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 Printing the Future: How 3D-Printed Medicines Will 
Transform the Pharmacy Profession
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In an age defined by personalisation, medicine’s one-size-fits-all 

model is rapidly becoming outdated. Three-dimensional (3D) 

printing, previously limited to prototypes and medical devices, 

is now redefining the possibilities of  pharmaceutical care. 

It enables precise, on-demand manufacturing of  medicines, 

customised to the unique needs of  every patient.1 For 

pharmacists, this innovation represents not just a technological 

advancement, but a redefinition of  the pharmacist’s role in 

modern healthcare.  

From Engineering Innovation to Pharmaceutical Precision 
Originally pioneered for engineering and manufacturing 

applications, 3D printing has entered healthcare with 

remarkable speed. Its ability to build drug formulations layer by 

layer under digital control has unlocked new ways of  tailoring 

medicines for patient needs. The first milestone was marked 

by the U.S. Food and Drug Administration’s (FDA) approval 

of  Spritam ® (levetiracetam) in 2015. Spritam was the first 

approved 3D-printed oral tablet, produced using Aprecia’s 

ZipDose ® technology to allow ultra-rapid disintegration.2 

This approval demonstrated that elaborate manufacturing 

processes can meet stringent pharmaceutical manufacturing 

standards, opening the door for personalised dosage design. 

While the concept has existed for years, its translation into 

real-world pharmacy practice is only recently accelerating 

due to advances in printable polymers, deposition precision, 

and biocompatible excipients.3 Researchers can now fine-

tune release profiles and develop dosage forms that integrate 

multiple active agents within one structure, a step toward 

true therapeutic personalisation.3 Recent Australian research 

has gone further, combining multiple medications into a 

single “polypill” and imprinting visual cues such as colour or 

Braille to improve patient accessibility and adherence.4 These 

refinements signal that the technology is no longer theoretical; 

it is becoming clinically meaningful and increasingly 

pharmacy-led. 

Recent Advances: From Concept to Clinical Potential 
Australian research has brought this innovation closer to 

reality. A 2024 ABC News report highlighted University of  

Queensland researchers developing 3D-printed “polypills” that 

combine multiple medications into one personalised tablet.4 

By mixing active ingredients with biocompatible polymers, 

the tablets can deliver both immediate and controlled-release 

medicines throughout the day. Associate Professor Amirali 

Popat explained that “the sky is the limit”, with possibilities 

for colured tablets, embossed symbols or Braille to improve 

usability for children, older adults, and patients with vision 

impairment.4 

PhD researcher and community pharmacist Liam Krueger 

described how this could ease the “tablet burden” for patients 

on complex medication regimens, especially older Australians 

who may take ten or more medicines daily. For pharmacists, 

this capability directly aligns with long-standing goals: 

improving adherence, reducing dosing errors, and enhancing 

patient outcomes. In rural and remote areas, 3D printing may 

also be applied for on-site manufacture of  essential medicines, 

mitigating supply delays and supporting equitable healthcare 

access.4 

Globally, the 3D-printed drugs market was valued at USD 102.7 

million in 2023 and is projected to reach USD 269.7 million 

by 2030, growing at an annual rate of  14.8%.5 This growth 

is driven largely by personalised medicine, research, and 

early-stage clinical adoption, despite only limited regulatory 

approvals to date. Meanwhile, emerging four-dimensional 

(4D) printing technologies extend these possibilities further, 

creating dosage forms that alter shape or release behaviour 
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in response to stimuli such as temperature or pH.6 For 

example, expandable oral dosage forms have been developed 

which respond to gastrointestinal conditions, such as pH, by 

unfolding in situ to prolong gastric residence and modulate 

drug release.6 Together, these developments demonstrate that 

pharmacy stands on the threshold of  a new era of  medicine 

design. 

