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Dental technology has changed considerably over the past decade, and few developments have had
as broad an impact as 3D printing. What began as an industrial manufacturing tool is now a working
part of contemporary specialist dental practice — enabling precision, customisation and clinical
efficiency that simply wasn't achievable a few years ago.

At Collins Street Specialist Centre, 3D printing is embedded within our digital workflow across multiple
specialties. This article explains how it's used in dentistry, what it means for your treatment, and why it
represents a genuine improvement in the way specialist dental care is delivered.

## What is 3D printing?

3D printing — more formally called additive manufacturing — is the process of creating a
three-dimensional object by building it up layer by layer from a digital design file. Unlike milling a crown
from a ceramic block (where material is removed from a solid block to achieve the desired shape),
additive manufacturing deposits material incrementally. This allows complex geometries and internal
structures that would be difficult or impossible to produce through conventional means.

Several distinct 3D printing technologies are in clinical dental use:

**Stereolithography (SLA)** uses a UV laser to selectively cure liquid resin layer by layer. It produces
highly accurate objects with smooth surface finishes and is the most widely used technology in dental
applications.

**Digital Light Processing (DLP)** works similarly to SLA but uses a digital projector to cure entire
layers at once rather than tracing each one with a laser. The result is faster throughput without
sacrificing accuracy.

**Fused Deposition Modelling (FDM)** melts and deposits thermoplastic filament layer by layer. It's less
common in direct clinical dental applications, though it has a role in producing certain models and
prototypes.

**Selective Laser Sintering (SLS)** fuses powdered material — typically nylon or metal — layer by
layer. This technology is used for metal frameworks and prosthetic appliances where structural strength
is the primary requirement.

The right technology for any given application depends on what the clinical product actually needs —
different dental items require different levels of dimensional accuracy, material properties and surface



finish.

## How 3D printing is used in dentistry

### Surgical guides for dental implants

The most clinically significant application of 3D printing in dentistry is probably the production of
surgical guides for implant placement. Understanding this process helps explain why guided implant
surgery is such a meaningful advance in both safety and predictability.

The process works like this:

1. **Digital scanning:** Your teeth and gums are captured with an intraoral scanner, producing a
precise three-dimensional digital model of your mouth. 2. **3D imaging:** A cone beam computed
tomography (CBCT) scan provides a volumetric image of your jawbone — revealing bone density,
nerve locations, sinus positions and other critical anatomical structures. 3. **Virtual treatment
planning:** Using specialised planning software, your implant surgeon and prosthodontist work together
to determine the ideal implant position, accounting for the planned final restoration, available bone
volume, adjacent anatomical structures and your aesthetic goals. 4. **Surgical guide design:** A
custom-fitting surgical guide is designed digitally. This device seats precisely over your teeth or gums
during surgery, with accurately positioned sleeves that direct the surgical drill to the planned angle,
depth and position. 5. **3D printing:** The guide is printed in biocompatible resin, sterilised and
prepared for use at the time of surgery.

What this means for you as a patient:

- **Precision:** Guided implant placement consistently achieves positioning within fractions of a
millimetre of the planned location - **Safety:** Critical anatomical structures — nerves, the sinus floor,
adjacent tooth roots — are avoided with considerably greater confidence - **Predictability:** Because
the final tooth restoration is planned before the implant is placed, both aesthetics and function are
optimised from the start - **Reduced operative time:** Thorough pre-surgical planning means more
efficient surgery - **Minimally invasive options:** In appropriate cases, guided surgery can be
performed without reflecting a surgical flap (flapless surgery), which reduces post-operative swelling,
bruising and recovery time - **Immediate provisional restorations:** Temporary teeth can be
pre-fabricated based on the planned implant position, ready to attach immediately following surgery
where clinically appropriate

### Diagnostic and treatment planning models

3D-printed models of a patient's teeth and jaws serve a range of clinical purposes that go well beyond
what a two-dimensional X-ray or screen image can convey.

**Patient communication:** A physical model of your own dentition — with the relevant condition or
planned treatment represented — is far more intuitive than viewing radiographs or digital scans on a
screen. Many patients find that holding a model of their own teeth makes the proposed treatment
immediately comprehensible.

**Specialist treatment planning:** Physical models allow clinicians to examine the dentition from every
angle, assess relationships between teeth and plan procedures in detail before the patient is in the
chair. For multidisciplinary cases involving orthodontists, oral surgeons and prosthodontists, shared
physical models make collaborative planning considerably more straightforward.

