
3D imaging to 
print ing Can show 3D model 

or animation or next 
step…

Rematerialise



3D Print ing

 Seven different types of 3D printing

Carew, R.M. and Errickson, D. (2020), An Overview of 3D Printing in Forensic Science: The Tangible 
Third‐Dimension. J Forensic Sci, 65: 1752-1760. doi:10.1111/1556-4029.14442



3D Print ing in forensic 
science

 3D prints are physical replicas
 = increased haptic and spatial awareness

Blau, S., et al. (2018). Evaluating the impact of different formats in the presentation of trauma 
evidence in court: a pilot study, Aust. J. Forensic Sci. doi.org/10.1080/00450618.2018.1457717.
Errickson, D., et al. 2019. The effect of different imaging techniques for the visualisation of 
evidence in court on jury comprehension. Int J Legal Med. doi: 10.1007/s00414-019-02221-y.



Potential  Appl icat ions:



Potential  Appl icat ions:

Crime Scene 
Reconstruct ion

Carew, R.M. and Errickson, D. (2020), An Overview of 3D Printing in Forensic Science: The Tangible 
Third‐Dimension. J Forensic Sci, 65: 1752-1760. doi:10.1111/1556-4029.14442



Potential  Appl icat ions:

Tool  /  weapon
Reconstruct ions

Errickson, D., Carew, R. M, Collings, A. J. et al. (manuscript in preparation) A Series of Case 
Studies On The Use Of Three-Dimensional Printing Within The Courts In England And Wales.



Potential  Appl icat ions:

Physical  f i t  –
bone f ragments

Collings, A. J. & Brown, K. 2020. Reconstruction and physical fit analysis of fragmented skeletal 
remains using 3D imaging and printing. Forensic Science International: Reports.



Potential  Appl icat ions:

Forensic
archaeology

Carew, R.M. and Errickson, D. (2020), An Overview of 3D Printing in Forensic Science: The Tangible 
Third‐Dimension. J Forensic Sci, 65: 1752-1760. doi:10.1111/1556-4029.14442



Potential  Appl icat ions:

Forensic  medic ine

Scott C. (updated 2016 11/05/2016) 3D Printed Skulls Presented as Evidence in Murder Trial, in a 
First for the British Legal System. Retrieved from: https://3dprint.com/133715/ellie-butler-murder-trial



Potential  Appl icat ions:

Forensic  document  
examinat ion

A Study Into Additive Manufacturing to Clone Stamping 
Device Impressions: preliminary results
Muskan Vir, Kimberly Nugent, Rachael M Carew, Liv Cadola, Cyril Muehlethaler, Mylène 
Falardeau, Tobin A Tanaka
Ontario Tech University; Université du Québec à Trois-Rivières ; Government of Canada –
Canada Border Services Agency

3D printed cloned stamp
3D printed model adhered to handle 

Original stamp’s impression

Cloned stamp’s impression



Potential  Appl icat ions:

Forensic
taphonomy

Adult cranial fragment with root etching

Carew, R.M, Morgan, R.M. & Rando , C (2020): Experimental assessment of the surface quality of 3D 
printed bones, Australian Journal of Forensic Sciences. //doi.org/10.1080/00450618.2020.1759684



Potential  Appl icat ions:

Forensic
anthropo logy

Carew, R.M, Morgan, R.M. & Rando , C (2020): Experimental assessment of the surface quality of 3D 
printed bones, Australian Journal of Forensic Sciences. //doi.org/10.1080/00450618.2020.1759684
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Research



Research:

Accuracy of
3D Pr ints

Carew, R. M., Morgan, R. M. and Rando, C. (2019), A Preliminary Investigation into 
the Accuracy of 3D Modeling and 3D Printing in Forensic Anthropology Evidence 
Reconstruction,. J Forensic Sci, 64: 342-352. doi:10.1111/1556-4029.13917



Research:

Surface Qual i ty  o f
3D Pr ints

Carew, R.M, Morgan, R.M. & Rando, C (2020): Experimental assessment of the surface quality of 3D 
printed bones, Australian Journal of Forensic Sciences. //doi.org/10.1080/00450618.2020.1759684



Research:

Surface Qual i ty  o f
3D Pr ints  wi th 

f ine detai ls

Carew, R.M, Morgan, R.M. & Rando, C (2020): Experimental assessment of the surface quality of 3D 
printed bones, Australian Journal of Forensic Sciences. //doi.org/10.1080/00450618.2020.1759684



Research:

Sui tabi l i ty  o f
3D pr int ing crania l  

t rauma

 Evaluated the suitability of three 3D printed cranial 
trauma examples as 3D physical reconstructions

Carew, R.M, French, J. & Morgan, R.M. (2021): Suitability of 3D printing cranial trauma: Prospective 
novel applications  and limitations of 3D replicas. Forensic Science International: Reports. 4. 
doi.org/10.1016/j.fsir.2021.1002



Research:

A S e r i e s  o f  C a s e  S t u d i e s  
o n  t h e  U s e  o f  T h r e e -
D i m e n s i o n a l  P r i n t i n g  
W i t h i n  t h e  C o u r t s  i n  

E n g l a n d  a n d  
Wa l e s

Cranfield Forensic Institute; University College London; Teesside University; East 
Midlands Forensic Pathology Unit; South West Forensics; Metropolitan Police; Liverpool 
John Moores University

Errickson, D., Carew, R. M, Collings, A. J. et al. (manuscript in preparation) A Series of Case Studies 
On The Use Of Three-Dimensional Printing Within The Courts In England And Wales.
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A S e r i e s  o f  C a s e  S t u d i e s  
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Errickson, D., Carew, R. M, Collings, A. J. et al. (manuscript in preparation) A Series of Case Studies 
On The Use Of Three-Dimensional Printing Within The Courts In England And Wales.

Recommendations towards best practices:
 Making inferences from 3D reconstructions within areas 

of expertise
 Considering intellectual property rights of those involved 

in a 3D pipeline
 Authorisation or quality control checks from all involved in 

a case before a print is presented in a court of law
 Forensic 3D imaging should not be conducted in isolation 

from the experts that will be/have been analysing the 
material

 There is currently no evidence to support the use of 3D 
printed replicas for analysis or interpretation purposes

 Further collaborative research between forensic service 
providers and academic researchers is needed

 The evidential value of 3D prints should not be 
overstated



Advantages  Cost-effective
 Non-contact, non-destructive
 Preservation of crime scene material
 Accurate replication of material
 Unlimited opportunities to share, analyse and print
 Physical 3D object that can be held and inspected

 Haptic and spatial properties
 Ethical alternative to maceration
 Early research indicates that 3D prints improve 

juror comprehension of evidence
 Scale-down to fit within a 3D printer or to make an 

object easier to hold
 Scale-up to make small features more visible to 

the naked-eye or to enable tactile interaction
 Replicas may be printed using a range of 

materials, colours, textures and flexibility



Limitat ions  Limited by the initial documentation process

 Some high-cost methods

 Can have defects from modelling or printing 
process (step artefacts, support structures)

 Prints can be anisotropic or lack robustness, and 
powder-based methods such as SLS can result in 
a granular or brittle surface

 Need validation of the 3D printing techniques for 
courtroom applications

 Little exploration into the risk of bias in the 
courtroom with 3D printed models

Carew, R.M. and Errickson, D. (2020), An Overview of 3D Printing in Forensic Science: The Tangible 
Third‐Dimension. J Forensic Sci, 65: 1752-1760. doi:10.1111/1556-4029.14442
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