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Advances in medical science and technology have extended 

human life expectancy, offered the ability to engage in more 

active lifestyles, and improved outcomes when medical  

procedures are needed.

The confluence of scientific and technological trends has come 

at an opportune time – the increased activity by older citizens 

seeking to hold off Father Time has led to a significant growth 

in bone fractures and other injuries due to accidents or life 

threatening illnesses, such as cancer. 

Keeping pace with the growth in such injuries is the increased 

affinity for trauma implants, also known as osteosynthetic  

implants. 

The market for trauma implants has been exploding – with de-

mand growing by nearly 5 percent year-over-year and project-

ed to power $10.4 billion in annual sales of implants by 2026.

Osteosynthetic implants play a key role in treating injuries, and 

are therefore subject to very strict manufacturing standards 

Executive Summary 

-- including specific surface finishes, which have a significant 

impact on the implant’s functionality, as well as the patient’s 

healing process.

Among the preferred technologies available for such a her-

culean task are mass finishing and shot blasting. These pro-

cesses have played a key role in setting and elevating industry 

standards for finishing trauma implants across various stages 

of production -- from an intermediate surface treatment step 

during the manufacturing process, to the final finish right be-

fore implantation.

In this guidebook, we will discuss the surface finishing needs 

of trauma implants and what effect the finishes have on their 

functionality and performance. We’ll also share some examples 

of mass finishing and shot blasting applications, and present 

detailed machine reports of actual applications used in the in-

dustry today.
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With their critical role in assuring patient outcomes, it is not 

surprising that trauma implants, along with other medical de-

vices, are subject to the most stringent quality standards. Even 

the most infinitesimal material defect or malfunction can have 

catastrophic consequences for a patient.

For implants, the two key issues that manufacturers grapple 

with are the selection of the right material and the attainment 

of the required surface finish. These finishing requirements 

can range from simple cleaning or deburring, to more complex 

specifications related to surface smoothing and high-gloss pol-

ishing. As an example, components exposed to a lot of tensile 

and bending stress are subjected to a shot peening process to 

improve their fatigue life.

Some implants must have a textured or “rough” finish to pro-

mote osseointegration, which is the attachment of surrounding 

Osteosynthesis is defined as “the surgical fixation of a bone 

fracture by means of a mechanical device like a pin, screw, or 

plate.” These devices are called trauma or osteosynthetic im-

plants, and as such, they provide the foundation and support 

for broken or damaged bones. Trauma implants are relied 

upon to provide stability as they help in the initial restoration of 

bone mechanics and speed up the healing process.

Though trauma implants often can be surgically removed after 

completion of the healing process, some also take up a more 

permanent residence in the body, depending upon the type of 

implant and the patient’s circumstances. The potential for per-

manency is what drives manufacturers to seek the best pos-

sible surface finish quality on the implant. 

The most common trauma implants are those used to set 

broken bones – though there are some specialty applications, 

which include spinal implants and artificial cranial plates.
Cranial Plate 

Introduction

bone bone tissue to the implant: For example, this is the case 

with orthopedic implants. As far as trauma implants are con-

cerned, they usually must have a very smooth surface to pre-

vent the bone from attaching itself to the implanted material. 

Other trauma implants require a very smooth surface to pre-

vent the bone from attaching itself to the implanted material.

The Role of Trauma Implants
Spinal implants facilitate the fusion of two or more vertebrae, 

improving the overall stability and strength of the spine, as well 

as correcting deformities.

Cranial plates are implanted into the cranium, the part of the 

skull enclosing the brain that may have been damaged due to 

an accident.

Trauma Implants
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Biocompatibility
The implants must prevent inflammation due to bacterial contamination.  This 
includes corrosion resistance to prevent reaction with bodily fluids.

Low or no osseointegration
It must be possible to remove the implant without complications once the bone 
has healed.  Implant removal is especially important with implants for children.

Excellent gliding characteristics Tendons must easily glide over a bone plate without being damaged.

High tensile strength and long fatigue life
Trauma and spinal implants are exposed to considerable tensile and bending 
loads.

Relatively low modulus of elasticity
The implants must have a certain elasticity to reduce the amount of stress shield-
ing. The implant should support the bone, but not absorb the complete load. High 
stress shielding can lead to bone atrophy.

