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Today's Topics 

 Sterilization 
 Body Art Code Requirement 
 Testing 
 Storage 
 



Sterilization - definition 

LMC 8.08  
   Sterile shall mean free of live bacteria or 

other microorganisms including highly 
resistant bacterial endospores. 

Presenter
Presentation Notes
In Biblical times. the clothes and belongings of lepers were burned. in the belief that purification by fire was the only way to prevent contamination. The use of heat to sterilize and disinfect is still used today.
 
Even with all the sterilization procedures available today, there are key points often overlooked in the tattoo studio. It is absolutely essential that all instruments to be sterilized are scrupulously clean. 

This means complete removal of all debris, blood, blood products, skin, tissue, pigments, etc. from tubes, needles and bars. Reducing the bacterial population by wiping or scrubbing surfaces, aided by the bactericidal effect of a good detergent enhances the effect of sterilization. Waterproof instruments and other equipment should be placed in hot sodium triphosphate to remove debris left from tattooing. Using an ultrasonic tank filled with Alconox to soak your equipment helps start the process by removing particles adhering from that last tattoo. 



Jewelry Used In: 

 New body piercing must be sterilized 
with an approved liquid chemical 
sterilant.  

 Healed body piercing does not have to 
be sterilized, but must be used 
according to the product label. 

Presenter
Presentation Notes
Before we get into autoclaves let me remind you that…



Sterilization Basics - Heat 

 Kills by denaturing microbial proteins and 
nucleic acids 

 Damaged the outer membrane of cells 

Presenter
Presentation Notes
HEAT KILLING OF MICROORGANISMS 
Heat is the most reliable and generally preferred sterilizing agent because it can reach organisms that may be protected from the action of chemical sterilizing agents. 
The lethal action of heat is due largely to the denaturation of microbial proteins and nucleic acids. This means the heat changes the configuration of protein inside the cell, making it unable to continue biological activity. It also damaged the outer membrane of cells. 



Killer Terms 

 Thermal death point is the lowest 
temperature at which a single species of 
microorganism can be heat killed in ten 
minutes. 

 Thermal death time is the time required. at 
a given temperature, for the heat killing of a 
single species of microorganism in 
suspension. 
 

Presenter
Presentation Notes
Heat sterilization has two forms: dry heat and moist heat. When scientists study thermal sterilization methods they refer to four important factors in determining effectiveness (thermal kill): thermal death point, thermal death time, "D" value and "Z" value. 
1. Thermal death point is the lowest temperature at which a single species of microorganism can be heat killed in ten minutes. 
2. Thermal death time is the time required. at a given temperature, for the heat killing of a single species of microorganism in suspension. 
3. "D" value is the time required to kill 90% of the viable cells or spores of a given microorganism at a given temperature, usually quoted in minutes. . "Z" value is the number of degrees of temperature needed to reduce the 'D" value to one-tenth of its original value. 



More Killer Terms 

 "D" value is the time required to kill 90% of 
the viable cells or spores of a given 
microorganism at a given temperature, 
usually quoted in minutes. 



“Yeah but it’s a dry heat…” 

 Dry heat sterilization takes longer than steam  
 Dry heat allows live organisms time to 

sporulate 
 Spores can survive the dry heat cycle if it is 

too short 
 Currently, City code requires an autoclave 

(pressure/steam) 

Presenter
Presentation Notes
What about dry heat sterilization.

How many times have you heard someone talk about their last trip to the Southwest and then spout these words.  You know what I’m talking about.

Well, the same sort of principle works in the micro world.

Dry heat denatures proteins, dries out the liquid part of cells and causes various 
components of cells and viruses to oxidize. It is used to sterilize items that do not come into 
contact with blood or body fluids such as scissors, bandages, linens, razors, clean glassware and hospital packs. The trouble with dry heat sterilization is that it can provide the organism time to convert into spores. 
Spores are more resistant to adverse environmental conditions than other 
phases of the organism's cycle. These spores can then move into the vegetative or growth phase once conditions become more favorable. 



Steam Sterilization Advantages 

 Moist heat kills faster than dry heat at the 
same temperature because –  
 

 steam transfers heat faster than dry air  
 

Presenter
Presentation Notes
Dry heat is inferior to steam sterilization methods. Moist heat is more rapidly lethal than dry heat at the same temperature. 