**Pre-surgical rehearsal:** For complex jaw surgeries — including orthognathic (corrective jaw) surgery
— 3D-printed models of the patient's skull and jaws allow the surgeon to plan bone cuts, simulate jaw
movements and pre-bend fixation plates before the actual procedure. This preparation reduces
operative time and improves surgical accuracy, with direct benefits for patient outcomes.



**Smile design and wax-up translation:** When a prosthodontist designs a smile transformation, the
planned tooth shapes can be printed as a physical model, from which a trial restoration (commonly
called a "mock-up") is fabricated. This allows the patient to preview their proposed new smile before
any irreversible treatment is undertaken — an important step in ensuring the final result meets
expectations.

### Temporary (provisional) crowns and bridges

3D-printed provisional restorations are increasingly common in specialist prosthodontic practice.
They're fabricated from biocompatible resin materials, can often be produced while the patient is still in
the chair, and accurately reproduce the planned shape of the final restoration. They serve an important
protective and functional role during the healing period while permanent restorations are being
fabricated — particularly valuable for immediate provisionalisations on dental implants, where restoring
aesthetics and function promptly matters.

3D-printed provisionals aren't intended to match the longevity of final ceramic or zirconia restorations,
but they do their job reliably — providing acceptable aesthetics, appropriate function and tooth
protection throughout the treatment process.

### Clear aligner fabrication

The widespread adoption of clear aligner therapy owes a great deal to 3D printing. The typical
production process works as follows:

1. **Digital scanning** of the patient's dentition 2. **Digital treatment planning** — the orthodontist
plans the complete sequence of tooth movements from the initial presentation to the final intended
position 3. **3D printing of models** — a physical model is printed to represent each planned stage of
tooth movement 4. **Thermoforming** — clear aligner material is pressure-formed over each model,
producing a series of precisely fitting custom aligners

Each aligner represents a carefully calculated increment of tooth movement. Worn sequentially, the
series gradually guides the teeth to the planned final position. Without 3D printing, producing the
dozens of individual models required per patient would be both impractical and prohibitively expensive
at scale.

Some newer systems skip the model stage entirely, printing the aligners directly from flexible resin
materials. This is a rapidly evolving area, and clinical outcomes data continues to accumulate.

### Custom impression trays

3D printing is used to fabricate custom impression trays for situations where standard stock trays don't
provide the accuracy that clinical circumstances demand:

- **Implant impression trays:** Custom trays with pre-positioned openings to accommodate implant
impression copings precisely - **Edentulous trays:** Custom trays for patients without natural teeth,
ensuring intimate tissue contact for accurate denture impressions - **Anatomically modified trays:**
Adapted trays for patients with unusual anatomy, limited mouth opening or other factors that make
standard trays unsuitable

### Orthodontic appliances

Beyond clear aligners, 3D printing is used to produce a range of orthodontic appliances:

- **Retainers** to maintain tooth position after orthodontic treatment is complete - **Space
maintainers** for children who lose primary teeth prematurely - **Indirect bonding trays** — custom
trays that transfer bracket positions from a digital plan to the patient's teeth simultaneously, improving
placement accuracy and reducing chair time - **Palatal expanders** and other functional appliances
used in jaw development and growth modification



### Denture fabrication

The traditional denture fabrication workflow is being substantially changed by digital technology. Digital
scanning and computer-aided design replace traditional impression-taking and wax-up techniques.
Denture bases can be printed from biocompatible acrylic resins, and the digital workflow allows
straightforward modification, duplication and remaking of dentures — a real practical advantage for
patients who rely on their prostheses. Trial dentures can be printed for patient review before final
fabrication proceeds, and the dimensional accuracy achievable through digital production can exceed
that of traditional analogue techniques.

### Bite splints and night guards

Custom occlusal splints — used in managing bruxism (tooth grinding) and temporomandibular
conditions — can be designed digitally and 3D printed with several clinical advantages. Fit is derived
from digital scanning rather than conventional impressions, material thickness is consistent throughout
the appliance, and turnaround is faster than traditional laboratory fabrication. If an appliance is lost or
damaged, it can be reproduced from the stored digital file without repeating the entire fabrication
process.