High ductility
Bone plates must be ductile, as their contours may have to be adapted to the 
bone contours before implantation.

Implant material must not be magnetic Implants that are magnetic can pose a risk to patients.

Trauma implants are subject to very strict performance and re-

liability standards, similar to those for endoprosthetic implants 

and medical instruments. Due to their distinct function as bone 

Most trauma implants consist of stainless steel (AISI 316L), 

pure titanium, or titanium alloys such as Ti-6AI-4V or Ti-6AL-

7Nb. All three materials support the performance require-

ments of trauma implants, though there are subtle technical 

differences between them. These include:

 � Ductility: All three are ductile, meaning they are able to 

undergo a certain amount of plastic deformation before 

rupturing.

 � Tensile strength: Stainless steel boasts the highest tensile 

strength, while pure titanium ranks lower. The relatively 

“low” tensile strength of titanium makes this material 

more elastic, which can reduce the negative effects of 

stress shielding.

Trauma Implants: 
Built for Performance

Materials That Make the Difference 
 � Biocompatibility: Stainless steel is somewhat less  

biocompatible than titanium.

 � Corrosion resistance: Titanium offers the highest  

corrosion resistance.

 � Strength-to-weight ratio: Titanium alloys offer the  

highest ratio.

Even though stainless steel and titanium are highly corrosion 

resistant by nature, they may be passivated – either chemically 

or thermally – to create an additional oxide layer on the metal 

surface for additional protection against corrosion.

stabilizers and in healing support, their performance character-

istics may differ somewhat.
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Finishing Requirements – The Key to Smooth Results

Like other trauma implants, bone screws, too, must 

have a very smooth finish. However, the smoothness 

must not be achieved at the expense of the helical 

thread. The edge of the thread must remain sharp, as 

rounded threads will reduce the torque delivered by 

the screw. 

Trauma implants are subject to multiple finishing operations 

throughout the manufacturing process, with the goal of pro-

ducing an extremely smooth surface finish with rounded edges. 

Manufacturing steps commence with forging, blanking, machin-

ing, and thread cutting for screws. Then, the work pieces usu-

ally undergo a surface cleaning (descaling, de-oiling), followed 

by deburring, edge radiusing, or a surface grinding operation, 

before they receive their final finish.

The smooth, polished surface must have extremely low Ra val-

ues, to insure against things like osseointegration (the attach-

ment of bone tissue to the implanted material), should the im-

plant require removal. This is especially critical with titanium, 

which promotes osseointegration by nature.

For bone plates, the smooth surface allows for free movement 

of tendons over the implanted plate.

With some trauma and spine implants - especially spinal rods, 

bone screws, and bone nails – the exposure to substantial ten-

sile and bending loads necessitates the extra step of shot peen-

ing. This helps to ensure that these parts are strong enough to 

withstand heavy loads during their expected service life -- pos-

sibly several decades.

Spotlight: Bone Screws: Maintaining the Sharp Edges
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Mass finishing and shot blasting play an essential role in the surface finishing of trauma implants, covering a wide spectrum of differ-

ent finishing tasks. Some considerations:

The Role of Mass Finishing and Shot Blasting

The pressure and constant “rubbing” of the media 

against the work pieces generates a grinding and  

polishing effect. Surface finishes can be as low as

Ra = 0.8 micro inches (0.02 micron) 

Shot blasting is an impact system in which small met-

al or mineral pellets are thrown onto the surface of a 

work piece at speeds of 200-800 feet per second.

TThe impact on the work piece surface produces the 

desired cleaning, peening or texturing effect. Air blast 

systems typically are used for trauma implants.

Generally, shot blasting makes a surface rougher.

The smoothest finishes achieved with shot blasting 

are about Ra = 32 - 16 micro inches (0.8 - 0.4 micron) 

Mass finishing is a grinding system

Shot blasting is an impact system

 � These processes help to create a homogeneous, all-

around “isotropic” (multi directional) finish as opposed to 

the “anisotropic” (mono directional) surface appearance 

that results from machining, belt and wheel grinding, roll-

ing, drawing, or extrusion.

