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2NR. You will also need to keep a copy of the article together with your feedback 
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Hybrids - the best of both worlds? 
 Ed Littlewood, Renishaw Dental Division

½hr
Verifiable CPD

Hybrid is a pretty common word these 
days. Sometimes used incorrectly 
but often a buzz word for something 
that is a substantial improvement 
over contemporary technology. 
It’s likely that your place of work 

is built of reinforced concrete - a 
hybrid of concrete and high-tensile 
steel that has shaped the world’s 
cities. Or perhaps you’re more of a 
follower of the glitterati and you’ve 
noticed they have a penchant for the 

ubiquitous Toyota Prius. Perhaps 
they are looking to boost their 
green credentials in the public eye 
but this is only possible because of 
the hybridisation of a petrol engine 
with an electric motor. The clever 
use of complementary technologies 
allows significant improvements 
in fuel consumption. A winning 
combination then!

So what is it that has made hybrids 
so good at their respective tasks? 
No one technology is perfect and 
combining it with a complementary 
or even contrasting technology can 
often result in a fantastic solution. 
Think of a PFM bridge, the porcelain 
veneer gives the aesthetics, 
morphology and wear characteristics 
and the alloy framework reinforces 
the structure and resists the high 

chewing forces. You would struggle to 
get this combination of characteristics 
by using one of these materials in 
isolation.

But this is an established 
hybridisation, so where else could 
we see improvements? The implant 
market is consistently growing and 
with this a growing need for a more 
consistent quality of fit. Send your 
models to a milling centre and the 
chances are they will use some form 
of contact measuring device to gather 
the implant positional data. Why 
would you use contact measurement 
instead of a laser measurement 
device or scanner? Easy. Contact 
measurement is an industry norm 
throughout aerospace, automotive 
and medical device manufacturing 
and is used on almost all accuracy 
critical items. Contact scanning does 
not rely on reflections of light which 
can be affected by a number of 
factors such as surface finish, colour 
or sharp features and consistently 
achieves accuracy of better than 

Learning Objectives

By reading this article you will learn

• How 2 manufacturing methods 

can be integrated to bring about 
advantages

• The respective benefits and 
shortcomings of 2 different 
scanning technologies

• How 3D printing technology can 
be used in dentistry

• An overview of how metal 3D 
printing works
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10microns (0.010 mm) or about a 1/10 
of the diameter of a human hair.

So contact scanning is great for 
scanning implant positions but is it 
any good at scanning crown preps or 
soft tissue? Absolutely! The results 
are great but this is where choosing 
the right tools for the job starts to 
become key to lab efficiency. Although 
a contact scanner can carry out all 
your lab activities, white or blue 
light scanners can perform these 
activities significantly faster, with 
an appropriate level of accuracy and 
great results.

Having established that contact 
scanning is great for implant work and 
non-contact scanners are ideal for 
bulk data capture, it would make sense 
to create a hybrid of these 2 methods 
using a powerful CAD package that 
can cover all a lab needs. Doing this 
would allow you to scan and design 
your own implant bridges without 
having to send your models away thus 
saving you time and money.

Now that a hybrid has solved 
the CAD/scanning problems of a 
multi-disciplinary or expanding 
laboratory, finding a complementary 
manufacturer is no small task. 
Especially with implant work where 
you want a manufacturer who can 
match the accuracy of contact 
scanning whilst faithfully reproducing 
all the finer details you have created 
in CAD.

Milled structures have great accuracy 
at the interface between implant and 
framework but suffer from ballooning 
and surface smoothing. Ballooning 
is an inherent part of any milling 

operation; 
this is 
where 
a round 
milling 
cutter 
tries to 
cut a sharp 
internal 
corner. 
Because the 
tool is round 
it either 
leaves excess 
material 
on the part 
or extra 
material 
needs 
removing. 
The amount 
of ballooning 
is dictated by 
the size of the milling tool. The smaller 
the tool, the less the ballooning effect. 
But also the smaller the tool, the less 
stiff the tool is and the less accurate 
the part becomes. Milling can be 
a fickle activity, accurate in some 
cases, inflexible in others. This can 
be overcome by using a 3D printing 
method called laser melting (LM) 
which is ideal at faithfully reproducing 
the detail that you designed in CAD.

LM technology does not rely on 
milling cutters and so there is no loss 
of detail due to ballooning.

This is the latest 3D printing 
technology for metals. Metal powder 
is consolidated with a super fine laser 
beam and the dental framework is 
built up layer-by-layer without using 
any rotating cutters. It is extremely 
good at producing highly detailed 

complex surfaces, but unlike milling 
it cannot achieve the level of flatness 
and surface finish needed for implant-
connecting features.

Having looked at 3D printing 
technology and milling it would surely 
make sense to create another hybrid. 
Let’s use 3D printing technology to 
create the overall shape and milling 
to create highly accurate implant 
interfaces.

These are two hybrid processes that 
really do give the progressive dental 
laboratory the best of both worlds. 
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CPD Questions Ref No. 39/04/01         Issue 35

“To claim your verifiable CPD you will need to 
answer these questions and submit them either by 
email to secretary@bidst.org or by post to the BIDST 
Membership Office 44-46 Wollaton Road, Beeston 
Nottingham NG9 2NR. You will also need to keep 
a copy of the article together with your feedback 
sheet and certificate for revalidation”.

Q1.) Contact scanning is typically accurate to what 
value?

a.) 0.001 mm

b.) 0.01 mm

c.) 0.1 mm

d.) 0.5 mm

Q2.) Milling of implant bridges suffers from what?

a.) Inaccurate implant positions

b.) Ballooning Material waste

c.) Rough surface finish

Q3.) Ballooning is where:

a.) The milling machine is not stiff enough

b.) The milling machine is too small

c.) The cutter of the mill cannot reach into sharp 
internal corners The milling machine is using the 
wrong cutter

Q4.) What is another name for 3d metal printing?

a.) Metal layering

b.) Digital casting

c.) Laser melting

d.) Metal building
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