The relative ease with which moist heat denatures proteins may be because the hydrogen from water molecules bonds with atoms released by the disrupted proteins. Moist heat also is a more effective way of transferring heat. Steam condenses on cooler objects during the heating process, which then delivers a large amount of latent heat. 

The surest and most effective way to ensure microbial death is autoclaving. Autoclaving uses the three key elements of sterilization: 
heat, steam and pressure. "



3 Key Autoclave Elements 

 Heat 
 Steam (moisture) 
 Pressure 

Presenter
Presentation Notes
The surest and most effective way to ensure microbial death is autoclaving. Autoclaving uses the three key elements of sterilization: 
heat, steam and pressure. "



Autoclaves 

 Autoclave shall mean a sterilization device 
which meets the standards of American 
Society for Mechanical Engineering (ASME). 



Body Art Code Requirement 

 All non-
disposable 
instruments used 
for body art shall 
be cleansed and 
sterilized after 
each use.  

Presenter
Presentation Notes
(a) All non-disposable instruments used for body art shall be cleansed and sterilized after each use. Autoclave sterilization shall be conducted for the cycle of time and corresponding operating pressure recommended by the manufacturer of the autoclave. 



Body Art Code Requirement 

 Autoclaves must 
be operated 
according to 
manufacturer 
recommendations 

Presenter
Presentation Notes
(a) All non-disposable instruments used for body art shall be cleansed and sterilized after each use. Autoclave sterilization shall be conducted for the cycle of time and corresponding operating pressure recommended by the manufacturer of the autoclave. 



Sterilization Principles 

 Decontamination 
 Sterilization 
 Storage & Use 



Decontamination 

 Items to be 
sterilized should be 
thoroughly cleaned 
and dried in 
accordance with 
recommended 
practices. 

 

Presenter
Presentation Notes
Instruments and jewelry used during tattooing and piercing procedures which may contact blood or other bodily fluids, or which come in direct contact with skin which is not intact shall be sterilized after each use or disposed of. These devices include, but are not limited to, needles, bars, tubes, forceps, receiving tubes, and tapers. This does not include ear piercing guns or tattoo machines/devices.

Decontamination is the physical or chemical process that renders an inanimate object that may be contaminated with harmful microbial life safe for further handling. The objective of decontamination is to protect the preparation and package worker who come in contact with body art tools after the decontamination process from contracting diseases caused by microorganisms on those devices. 



Decontamination Process Steps 

 Attire 
 Transport 
 Sorting 
 Soaking 
 Washing 
 Inspection 

Presenter
Presentation Notes
Transport - Used supplies and equipment should be collected and taken to the Decontamination Area in the Sterile Processing Department in a way that avoids contamination of personnel or any area of the studio.
                                         Equipment should be covered and supplies should be moved in covered
                                         carts, closed totes or containers, or closed plastic bags. 

                                      2.Attire - Personnel working in the decontamination area should wear
                                         protective clothing, which includes a scrub uniform covered by a
                                         moisture-resistant barrier, shoe covers, rubber or plastic gloves, and a
                                         hair covering. During manual cleaning processes, when splashing can
                                         occur, safety goggles and a face mask should be worn. 

                                      3.Sorting - sorting begins at the point of use. Handling of contaminated
                                         items should be minimized unless the user of the device is already
                                         wearing full personal protective attire, such as following care in the
                                         operating room. In areas where workers are wearing no or minimal
                                         protective attire, sorting should consist only of removing disposable sharps
                                         and discarding other single-use items. 

                                      4.Soaking - this is necessary only if you have lumens or other complex
                                         designs that are filled with debris or if the devices are very bloody and
                                         cannot be rinsed or wiped at the point of use. 

                                      5.Washing 
                                              detergent - should be compatible with the materials in the device
                                              and suited for the type of soil. Consult the recommendations from
                                              the device manufacturer. 
                                              equipment - many types of cleaning equipment are available, the
                                              most commonly used are: 



Attire 

 Gloves 
 Protective clothing 
 Safety glasses 

Presenter
Presentation Notes
Attire – 
Personnel working in the decontamination area should wear protective clothing, which includes a scrub uniform covered by a moisture-resistant barrier, shoe covers, rubber or plastic gloves, and a hair covering. During manual cleaning processes, when splashing can occur, safety glasses, goggles or a face mask should be worn. 