 � Whatever the task, mass finishing and shot blasting pro-

duce consistent, repeatable finishing results, with easy-to-

control mechanical processes and elimination of the qual-

ity fluctuations that typically result from manual finishing 

operations.

 � Both can handle a multitude of diverse tasks that range 

from general surface cleaning, to high gloss polishing.

 � Users can choose from a wide spectrum of equipment -- 

from simple, low-cost stand-alone machines, to fully auto-

mated finishing systems.

 � Both technologies can handle all materials that are used in 

the production of trauma implants.
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Noted for its versatility, mass finishing may be utilized for a multitude of different surface treatment 

operations during the production of trauma implants, including:

Mass Finishing: Smooth and Shiny Results

 � Deburring, edge radiusing, and surface cleaning (descal-

ing, de-oiling) after forging, blanking, machining, heat treat-

ment, or thread rolling.

 � Surface smoothing in order to create a pre-polish finish.

 � High gloss polishing, down to Ra = 0.8 micro inches (0.02 

µm) as the final step before implantation.

 � For achieving an extremely smooth surface finish, Trauma 

implants may even have to undergo an electro-polishing 

operation.

 � A mass finishing method that combines smoothing 

and polishing into one process

 � Use of grinding/polishing pastes mixed with non-

abrasive, highdensity porcelain media

 � The non-abrasive media serves as a carrier for the 

grinding and polishing paste 

The process begins with an intensive grinding phase, 

transitioning to a fine grinding/smoothing and, finally, a 

polishing phase.

Spotlight: KeramoFinish®

Known as a two-in-one finishing system that produces 

perfectly polished surfaces, KeramoFinish® is:

3D-Surface Profiles
before and

after 
Mass Finishing
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Shot Blasting: Clean Surfaces and Longer Useful Life

Shot blasting is an exceptionally versatile surface treatment 

technology that is used for deburring, de-flashing, surface 

cleaning, surface preparation for coating or painting, decora-

tive finishing, and even surface improvement. However, in  

connection with trauma implants, shot blasting is mainly used 

for surface cleaning and shot peening. 

 � The work piece surface is bombarded with a 

stream of special blast media.

 � Each pellet forms a small “dimple” in the surface, 

creating a compressive stress.

The result: Extension of the fatigue life of a component 

along with increased

load bearing capabilities and higher wear resistance.

Typical work pieces that are shot peened include: 

Bone plates, all kinds of

surgical screws, spinal rods, and bone nails.

Inside Look: Fatigue life improvement achieved 

through shot peening
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Spotlight: Combined Shot Blasting and Mass Finishing 
Processes

Bone plates

Frequently, trauma implants require a combined shot blasting 

and mass finishing treatment. Shot blasting may be used as a 

preparatory cleaning or peening step that is followed by a mass 

finishing process for surface smoothing and polishing.

FORGING

DESCALING BY BLASTING

MACHINING

DEBURRING / SMOOTHING & 
POLISHING BY MASS FINISHING

«
«

«

Bone screws

HEAD FORMING/THREAD CUTTING

SHOT PEENING

DEBURRING, SMOOTHING &
BRIGHTENING BY MASS FINISHING

«
«
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Both mass finishing and shot blasting technologies are highly 

adaptive to customer needs and offer flexible, modular solu-

tions. The equipment spectrum ranges from small manual or 

semi-automatic machines that are best suited for low produc-

tion volumes; to fully automatic systems that support high-vol-

ume production.

For relatively simple processes, the costs per piece can be as 

low as a few cents. Even with more complex, multi-step finish-

Polishing of titanium 3D printed cranial plates

The finishing task
Surface smoothing & polishing after support removal and manual surface grinding with a 

carbide burr bit and flap wheel

The mass finishing solution

3-step process in a high energy centrifugal disk finishing machine: Cut down with highly 

abrasive ceramic media, surface smoothing with a pre-polish plastic media, polishing with 

porcelain media.

The finishing equipment
Semi-automatic centrifugal disk finishing machine with work pieces firmly  

fixtured in the work bowl

Capacity 2 - 4 work pieces every 2 hours

Typical Finishing Applications for Trauma Implants

Flexible, Cost Effective Finishing Solutions

ing operations for high-value components – such as orthopedic 

implants - the costs for cut-down after casting/forging, followed 

by surface smoothing and polishing, may amount to just a few 

dollars — a small fraction of the total component costs.

