
Clearing the 
path to launch

There are many advantages of minimally invasive surgery over 
conventional open surgery techniques, including faster patient 
recovery time, less trauma, lower chance of infection, shorter 
procedures, faster transfer of patients from operating theatre to 
recovery, and ultimately a reduction in cost. These have made it 
an attractive option in almost all areas of surgery. For example, 
advances in minimally invasive cardiac surgery have produced 
huge benefi ts for the patient, eliminating the need both for 
traumatic open heart surgery and the use of a heart-lung bypass 
machine. That said, there are many obstacles still to be overcome, 
including articulation, miniaturisation, accuracy, suturing, tactile 
feedback, ventricular pacing, and disorientation, to name just a few. 

Advances in robotic surgery are helping to address some of these. 
For example, the integration of robotics with X-ray and MRI 
scanners is revolutionising surgery, particularly in neurology and 
orthopaedics where the advantages are easily seen. 

In orthopaedics, the ability to improve the accuracy of drilling 
into the femur for a hip transplant not only allows the surgeon to 
reduce access to the hip joint and improve recovery time, but also 
extends the life of the hip replacement. Considering that $4.5bn 
is spent on secondary hip replacements every year, the fi nancial 
benefi ts of a robotic approach are obvious.

However, the high cost of leading-edge robotic technology means 
that it is only within the reach of a few elite hospitals. What the 
development of these top-end systems has done, however, is 
create demand for smaller, less sophisticated equipment with 
a lower price tag. Given this, there are surprisingly few robotic 
systems currently on the market. There has even been a delay 
in the appearance of master slave manipulators – ‘semi-robotic’ 
devices which help surgeons circumnavigate a number of the 
safety issues of conventional robots. But what are the reasons for 
this delay?

Minimally invasive surgery is a broad fi eld encompassing many now common procedures such as laparoscopic 
cholecystectomy (gall bladder excisions) and angioplasty (the widening of narrowed or obstructed blood vessels). 
It refers to general procedures that avoid long cuts by entering the body by way of a small entry incision, through 
which surgeons use long-handled instruments to operate on tissue within the body. 

less IS more

For any new product development to be successful, time to market 
is critical. Having to resolve manufacturing or cost issues late in 
the development can be both disproportionately costly and time-
consuming. The key to avoiding disasters and shortening time to 
launch is to seek to integrate the product development, launch-
volume build, and production manufacture processes. But how?

The term DFX encompasses design for manufacturability (DFM), 
design for assembly (DFA), design for testing (DFT) and design to 
cost (DTC). DFX activities tend to be considered quite late in the 
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development process, usually after the ‘design and development’ 
phase is completed and at the point of manufacture or, in 
some cases, not at all. Using the same supplier for design and 
development and pilot manufacture means that DFX can be 
considered much earlier and can be incorporated into the design 
and development phase. 

Preferably, DFX should not be carried out by the design team. At 
this stage, you are looking for impartial reviewers whose focus 
is to reduce manufacturing cost, improve production yield and 
avoid major cost issues or complexity issues during the transfer 
to manufacture phase. The added benefi t of performing DFX early 
is that it will avoid retest, re-qualifi cation or costly redesign when 
issues are encountered later during manufacture.

Where production volumes are low or the potential cost savings 
have minor impact, DFX can be as simple as scheduling review 
meetings into the design cycle. As DFX encompasses DFM and 
DFT, it will improve product reliability as well as product yields. 
For higher volume or cost-competitive product manufacture, the 
benefi ts can extend further. Typically, you will need to map out 
possible production line scenarios from end to end, including 
component supply, testing and packaging. The next stage is to run 
the current product concept down this virtual production line to 
identify potential manufacturing issues and bottlenecks and then 
feed the fi ndings back to the design team. In the case of 

high-volume production, it is important not to fall into the 
‘automate everything’ trap. Some transfer, process or test steps will 
be more cost-effective or less risky if performed manually. 

Lower-volume production lines will consist of manual assembly 
workstations, so it is important here to think about how the product 
is handled, assembled and tested. Do not rule out the possibility 
that, during further DFX iterations, certain manufacturing steps or 
testing steps may be eliminated through product redesign.

Quality assurance and control is essential, but it can cause a 
bottleneck. This can be minimised by ensuring that the QA team or 
analytical labs can handle the product throughput.

Remember, the aim here is not to design the fi nal production line. 
Rather, it is to stimulate early thought about how the product is 
going to be made and tested, and to ensure that it can be made for 
the target price. 

Feeding the latest bill of materials and manufacturing costs into 
a cost model will allow you to compare cash fl ow and return on 
investment for various design concepts, volume ramp-up scenarios 
and supply chain scenarios. The output from an early basic cost 
model will help verify pricing strategy and will provide a key 
decision tool to focus the design effort. 
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Traditionally the healthcare sector has been slow to transfer 
new technologies – like robotics – in from industry. The main 
reason for this is the relative lack of collaboration between 
innovators (engineers and scientists) and clinicians. While small 
start-up innovation companies are excellent at creating these 
interfaces with clinicians, larger companies – which tend to 
grow by acquisition rather than through real breakthrough 
development – fi nd it more diffi cult. Some are turning to 
innovative partners for help, benefi ting from the energy 
and fresh insight that an experienced consultancy can 
provide. But however they choose to approach it, 
few healthcare companies can afford to ignore the 
signifi cant new markets for innovative minimally 
invasive surgical technologies.
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