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1) Why use a biodegradable implant?
There are occasions when metal implants have to

be removed, e.g. due to palpability, patient sensi-

tivity, imaging interference or infection etc. In ad-

dition metal can be too stiff for optimal healing in

some surgical applications. Stress shielding may

result in bone  atrophy and osteoporosis but a

slowing degrading polymer implant slowly loads

the bone assisting in the healing process.

Patients, when given a choice, usually voice a

preference for a biodegradable implant rather than

for one that remains permanently in their body or

enduring a second removal procedure.

2) What are the plates and screws made of?
Optima is the name of Inion’s family of materials.

The Optima materials are blends of polymers to

give different combinations of strenght, toughness

(malleability) and degradation profils to meet par-

The polymers used in the Inion Optima™ materials

D, L-Lactide
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L-LactideTrimethylene Carbonate
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ticular clinical requirements.

By tailoring the polymer selections, fabrication

processes and product designs each implant has

optimal strength, malleability and absorption pro-

files to meet their specific clinical requirements.

3) What is a polymer?
A polymer consists of many small repeating units

called monomers.

Polymers consisting of only one kind of re-

peating units are called homopolymers. Copoly-

mers are formed from two or more different repea-

ting units.

4) What is Trimethylenecarbonate
(TMC) made of?
TMC is another monomer and is in our implants

to give ductility.

5) Patients have adverse tissue reactions from
resorbable implants don’t they?
Most problems that have been reported in printed

publications were thought to be due to the fast de-

gradation of polymers. Inion Optima Materials us-
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ed in all of the implants have been tailored to de-

grade gradually in each application. In addition

Inion materials are completely or substantially

amorphous, even after processing, and therefore

are not crystalline or semi crystalline.

6) What are the resorption
times of the Inion systems?
The implants initially lose molecular weight, then

strength and finally mass.

The implant mass usually starts to reduce at

35 weeks.  As a guide the resorption times of the

implants are 2 to 4 years.

Other than composi-

tion, structure & pro-

cessing of the polymer,

degradation times de-

pend on a number of 

factors including:

• implant mass

• implantation area,

  e.g. vascularity
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7) What happens to the implant?
What does it turn into?
The implants degrade by hydrolysis and over a

period of time are metabolized into carbon dioxide

and water which is then exhaled and excreted.

8) What happens to the crystals?
Crystalline polymers have a regular internal struc-

ture and because of the orderly arrangement are

slow to degrade. Amorphous polymers have a ran-

dom structure and are completely & more easily

degraded. Semi-crystalline polymers have crystal-

line and amorphous (random structure) regions.

Hydrolysis begins from the amorphous area lea-

ving the more slowly degrading crystalline debris.

These crystalline regions (crystals) are extremely

small. Inion Optima materials are completely or

substantially amorphous – the ideal for biodegra-

dable implants.

The two-phase process:
Degradation of Biodegradable polymers
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9) Can you re-sterilize the implants  if they
have been opened but not used?
No. All Inion implants are packaged as single use

only. This prevents the potential cross infection

risk and alleviates problems of decontamination

which are of increasing concern due to HIV and

vCJD.

10) Are the implants Radio opaque?
No. The screw holes can be seen in post operative

X-rays.

11) What is Inion Optima?
Optima is the name of Inion’s family of materials.

The Optima materials are blends of polymers to

give different combinations of strenght, toughness

(malleability) and degradation profils to meet par-

ticular clinical requirements.

12) Can you use Inion implants in patients
who are lactose intolerant?
Lactose is a natural sugar found in most mamma-

lian milk. The chemical structure of lactose is very

  different from that of lactic acid which is a natural
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metabolite of carbohydrate metabolism. One

would not expect any interaction from lactic acid

on lactose intolerant people.

13) What does OTPS mean?
OTPS stands for Orthopaedic Trauma Plating

System. All trauma products belong to the OTPS

product group.

14) What is the strength of the Inion OTPS
system compared to metal?
Clinicians have had considerable input into the design

of the OTPS systems and the aim has been to produce

implants that are sufficiently strong for a the period

of time to required to fulfill their function.

The OTPS system loses most of its strength

between 18  and 36 weeks. At 36 weeks  they will

have lost 90% or their strength and at that time

resorption increases.

As with metal fixation methods of fractured

ankles patients need to have some form of external

fixator (e.g. plaster) and be non weight bearing in

the beginning. Post operative rehabilitation should

be the same as with other fixation methods.
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15) Are the plates cold bendable?
Yes but they need to be “activated”` first by hea-

ting in the water bath. "Activating" the plate by

heat changes it from being brittle to malleable.

After heating in the bath the plates are very mal-

leable but as they cool they begin to feel stiffer

and can be adapted using plate benders if requi-

red. They can be put back in the water bath at any

time during the procedure to heat again (reactiva-

te). If dipped in for a few seconds the plates will

just soften. If left in the bath for 5 seconds they

will return to their original shape.

16) What temperature is needed
to activate the Inion plates?
The Inion Thermo + 70 degree water bath is used

to activate the ankle and mesh plates while the

Thermo water bath for the mini plating system is

set at 55 degrees.