                                      



Transport 

 Avoid spills 
 Use covered totes 

Presenter
Presentation Notes
Transport – 
Used supplies and equipment should be collected and taken to the Decontamination Area in the Sterile Processing Department in a way that avoids contamination of personnel or any area of the studio. Equipment should be covered and supplies should be moved in covered carts, closed totes or containers, or closed plastic bags. 




Sorting 

 Starts in the procedure area 
 Remove infectious wastes from non-

infectious wastes 
 Separate reusables from disposables   

Presenter
Presentation Notes
Sorting - sorting begins at the point of use. Handling of contaminated items should be minimized such as having the sharps container at the procedure area instead of moving sharps across the building to be disposed. 

In areas where workers are wearing no or minimal protective attire, sorting should consist only of removing disposable sharps and discarding other single-use items. 

                                      



Soaking 

 Necessary with dried or caked blood on 
difficult to clean equipment 

 Ultrasonic cleaning  

Presenter
Presentation Notes
Soaking – 
this is necessary for difficult to clean items or when a large amounts of blood has caked or dried on the equipment.
The use of ultrasonic devices will speed the soaking and cleaning process.
An ultrasonic tank cleaner is used to remove fine soil from body art instruments after manual cleaning and before sterilization. The equipment works by converting high-frequency sound waves into mechanical vibrations that free soil from the surface of instruments. The high-frequency energy causes microscopic bubbles to form on the surface of the instruments and as the bubbles implode, minute vacuum areas are created, drawing out the tiniest particles of debris from the crevices of the instruments. This process is called cavitation. 



Washing 

 Detergents 
 Removal of all visible contaminants 
 Clean rinse 

Presenter
Presentation Notes
Washing 
Detergent - should be compatible with the materials in the device and suited for the type of soil. Consult the recommendations from the device manufacturer.




Inspection 

 Cleanliness 
 Sharp piercing edges 
 Chipping 
 Worn spots 
 Sharp edges in wrong areas 
 Functionality 

Presenter
Presentation Notes
Inspection – 
After cleaning, all instruments should undergo inspection before being packaged for reuse or storage. Grooving and crevices should be critically inspected for cleanliness.
                                                   
Instruments with cutting or piercing edges should be checked for sharpness. There should be no dull spots, chips, or dents.
Hinged instruments such as clamps and forceps should be checked for stiffness and alignment of jaws and teeth. Tips should be properly aligned, jaws should meet perfectly, and joints should move easily. Ratchets should close easily and hold firmly. Any instruments with pins or screws should be inspected to make sure they are intact. 

Plated instruments should be checked to make sure there are no chips, worn spots, or sharp  edges. Worn spots can rust during autoclaving. Chipped plating can harbor soil and damage tissue and rubber gloves. If any problems are noticed during the inspection process, these instruments should be either cleaned again, repaired, or replaced, depending on the problem observed.  



Preparation and Packaging 

 Prepare and package items 
so that sterility can be 
achieved and maintained until 
used. 

 Expiration date not to exceed 
90 days  

Presenter
Presentation Notes
Unless otherwise specified by the autoclave manufacturer, instruments that are to be autoclaved must be packed individually in single use paper peel-packs or other containers designed for sterilizing instruments and marked with the expiration date. The expiration date shall not exceed thirty days from the date autoclaved.



Process Indicators 

 External Indicators: 
Masking tape with 
chemically treated 
strips that turn colors 
after the sterilization 
process is used as the 
external indicator.  

Presenter
Presentation Notes
Because autoclave tape ONLY identifies that the pack has been processed (does not indicate
sterility), it is important to go to a higher level of monitoring (chemical indicators/integrators) and
place a monitor INSIDE each pack to make sure the sterilant has penetrated the pack properly.
Using the 3M™ Comply™ Chemical Integrators in every pack meets and exceeds sterilization
guidelines as recommended by AAHA and is a key component in your sterilization process.




Autoclave Loading 

 Follow manufacturer’s instructions 
 Leave “breathing room” between items 
 Don’t overload 
 

Presenter
Presentation Notes
Loading the autoclave: 
Linen packs should be placed on their sides to leave room between items.
Basins and solid-bottom trays should be placed on edge to permit circulation and allow any moisture accumulation to drain. 
Instrument container systems and perforated or mesh-bottom surgical trays are to be placed flat on the shelf or rack.
Pouches are to be placed on edge in a mesh-bottom basket or rack.
For combination loads of fabrics and metal items, the metal should be placed below the fabrics. 




