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The syringe and accessories are packed 
in double sterile packaging to facilitate 

use within a sterile operative field.
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1. 1x syringe prefilled with DAC®

      powder in a double
     sterile envelope (CodeDAC3000).

2. 1x accessories set in a double
     sterile envelope (Code CDM3000).

3. 1x 5ml syringe in a sterile blister 
     pack.

5ml sterile syringe with luer-lock connector containing 
300mg DAC® hydrogel as a sterile powder for reconstitu-
tion. Contains hyaluronic acid and polylactic acid.

Sterile accessories set comprising 1x connector, 
1x backstop, 1x spreader.
 
Graduated 5ml syringe with luer-lock connector. 

COMPONENT DESCRIPTION

Kit DAC® 
(Codice DAC003000)

is composed of:

DAC® hydrogel can be combined with an antimicrobial agent which 
may further enhance prevention of bacterial colonisation and inhi-
bition of biofilm formation. 
DAC® is supplied as a powder requiring reconstitution prior to use. In addition to the barrier effect descri-
bed above, combination with an antibiotic such as 2% vancomycin introduces a complementary antimi-
crobial activity. The hydrogel disaggregates within approximately 72 hours releasing the antibiotic. Early 
disaggregation of the hydrogel avoids inhibition of implant osseointegration (17; 18).

DAC® is a hydrogel barrier to infection 
containing hyaluronic and polylactic acid. 
DAC® confers protection against bacterial 
colonisation and biofilm formation. 
DAC® has applications in:

Prevention of prosthetic implant infection 
Prevention of osteo-syntetic devices infection

an anti-bacterial 
            bio-absorbible hydrogel

DAC® 

The protection achieved with DAC® hydrogel may be described in three stages:

1- Immediately before implantation. The implant surface is spread with DAC® hydrogel combined with an antibiotic.

2- Immediately after implantation. Bacteria attempt to colonise the surface of the implant but adherence is inhibited by the pre-
sence of the DAC® hydrogel.

3- Minutes after implantation. DAC® hydrogel begins to disaggregate releasing the antibiotic at the target site.

DAC® effect
The combination of DAC® hydrogel with an antibiotic agent alters the dynamics of the ‘race to the surface’. 
The hydrogel barrier acts as a physical deterrent to bacterial adherence. The hydrogel then disaggregates 
releasing the antibiotic at the target site of action. These two effects combine to inhibit the early stages of 
implant colonisation by bacteria.

31 2
N.B. In these images the grey area represents the implant surface.
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Infection is the most common cause for failure of primary total knee implants, and the third 
most common cause of failure for primary total hip implants (1;2;3;4). Infection is reported as 
occurring in  0.5% to 4% of such cases (5;6;7).

The mechanism of infection

DAC® 

kit preparation 
Preparation should be carried out 

within a sterile field
BEFORE STARTING ThIS PROCEDURE ThE 
ANTIBIOTIC SOlUTION (NOT INClUDED IN ThE KIT)
ShOUlD BE PREPARED ACCORDING TO 
AN APPROPRIATE PROTOCOl TO A 
TOTAl vOlUmE OF 5 mlS.

Open the syringe containing the DAC® powder. Slightly retract 
the syringe piston (0.5cm) and gently tap the syringe to loosen the 
powder, making reconstitution easier. 
The backstop (extension flange) may be attached to the syringe for 
easier handling if required.

Hold the two syringes vertically with the syringe containing the anti-
biotic positioned above the syringe containing the DAC® (this orienta-
tion enables a more homogeneous hydrogel formation). Slowly transfer the 
antibiotic solution into the syringe containing the DAC® powder, by gently 
pressing on the piston of the syringe containing the antibiotic solution whilst 
withdrawing the piston on the syringe containing the DAC® powder. Once 
the antibiotic solution has been added to the powder the two syringes may 
be held horizontally. Transfer gently from one syringe to the other (around 15 
times) until a clear, homogeneous hydrogel has formed. Leave to rest in the 
syringe for 5-10 minutes before detaching the connector and the empty gra-
duated syringe. The hydrogel is now ready for use.