17) Do you need to warm the plate
if you are not going to bend it?
Yes. Plates are more brittle before heating. To

  maintain the desired position of the bone frag-
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ments it is essential that the plate is precisely

adapted. It is therefore recommended that surge-

ons do activate the plate.

18) Can an additional hole be drilled into the
plates if needed?
Yes.

19) Can the plates, screws and pins
be cut if they are too big?
Yes. They can be cut to the required length with

heavy surgical scissors or wire cutters. However

the plates should be activated prior to cutting as

beforehand they are quite brittle.

20) Are the screws self tapping?
Do you have to tap?
It is necessary to tap when using resorbable imp-

lants.

21) What happens if a screw head breaks?
A new screw of the same size can be inserted

following re-drilling and tapping directly into the

original screw position if needed.
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22) Why do we need to flush the screw holes
before placing the screw?
This makes screw insertion easier and smoother

by flushing away debris caused by the drilling and

tapping.

23) What if I want to (re)move a plate?
Can I unscrew the screws?
Providing the screws heads have not been missha-

pened the screws can be unscrewed and removed.

 If it is not possible to remove them, the heads can

be taken off and the plate removed for repositio-

ning.

24) Why does the screw turn loose in the hole?
The drilling and tapping technique is critical for

good screw engagement.  Drilling must be mono-

axial (one direction) with a single, smooth, in &

out movement. If the drill is left running in the

bone the hole will be made too large. The tapping,

which is done to cut threads in the bone for the

engagement of the screw, must be done gently and

slowly & without undue movement or force.
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After tapping to the required depth, the tap must

be gently unscrewed and not pulled out.

Other reasons for the non-engagement of screws

are:

• bone is too soft (can be found close to fracture

sites)

• 'whipping' of the drill which make an eccentric

hole (check drill handpiece before the start of

the procedure)

It is important that the screws are NOT over-

tightened as this can cause the fine pitch to pulp the

bone between the threads so the screws can't grip.

Surgeons are used to the feel of metal which

requires less delicate handling and where the sc-

rews are self-tapping. They soon learn to get the

feel of OTPS screws and to recognize when the

screw is "binding" in the bone and the amount of

pressure they can apply.

25) Should the screws or pins be placed in the
water bath?
No.
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26) Will dipping the screws in water help
prevent screw head breakage?
No. Gentle & precise technique is the only answer.

27) On which patients should we not use the
OTPS ankle system?
As stated in the IFU, Inion OTPS implants are not

intended for use in patients who have active or

potential infection. Just as when using metal imp-

lants, these conditions increase the risk of post

operative wound infection. Inion OTPS implants

are also contraindicated in patients who have con-

ditions which include a limited blood supply, in-

sufficient quantity or quality of bone; and where

patient cooperation cannot be guaranteed (e.g.,

alcoholism, drug abuse).

28) When does the syndesmosis screw break?
The syndesmosis screw breaks between 6 and 10

weeks after insertion, depending on patient’s

weight bearing.
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29) A syndesmosis screw
broke during insertion. Why?
Please follow carefully the guidlines at IFU. It is

very important not to rotate the fibular when in-

serting the syndesmosis screw as this results in

the screw insertion being forced. The screw is

then under pressure and can break. If this does

happen a new screw of the same size can be in-

serted following re-drilling and tapping directly

into the original screw position. It is important for

surgeons to practice inserting a biodegradable

syndesmosis screw into a Sawbone ankle before

using on a patient as they do handle differently

from metal.

30) Is it possible to use a resorbable
syndesmosis screw with metal plates?
Inion OTPS screws must not be used to secure

plates and meshes other than Inion's (e.g. metal

plates). However while a Syndesmosis screw can

be placed through a plate it’s function is not to

secure the plate but rather to fix the ligament.

Therefore in this application it is possible to use a
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resorbable syndesmosis screw at the same time

as a metal plate is used to fix a fibular fracture.

31) The malleolar screw heads are quite large.
Will they be too prominent?
Consider using a countersink in this area. Also

when using fully threaded screws the heads can

be cut off once insertion is complete.

32) Before inserting a pin you have to drill a
hole for it. Won’t this mean that the pins
will be less tight/snug in the hole than a
traditional K wire?
This has not been a problem for surgeons using our

pins. However it is important to use Inion drills as

other makes may not be precisely the correct size.

33) Isn’t it difficult to hold the alignment of
the bone fragments between taking out the
K wire/drill and inserting the pin?
It is recommended that 2 pins are used to fix

unstable factures. Place 2 K-wires at the start to

stabilize the fracture and then replace each with

a pin in turn. Alternately it may be possible to use
14
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a bone clamp.

34) During insertion is the fact that the imp-
lants are not radio-opaque a problem?
The surgeons who are using our products do not

find this a problem as the use of guide wires enab-

les them to use imaging during surgery. They can

also use imaging as they tap and drill to judge how

deep the implants will be placed.

37) What material is used to make the pins
green and is it dangerous ?
Drug and cosmetic (D&C) Green No. 6 is cleared

by US FDA as a color additive in certain medical

devices. D&C green No. 6 can be safely used in

amounts up to 0.1% weight of PGA suture or 0.21%

of Glycolide and TMC copolymer sutures. Inion

uses less than these amounts in its implants.

38) Why are the Pins colored
and not the screws ?
The pins can be used in arthroscopic operations

where color is good for visualization
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