The most significant cost reduction is achieved through the 

stability of the finishing process. This ensures repeatable, high-

quality finishing results with zero scrap rates.
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Shot peening of titanium bone screws

The finishing task
Shot peening of different types of bone screws to an Almen value  

of 0.10 – 0.12 (N)

The shot blasting solution Shot peening in an air blast cabinet with ceramic media

The finishing equipment Pressure air blast cabinet with a rotary basket and 2 blast nozzles

Capacity 1,200 work pieces/hour

Surface smoothing and polishing of titanium bone screws

The finishing task Slight deburring, surface smoothing and polishing

The mass finishing solution (1) Smoothing with porcelain media (2) Mirror polishing with dry polishing media

The finishing equipment
Special 0.25 cuft centrifugal disk finishing machine allowing both, wet and dry processing in 

one machine

Capacity 200 work pieces/hour
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Pre-polish finishing of large titanium bone plates

The finishing task
Edge radiusing & surface grinding to Rz = 32 micro inches (0.8 micron) after descaling with 

shot blasting and machining

The mass finishing solution Treatment in a rotary vibrator with fast cutting ceramic media for 6 hours

The finishing equipment High performance rotary vibrator with 10 cuft working volume

Capacity 50 work pieces/hour

Descaling of large titanium bone plates

The finishing task Descaling after forging prior to machining and mass finishing

The shot blasting solution Blast cleaning in an air blast cabinet

The finishing equipment Suction air blast cabinet with a rotary basket and 2 blast nozzles

Capacity 350 work pieces/hour
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Surface smoothing, polishing of 16” titanium bone nails

The finishing task Cut down (removal of milling lines), surface smoothing & high gloss polishing

The mass finishing solution

3-step process in a compact tub vibrator: (1) Cut down with highly abrasive ceramic media, (2) 

Surface smoothing with a pre-polish plastic media,  

(3) KeramoFinish polishing process

The finishing equipment Compact tub vibrator with external screening unit and complete enclosure.

Capacity 15 work pieces/hour. Capacity can be increased by utilizing multiple machines!
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When it comes to trauma implant materials, stainless steel, 

pure titanium, and titanium alloys with aluminum, niobium, and 

vanadium are still the most common materials.

In recent years, however, good results have been achieved with 

bone plates made from carbon fiber composites. Such parts 

have excellent biocompatibility, are less stiff than steel plates, 

and offer excellent fatigue life. The lower stiffness, or modu-

lus of elasticity is an advantage, as it prevents unwanted stress 

shielding of the bone.

Though it appears that carbon fiber bone plates are not yet 

very common, they no doubt pose a special finishing challenge, 

as their initial surface roughness readings can be as high as  

Ra = 120 micro in. (3.0µm) and Rz = 400 micro in. (10µm).

Since 3D printing allows for the individualization of the manu-

facturing process, we also expect an increased use of 3D print-

ed personalized bone plates. The speed of production of 3D 

printed individualized bone plates cannot be overstated! For 

example,  3D models of a patient's bone structure can be creat-

ed from CT and MRI scans. Such models are then loaded into a 

CNC 3D printing machine which produces a personalized bone 

plate totally matching this patient’s bone configuration.

Some hurdles do remain before widespread adoption of 3D 

Trauma Implants: A Look Ahead

For more information on medical instrument finishing, mass finishing, or shot blasting, visit us at www.rosler.us.

If you would like to send in your parts for FREE process development, please contact us 

at 269-441-3000 or rosler-us@rosler.com.     

printed bone plates. These include the requirement to re-

move printing supports, as well as parts that have an ex-

ceptionally rough initial surface, with Rz values as high as  

1,500 micro in. (10μm). Support removal and bringing these 

roughness values down to the required smoothness levels in 

a cost-efficient manner can be a daunting task. That said, com-

bining shot blasting and mass finishing methods into a multi-

stage process has already proven to be reasonably successful 

in meeting these finishing challenges.
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Rosler Metal Finishing USA, LLC
1551 Denso Road

Battle Creek, MI 49037

Tel: 269-441-3000 
Fax: 269-441-3001

rosler-us@rosler.com
www.rosler.us
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