Pharmacists’ Perceptions and Professional Readiness

The success of  3D printing in pharmacy depends on 

professional preparedness. A 2025 cross-sectional study in 

Bulgaria explored pharmacists’ perceptions of  3D printing and 

bioprinting technologies.7 This study included 353 pharmacists 

with varying ages and levels of  professional experience. 

Over 80% recognised the potential to create patient-specific 

medicines, and two-thirds agreed that 3D printing could 

improve therapeutic outcomes through optimised dosing. 

However, respondents identified significant barriers, mainly 

a lack of  training, infrastructure, and regulatory clarity. 

Encouragingly, almost 90% expressed interest in undertaking 

specialised education, highlighting a readiness to adapt if  

proper frameworks are established.7 

These findings are broadly consistent with the Australian 

context, where pharmacists are similarly engaged in 

discussions around emerging pharmacy technologies and 

implementation challenges, although direct evidence specific 

to 3D printing implementation in Australia remains limited. 

Structured training programs, supported by universities and 

professional bodies, will be vital for the smooth integration of  

3D printing within pharmaceutics. Future pharmacists may 

require competencies in computer-aided drug design, digital 

manufacturing validation, and quality assurance of  printed 

dosage forms. As Mihaylova et al. (2025) suggest, upskilling 

will be key to transforming pharmacists from dispensers into 

digital formulators; clinicians who can design medicines as 

precisely as they counsel on their use. 

Regulation and Professional Responsibility 
Regulation represents both a barrier and an opportunity. 

While the U.S. FDA and European Medicines Agency have 

introduced frameworks for 3D-printed medical devices, 

equivalent guidance for pharmaceuticals remains incomplete. 

Findings from Pharmacists’ Perceptions of  3D Printing and 

Bioprinting as Part of  Personalized Pharmacy: A Cross-

Sectional Pilot Study in Bulgaria showed that over 90% of  

pharmacists believe such medicines must be regulated by 

authorities.7

In Australia, the Therapeutic Goods Administration (TGA) 

will be needed to determine whether a 3D-printed product 

made in a pharmacy is classified as a compounded medicine 

or a manufactured good. Should community pharmacies 

begin producing such tablets on-site, they may become 

micro-manufacturers, requiring rigorous quality assurance, 

calibration protocols, and compliance systems. 

Ethical and legal questions will emerge. Who bears 

responsibility if  a printer malfunction causes a dosing error? 

Pharmacists, long regarded as gatekeepers of  medicine safety, 

will again stand at the centre of  accountability. This reinforces 

the need for strong governance, transparent documentation, 

and continuous professional education. 

A Game-Changer for the Pharmacy Profession 
So, how will 3D printing truly change the game for pharmacy? 

Its impact lies in its potential to redefine compounding, 

reinvigorate clinical expertise, and decentralise pharmaceutical 

manufacture. For decades, large-scale industrial production 

has distanced pharmacies from formulation science. However, 

3D printing reengages pharmacists with the formulation 

process, allowing them to design individualised therapies to 

improve patient health outcomes and advance safe, effective 

care in practice.  

Rather than dispensing uniform, pre-packaged tablets, future 

pharmacists could adjust drug combinations, release profiles, 

or excipient ratios on demand. This evolution transforms 

pharmacy practice from reactive supply to proactive therapy 

design. It reconnects pharmacists with the science of  dosage 

formulation while reaffirming their identity as medication 

experts. 

As recent advances illustrate, 3D printing has progressed 

beyond theoretical promise to tangible application. Australia 

may currently fall behind international efforts, but this delay 

provides an opportunity: to learn from established frameworks 

overseas and implement them safely and sustainably. With 

careful regulation, professional education, and collaboration 

between academia, industry, community and hospital practice, 

pharmacists can ensure that 3D-printed medicines move from 

innovation to everyday patient care. 

Ultimately, 3D printing will not just change what pharmacists 

dispense but redefine how they practice. It represents a future 

in which every dose can be as unique as the patient receiving 

it, and where pharmacists once again become the creators of  

truly personalised medicine. 
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