## The digital workflow: how it all connects

3D printing doesn't function in isolation — it's one component of a broader integrated digital workflow
that includes:

1. **Intraoral scanning:** Digital impressions replace traditional putty impressions, offering greater
patient comfort, improved accuracy and immediate digital availability of the data. 2. **CBCT imaging:**
Three-dimensional radiographic imaging provides detailed information about bone architecture, tooth
positions and surrounding anatomical structures that conventional two-dimensional X-rays can't
capture. 3. **CAD (Computer-Aided Design):** Specialised software is used to design restorations,
appliances and surgical guides with a level of control not achievable by hand. 4. **CAM
(Computer-Aided Manufacturing):** 3D printing and milling technologies produce the designed objects
from digital files. 5. **Digital records:** All data is stored digitally, enabling straightforward retrieval,
modification and reproduction at any point in the future.

This end-to-end digital workflow is a genuine shift in how dentistry is practised — from analogue
processes (putty impressions, wax patterns, hand-drawn treatment plans) to a precise, reproducible
and auditable digital process. For patients, this means greater consistency and a higher standard of
care.

## What this means for you as a patient

### Greater precision Digital design and 3D printing achieve dimensional accuracy that's difficult to
replicate with traditional techniques. In clinical practice, this means better-fitting restorations, more
accurately placed implants and more predictable treatment outcomes — particularly in complex cases.

### More efficient treatment 3D printing can significantly reduce the time between appointments.
Surgical guides, provisional restorations and appliances that previously required days or weeks of
laboratory work can now be produced in hours, reducing overall treatment timelines without
compromising quality.

### Clearer communication Physical models and digital visualisations help you understand your
treatment plan in concrete, tangible terms. When you can hold a printed model of your implant plan or
see a physical preview of your proposed smile, the treatment becomes far less abstract — and
informed consent becomes genuinely meaningful.

### Improved comfort Digital scanning eliminates the discomfort associated with traditional impression
materials. Digitally designed and printed appliances tend to fit more precisely from the outset, reducing



the need for adjustment appointments.

### Reproducibility If a night guard is lost or a provisional crown is damaged, the digital file is retained
and the item can be reproduced quickly. This is a practical benefit that patients increasingly appreciate.

### Complete customisation Every 3D-printed dental product is made specifically for the individual
patient. There's no compromise on fit or function that comes with stock or semi-adjustable alternatives.

## What 3D printing does not replace

It's worth being clear about the limitations of this technology and what it doesn't replace.

**Clinical judgement:** Technology is a tool. The expertise of the treating clinician — in diagnosis,
treatment planning and clinical execution — remains the most important determinant of outcome. No
software or printer replaces sound clinical decision-making.

**Specialist training and experience:** The knowledge, skill and accumulated clinical experience that
specialists bring to complex cases can't be automated or replicated by a digital workflow.

**Final restorations in most circumstances:** While 3D printing works well for provisional restorations
and appliances, the majority of final crowns, veneers and bridges are still milled from ceramic or
zirconia blocks or hand-crafted in porcelain by skilled dental technicians. The material properties and
aesthetic qualities of these final restorations currently exceed what's achievable with 3D-printed
materials in most clinical situations.

**The patient-clinician relationship:** Dental care is about more than technology. The communication,
continuity of care and clinical experience that characterise a good specialist relationship aren't
something any technology can replicate.

## 3D printing at Collins Street Specialist Centre

At Collins Street Specialist Centre, our integrated digital workflow supports every specialty practised at
the centre:

- **Implant surgical guides** for precise, predictable and safe implant placement - **Orthodontic models
and appliances** for comprehensive treatment planning and aligner fabrication - **Prosthodontic
planning models** for smile design and complex full-mouth rehabilitation - **Provisional restorations**
fabricated efficiently for immediate functional and aesthetic results - **Pre-surgical planning models**
for oral and maxillofacial surgical procedures

Our commitment to digital technology reflects our broader commitment to providing precise, efficient
and comfortable specialist dental care. Combined with the expertise of our specialist team — each of
whom holds specialist registration with the Dental Board of Australia (verifiable through the [Australian
Health Practitioner Regulation Agency](https://www.ahpra.gov.au)) — this technology contributes to
measurably better clinical outcomes for our patients.

## Where this is heading

3D printing in dentistry continues to evolve quickly. Materials science is advancing, printing systems are
becoming faster and more accurate, and new clinical applications are emerging regularly. What stays
constant throughout this evolution is the underlying goal: to use technology in the service of better
patient care — more precise, more comfortable and more predictable.

**To learn more about how our digital workflow can benefit your treatment, or to arrange a specialist
consultation, contact Collins Street Specialist Centre on (03) 9654 5705.** Our team at 220 Collins
Street, Melbourne VIC 3000, brings together specialist expertise and contemporary technology to
deliver outcomes that consistently meet the expectations of both patients and referring practitioners.
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