; Advanced Drug 

Delivery Reviews; 1 January 2017, Volume 

108, P- 39-50 

[10]. ApreciaPharmacuticals. FDA approves the 

first 3D printed drug product aprecia 

introduces its first product using the 

ZipDose® formulation platform for the 

treatment of epilepsy; 2015.  

[11]. Herbert Reitsamer, Johannes Khinast.; 3D 

printing of oraldrugs: a new reality or 

hype.;Expert Opinion on Drug Delivery;05 

Sep 2017 , Volume 15, 2018 - Issue 1. 

[12]. Emily Matchar; The Future of 3D-Printed 

Pills; SMITHSONIAN.COM; AUGUST 20, 

2015[https://www.smithsonianmag.com/inn

ovation/future3d-printed-pills-180956292] 

[13]. Yao xuexue bao ;3D printing via fused 

deposition modeling in pharmaceutics; Acta 

pharmaceuticaSinica ,November 

2016,51(11):P-1659-1665 . 

[14]. Alvaro Goyanes , Fabrizio Fina , Annalisa 

Martorana , Daniel Sedough , Simon 

Gaisford , Abdul W. Basit.; Development of 

modified release 3D printed tablets 



 

 
International Journal of Pharmaceutical Research and Applications 

Volume 6, Issue 3 May - June 2021, pp: 126-129 www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0603126129       | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 129 

(printlets) with pharmaceutical excipients 

using additive manufacturing.; International 

Journal of Pharmaceutics.;15 July 2017, 

Volume 527, Issues 1–2, P-21-30. 

[15]. M.A. Alhnan, T.C. Okwuosa, M. Sadia, K.- 

W. Wan, W. Ahmed, B. Arafat.; Emergence 

of 3D printed dosage forms: opportunities 

and challenges; Pharmaceutical Research; 

2016;33 (8) ;P-1817-1832. 

[16]. S.H. Lim, S.M.Y. Chia, L. Kang,et.al;Three-

dimensional printing of carbamazepine 

sustained-release scaffold ;Journal of 

Pharmaceutical Sciences; 2016,105 (7) , P. 

2155-2163.  

[17]. A. Goyanes, H. Chang, D. Sedough, et 

al.;Fabrication of controlled-release 

budesonide tablets via desktop (FDM) 3D 

printing;International journal of 

Pharmaceutics; 2015; 496 (2) ,P- 414-420  

[18]. S.G. Gumaste, S.S. Gupta, A.T.M. 

Serajuddin;Investigation of polymer-

surfactant and polymer-drug-surfactant 

miscibility for solid dispersion;American 

Association of Pharmaceutical Scientists; 

2016, 18 (5) , P- 1131-1143 

[19]. Sonal Kushwaha.; Application of Hot Melt 

Extrusion in Pharmaceutical 3D Printing, 

Journal of Bioequivalence & Bioavailability; 

2018, Vol 10(3): 54-57.  

[20]. Feng, X.; Zhang, F.; Twin-screw extrusion 

of sustainedrelease oral dosage forms and 

medical implants.; Drug Delivery and 

Translational Research. ;2017. P-1–20  

[21]. Repka, M.A.; Bandari, S.; Kallakunta, V.R.; 

Vo, A.Q.; McFall, H.; Pimparade, M.B.; 

Bhagurkar, A.M.; Melt extrusion with 

poorly soluble drugs—An integrated 

review.; International Journal of 

Pharmaceutics. ;2018, 535, 68–85 

[22]. SampadaUpadhye;Hot melt extrusion – 

optimelt™ Hot Melt Extrusion Technology 

to Improve Bioavailability of Poorly Soluble 

Drugs; drug development and delivery;2015 

[23]. Latief A, Suhardi P, Badri C. Three-

dimensional model printing in oral and 

maxillofacial reconstructive surgery: 

comparison of three-dimensional models and 

multislice computed tomography scans; 

International Journal of Applied 

Pharmaceutics; 2017,9:74-8. 

[24]. Nikhil A; 3D Printing Processes - Vat Photo 

polymerisation; engineering uarge 

[https://www.engineersgarage.com/articles/3

d-printing-processes-vat 

photopolymerisation]. 


