
Optivac®  
Technology since 1993



2 | Optivac Technology

Modern Cementing Technique is a documented 
and clinically proven procedure.1-3  The objective 
is to improve mechanical interlock between bone  
and cement in order to establish a durable interface.   
Modern Cementing Technique, compared to earlier 
techniques, has been linked to a 20% reduction for 
the risk of revision.4

Zimmer Biomet offers a comprehensive portfolio  
of products and educational courses to support  
the use of Modern Cementing Technique.

The four key pillars of Modern Cementing Technique 
play a critical part to improve the interfaces between 
bone-cement and cement-implant.

Bone Bed Preparation
Preparation of the bone bed with a high pressure 
pulse lavage system helps to ensure solid cement 
fixation and reduces the risk of embolism.5-7

Bone Cement

Polymethyl methacrylate (PMMA) bone cements 
fill the space between prostheses and bone. The 
transfer of the forces bone-to-implant and implant-
to-bone is the primary task of the bone cement.8

Mixing and Delivery
Mixing and collecting the cement under vacuum 
reduces both micro and macro pores to a minimum, 
thereby increasing fatigue life.9-14

Pressurization
Pressurization increases penetration into cancellous 
bone and reduces cement porosity.15

Solutions for Modern Cementing Technique1,2

Implant-Cement Interface

Bone Cement

Cement-Bone Interface
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Optivac Technology Since 1993 
Aseptic loosening due to porosity in bone cement has been  
a major problem since the start of cemented hip arthroplasty.  
The first experiments to reduce porosity in bone cement took  
place in the 1980s. This later led to the invention of bone cement 
collection under vacuum which has been proven to reduce 
macropores. In 1993, the Optivac system was introduced on the 
market. With mixing and collection under vacuum, the Optivac 
system reduces both microporosity and macroporosity, thereby 
improving cement strength and fatigue life. The Optivac system  
is highly documented and has been the standard against which  
all other systems have been measured for the last 25 years.2,10-13

Optipac®, which is a closed vacuum mixing system pre-packed with 
bone cement, is built on the same proven* technology - the Optivac 
Technology.16,17

Mixing and Collection Under Vacuum 
Mixing and collection of the cement under vaccum reduces both  
micro and macro pores to a minimum.9-14 Deliver the cement  
with a cement gun and nozzle suitable for the application.

• Improved cement strength and fatigue life9

• Lower risk of aseptic loosening caused by cracks in the cement9-12

• Standardized procedure resulting in reproducible results

• Secure working environment18-19

* Technology tried in practice of mixing and collecting bone cement in a system under vacuum
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Cycles to Failure

105

104

Hand 
Mixing

Vacuum 
Mixing

The fatigue life improves 10 times with vacuum 
mixing compared to hand mixing 22

Mixing and Collection  
Under Vacuum 

Minimized Porosity and Improved 
Mechanical Strength

Cement porosity directly affects the fatigue behaviour  
of the bone cement. Reducing the number of pores  
can lead to substantial improvements in cement 
strength and fatigue life. Several methods have been 
introduced to reduce cement porosity, with applying 
vacuum throughout the process of mixing and collection  
of the cement being efficient.20

The Optivac vacuum mixing system utilizes this feature, 
the effect of which has been validated by Mau et al.21   
The laboratory study concluded that if cement is not 
collected under vacuum, porosity is increased. 

Improving cement quality by using a vacuum mixing 
system is one of the key pillars of Modern Cementing 
Technique.
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Bone cement mixed with a vacuum mixing 
system without collection under vacuum.  

High occurrence of macropores.20

Bone cement mixed with 
a vacuum mixing system  

with collection under vacuum.20

Mixing and Collection Under  
Vacuum Reduces Both Macropores  
and Micropores10,14

Two types of pores are classified in fully polymerized  
bone cement: 

1. Macropores, with a pore diameter of more than 1.0 mm.14

2. Micropores, with a pore diameter of 0.1–1 mm.14

Mixing under vacuum reduces the cement’s microporosity, 
but has less effect on macroporosity. Continuous vacuum 
– from mixing to collection – helps to prevent macropore 
entrapment in high viscosity cement. With its design  
for collection under vacuum, the Optivac system  
reduces both microporosity and macroporosity.9-13 
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Optivac Mixing  
and Delivery
The Optivac standardized mixing procedure produces 
homogeneous cement with low porosity.