Autoclave Sterilization 

 250 degrees F 
 15 minutes 
 15 lbs. pressure 

Presenter
Presentation Notes
On most units, time is the only variable you can adjust.  Make sure you do so according to the manufacturers instructions.



Autoclave Unloading 

 Crack, Cool, and Dry 
 Personal Hygiene 
 Hand protection 
 Check external indicators 
 Failures -use new indicators and run again 
 If it fails again do not use until repaired 

Presenter
Presentation Notes
Unloading the autoclave:
Sterility Checks: If any of the following indicators suggest improper sterilization, the entire load is rewrapped and then returned to the sterilizer and rerun.
External Indicator: Upon taking a load of supplies from the sterilizer, it is noted immediately whether or not the external indicator tape has turned.
Internal Indicator: Indicator turns color when properly sterilized. 
If indicators fail to change color, rerun the entire load. It may be necessary to repack items, at the very least new indicators must be applied.
If an indicator fails a second time, do not use the autoclave and contact a repair service.




Chemical Indicators 

 Internal 
chemical 
indicator strips 
placed inside 
packaged item 
or load to be 
sterilized. 
 

Presenter
Presentation Notes
If failures are occurring with some regularity, have the unit repaired and increase monitoring. It is important to go to a higher level of monitoring (chemical indicators/integrators) and place a monitor INSIDE each pack to make sure the sterilant has penetrated the pack properly.



Biological Indicator (BI) Testing 

 
 Biological ampule or filter 

paper strip with 1 million 
bacterial spores of Bacillus 
stearothermophilus or B. 
subtilus 



Autoclave BI Testing 

Biological Indicator:  
 Store in cool dry location 
 Placed in center of load  
 Run during normal load or empty run 



Autoclave BI Testing 

Biological Indicator:  
 When the sterilizer cycle is complete, the sterilizer 

door is opened and the test pack is removed 
returned to lab in mailer.  

 Strips are aseptically transferred to growth medium 
and then incubator at 56°C. 

 Test strips are examined at regular intervals (e.g. 8, 
12, 18, 24 and 48 hours) for any color change.   
 



Autoclave (BI) Testing 

Interpretation of Results  
 Appearance of a yellow color (a positive 

readout) indicates bacterial growth.  
 No color change indicates an adequate 

sterilization cycle. 
 Record results. 



Autoclave Testing 

Spore testing: 
 Act on any positive test as soon as the first 

evidence of growth is noted. 
 A final determination of sterility can be made 

after 48 hours of incubation. 
 When examining the processed (test) 

biological indicator at regular intervals, the 
control biological indicator is also checked. 



Autoclave Records 

 Spore test results should be kept in a clinic 
notebook or autoclave log. 

 Time and date procedure was performed 
with the signature of person performing the 
test and reading the test are to be entered 
into the autoclave log.  



Autoclave Use 

 Use of Controls: 
  As a positive growth control, a non-sterilized 

biological indicator is incubated each time a 
biological test is performed.  

 The control must be of the same lot and 
manufacturing date as the test biological 
indicators used that day.  



Autoclave Records 

Frequency of Testing:  
 Biological testing 

must be done on 
each autoclave at 
least once every 30 
days. 



Autoclave Records 

Incubating your own BI’s 
 Spore Ampules 

 

Presenter
Presentation Notes
It is likely that during future inspections of your facility, an inspector will run a biological indicator similar to the one shown here in your autoclave. 

This kit works in the following manner …

It is possible that you could also use this type of product if you file for a variance on the independent laboratory requirements.  This system would be cheaper to use if you have many autolclaves in service.
 



Autoclave Records 

Biological Indicators  
 Lab mailers 
 Independent 

laboratory 
requirement 
 

Presenter
Presentation Notes
LMC requires independent laboratory validation of autoclaves.

Several spore test manufactures provide independent laboratory culturing for autoclave spore testing.
Kits are available which include self-addressed mailers.  After running the test strip through your autoclave the glassine envelope is placed inside the mailing envelope and sent to the lab.  The lab then aseptically transfers the strip to a growth medium and incubates it at a prescribed temperature.

You want to make sure that the lab will notify you immediately if there is a positive result. Most labs will notify you via mail in 7 days that the test was negative.