AttAch the spreAder nozzle to the syringe contAining the  
dAc® hydrogel And Apply evenly to the surfAce of the implAnt.

Remove the cap from the syringe containing the DAC® powder and connect it to the syringe containing the 
antibiotic solution.

Risk factors include (19):
 
Autoimmune disease e.g.
Rheumatoid arthritis (8)

Diabetes (9)

Obesity (10)

Immunosuppression (11)

25%
15%

Infection Other

Total 
knee (4)

Total 
hip (3)

25%
15%

Infection Other

25%
15%

Infection Other

REASONS FOR REVISIONS

The burden of infections

In spite of modern aseptic procedure, the risk of peri-operative 
bacterial contamination cannot be completely eliminated. One study 
showed that 63% of surgical fields show evidence of bacterial con-
tamination. (12)

63%

The sequelae of bacterial contamination following implantation of a surgical implant can be described in three stages:

1- Immediately. Bacteria begin to adhere to the surface of the implant.

2- Within minutes. These bacteria begin to multiply and further attach themselves to the surface of the implant.

3- Within 24 hours. Adherent bacteria begin to interact and cooperate, beginning the processes which lead to biofilm production.

The below described 
procedure must be 
performed within a 

sterile field

1
Open the blister pack containing the empty graduated syringe and 
draw up the 5ml of prepared antibiotic solution. Remove the needle 
and replace it with the luer-lock connector.

2

3

4

DAC hyDROgEl ApplICATION

Intraoperative bacterial contamination

Percentage of surgical fields showing 
evidence of bacterial contamination.

31 2
N.B. In the above images the grey area represents the surface of the implant

DAC® animal validation studies
The race to the surface. Contamination at the time of surgery can lead to colonisation of the implant surface with bacteria. If unchecked, 
these bacteria will begin to cooperate and form biofilm. This may lead to the formation of a bacterial colony which is resistant to attack by 
antimicrobial agents and to the patient’s immune system. (13;14;15;16)
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A study performed by the Department of Experimental Surgery of the Rizzoli Orthopaedic Institute, Bologna validated the efficacy 
of the DAC® hydrogel using an animal model. 

A group of adult rabbits received a femoral intra-medullary (IM) nail covered with DAC® reconstructed with a 2% solution of 
Vancomycin. That group, together with a control group, also operated with an IM nail, received an IM injection of 0,2 x 106 CFU 
(colony forming units) of methicillin resistant  staphylococcus aureus (MRSA). 

Both groups received a pre and post-operative systemic antibiotic therapy with 2% Vancomycin.

7 days post-surgery , bone, medullary canal (Tampon) and nail  
bacterial load was measured, and a blood culture  was  made 
for both groups.

The efficacy of the DAC® has been validated through a series of in vitro and in vivo anumal studies (20; 21; 22) (*).

Bacterial load percentage reduction vs. controls obtained with 
DAC® reconstructed with 2% Vancomycin solution. 

Systemic bacterial load 7 days post-op.
emo+: Blood culture under aerobic conditions
emo-: Blood culture under anaerobic conditions 

Results
The use of DAC® reconstructed with a 2% solution of Van-
comycin led to a decrease in bacterial load of 99.95% in 
the bone, nail and medullary canal treated animals vs. the 
controls. (Tab.1)

None of the animals treated with hydrogen DAC® with 2% 
Vancomycin developed any systemic infection, while all the 
controls showed signs of it in spite of the systemic antibiotic 
coverage. (Tab. 2)    

Conclusions
The use of the hydrogel DAC® reconstructed with a solu-
tion of 2% Vancomycin showed to be effective reducing 
the bacterial load of 99.95% and preventing the deve-
lopment of a systemic infection even in presence of high 
bacterial contaminations.

Tab.1

Tab.2

(*) data available on file at novagenit srl