All types of bone cements can be mixed with the 
Optivac system. Optivac is adaptable to various  
application areas, such as hip, knee and shoulder  
arthroplasty. Zimmer Biomet has suitable nozzles in the  
assortment to be used for different types of application 
areas. 

Depending on the amount of bone cement required, 
choose the applicable Optivac cartridge. There are three 
sizes of Optivac cartridges available, small, medium  
and large.

Mixing is easy, requiring only a few simple steps. 
Illustrated step-by-step instructions are included 
in every product package.

23-Degree  
Pressurizing Nozzle Breakable cement nozzle

(1 included in all sizes, 
excluding S)

A C C E S S O R I E S

Revision 
Nozzle

O P T I V A C  I S  A V A I L A B L E  I N  D I F F E R E N T  P A C K  S I Z E S

Knee Nozzle, breakable
(1 included in Optivac S and 

Optivac M)

Optivac S



7 | Optivac Technology

A C C E S S O R I E S

Slim  
NozzleRevision 

Nozzle
Femoral Pressurizer II

( 1 included in the Optivac M 
 and Optivac Hip Set)

Acetabular  Pressurizer

Knee Cementation Nozzle

Support Plate for  
Femoral Pressurizer II

O P T I V A C  I S  A V A I L A B L E  I N  D I F F E R E N T  P A C K  S I Z E S

Optivac Hip SetOptivac M Optivac L
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Hip Replacements

Knee Replacements

Acetabulum
Deliver the doughy cement using the cement 

gun with a short nozzle, following the pulsative 
lavage. Pressure is applied immediately  

by using the acetabular pressurizer.

Femur
Deliver the doughy bone cement in a 

retrograde fashion. Apply the proximal 
seal and pressurize the bone cement.

Delivery of Bone Cement
Avoid implant-cement interface contamination by implementing a ”no-touch” policy.  
Clean the bone bed with high pressure pulsative lavage until clear fluid is recieved.5-7
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Hip Replacements

Knee Replacements

Cement-Bone Interface
Deliver the doughy bone cement with a cement  

gun and appropriate delivery devices, such  
as knee nozzles and pressurizers.

Implant-Cement Interface
Apply the sticky bone cement on the implant as early  

as possible. Use a cement gun and appropriate  
delivery devices, such as knee nozzles.
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The Optivac system meets modern safety 
standards and the high demands of mixing  
bone cement. Bone cement in the Optivac  
system is mixed and delivered in the same 
cartridge, avoiding direct contact of the  
user with the bone cement. Optipac, a pre- 
packed system, is built on the same technology.

By drawing monomer fumes through special filters, 
the Optivac system minimizes methylmethacrylate 
(MMA) exposure in the OR to barely detectable 
levels.18, 19 The packaging is PVC free and together 
with the blister pack, which also serves as a working 
tray, it reduces waste. 

• Designed to reduce skin contact and  
 sensitizing risk

• Reduced air exposure to methylmethacrylate18, 19

Secure Working Environment

Monomer (MMA) exposure when using 
the Optivac system has been measured 
at barely detectable levels far below the 

safety limits established by law.23
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Ordering Information

Optivac sets

Product Description Part Number

Optivac Hip Set 4150

Optivac S 4161

Optivac M 4160

Optivac L 4152

Accessories

Product Description Part Number Units/Box

Slim Nozzle 4154 5

Revision Nozzle 4155 5

23-Degree Pressurizing Nozzle 4148 5

Knee Nozzle 4146 5

Knee Cementation Nozzle 4312 10

Femoral Pressurizer II 430900 5

Support Plate for Femoral Pressurizer II 4197 1



* Laboratory testing is not necessarily indicative of clinical performance.
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