Many, but not all kits contain CONTROL strips. These strips are identical in lot number to those you autoclave. They do not get autoclaved but rather provide assurance that the spores strips are still viable. It is possible that strips could have been inadvertently been sterilized by exposure to direct heat or chemical vapors during transport or storage. Strips could have also been manufactured improperly. The CONTROL strip is incubated under the same conditions as the exposed strip and growth is noted in as little as 12 hours.
 



Autoclave Failures 

 Chemical indicators don’t change 
 Positive BI tests results 
 Rerun previous load with new indicators 
 Remove from service until repaired and two 

consecutive negative BI tests are achieved  

Presenter
Presentation Notes
Sterilization failure rates 
What happens when a spore test indicates a sterilization failure? 

Studies have found overall failure rates for dental office sterilizers range from less than 1.0% to more than 50%.11-16 Overall, autoclaves have proven the most reliable method of sterilization (1.8% to 7.7% of failures reported).8,12,13,15,16 Failure rates for chemical vapor sterilizers have been reported at 3.4% to 4.9%.13,16 For dry-heat sterilization, rates of failure range from 7.9% to 12.8%.12,13,16 Researchers report the most common causes of such failures are related to human error, not to equipment malfunction. 

Handling a failure 

To correct problems with procedures and equipment as soon and as safely as possible, remove the sterilizer from service immediately after failure is discovered. Review sterilization procedures with staff members, then spore-test the sterilizer again, observing the cycle and correcting any problems that have been identified. If the repeat spore test is negative and the chemical indicator has changed to the appropriate color, the sterilizer can be returned to service. If the spore test is positive even after confirming proper packaging, loading, and operating procedures, the unit should be repaired or replaced.5,7 (For guidelines on what to do following a sterilization failure, see "If a failure occurs...", below.) 

Common mistakes 

Operator errors that can adversely affect the sterilization process include improper instrument cleaning and packaging, improper loading of the sterilizer, inadequate timing of the cycle, using the wrong temperature, or using a method of sterilization inappropriate for the chamber contents. These and other operator errors are outlined on page 92, in the "Causes and effects" chart, which offers a list of common problems and their effects on different aspects of sterilization. Questions to ask when spore test results are positive appear in the "Troubleshooting sterilization failures" sidebar, page 95. 

Type determines trouble 

Certain types of sterilizers are prone to specific operator errors.16 For example, autoclave failures often are attributed to such factors as using packaging material that the sterilizing agent (which is steam under pressure) cannot penetrate; the overloading of instrument packs; and the insufficient spacing of instrument packs in the chamber. From an equipment perspective, faulty seals, heating coils, traps, and exhaust lines all could compromise the sterilization process. Air in the chamber and "wet steam" (steam at a level higher than the optimal saturation point) as well as inadequate drying also can adversely affect sterilization.16 

With chemical vapor sterilizers, errors typically can be attributed to improper operation of the unit, or to using wraps and packaging that either absorb or do not allow penetration of the sterilizing agent. Loading errors such as the inadequate spacing of instrument packs also hinder the process.16 Worn gaskets or seals are among the most common causes of equipment failure with these units. According to John Molinari, PhD, head of Biomedical Sciences at the University of Detroit Mercy (UDM) School of Dentistry, the chemical vapor erodes the rubber on the gasket. "When that happens, operators may actually start to hear leaks of air escaping," he said. "But a biological indicator will pick up the failure before the leak becomes audible." In the absence of any recognizable human error, he instructs clients who use the UDM Sterilizer Monitoring Service to contact the manufacturer of the sterilizer and request service. 

With dry heat units, inadequate or excessive temperatures can affect the sterility and condition of the items being sterilized, as can insufficient or interrupted cycles. Bulky or improperly spaced packages also may not be sterilized after a full cycle. Moreover, using an inappropriate device (such as a conventional household oven) also offers a good chance of sterilization failure.16 

In summary… 

Instrument sterilization is a core component of clinical infection control; therefore, the heat sterilizer should be considered the most important piece of infection control equipment in the body art practice.  Appropriately monitoring this critical device and supervising those who use it are the best ways to ensure sterility of instruments and the safety of customers and practitioners.




Autoclave maintenance 

 Always sterilize clean equipment 
 Use distilled water only 
 Follow manufacturer’s guidance for cleaning 

and maintenance. 
 Document in logs 
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