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:: INTRODUCTION ::
The dental clinic at which I am employed has recently been acquired by a group of new dentists, endeavouring to set up their own practice. In the midst of a proposal for the refurbishment of the whole practice, the proprietors have requested my input in regards to the old area designated for the decontamination of surgical instruments. This is to be transformed into a ‘State of the Art’ Central Sterilizing Department (CSD). I have also been notified that the Infection Control Protocol is also to be updated.


In regards to the information asked of me, I have taken into consideration the basic needs of a surgery and the project’s aim. Following are my suggestions, including a plan of the layout for the sterilization environment, which I researched.

The following equipment and materials are required for the future surgery’s sterilization area setup.
:: EQUIPMENT LIST ::

Aluminum foil – This required for the testing of operating status of ultrasonic cleaning unit. If there are indentations and visible perforations in foil, it shows the unit is in working/acceptable condition.
Assistina cleaning unit – Assistinas are required for the cleaning and oiling of handpieces. These machines clean the handpiece’s inner components and oil them, something which cannot be done manually. This prolongs the handpiece’s working life.
Assistina oil and cleaning solution – deposited in unit’s holding tanks, for the cleaning and oiling of handpieces.

Autoclave cleaning solution – This is required for the routine maintenance of the sterilization units. The respective cleaning solution is determined by the unit’s manual and/or the manufacturer’s specifications.
Autoclave Logbook – An accurate record of the respective unit’s calibration and validation to be kept upon maintenance checks.

Autoclave sterilizing units – These machines clean the dental instruments and equipment via pressurized steam – destroying bacteria and viral agents in the process. There should be enough units to process and successfully turnover all non single-use equipment/instruments, without leaving surgeries short.
Autoclave tape – This is required for sealing wrapped boxed instruments for sterilizing purposes, where a sufficiently large sterilizing pouch is unavailable. However – this is the least desired method of sealing for sterilization purposes.
Autoclave wrapping paper – For wrapping the above mentioned instruments, prior to sterilization.
Batch Label-gun – For labeling critically tracked items prior to sterilization. This enables an accurate record of the item’s specific unit, cycle and date of sterilization to be kept.
Bleach – Required for general cleaning purposes as well as decontaminating alginate impressions and X-ray film holders. Where possible, items should be rinsed under water, and sterilized, to minimize risk of remaining pathogens.
Bur Brushes – Minute, metal brushes required to clean dental burs in detail, after usage. This ensures that debris from bone and tooth structure is removed from the bur, prior to sterilization.
Chemical indicator strips – required for the monitoring and validation of sterilization cycles. These show whether a cycle was successful, indicating, also, whether the items were successfully sterilized to specifications.
Clinical gowns – These should be worn at all times to protect clothing and flesh from chemical spills and body fluids. Gowns should be worn for all tasks, from decontamination to chair-side assisting.
Clinical-waste bins – for the disposal of contaminated wastes only. This such as blood-sodden gauze, gloves, and extracted teeth should be placed in these bins.
Cooling racks – for placing instruments removed from a sterilizer, allowing them to cool, before they can be safely stored away.

Critical instrument tracking log sheets - required for maintaining an accurate and up to date record of all sterilizing cycles, for each individual unit.

De-mineralized water – to feed autoclave units, as normal water causes the deterioration of the machine’s components, and lifespan.

Disposable gloves – required for personal protection, whilst assisting, as well as decontaminating instruments. Also used for general cleaning purposes.
Drying mats/cloth – to rest instruments upon scrubbing before they can be placed in a sterilizer.

Eye Protection – Goggles/glasses to help prevent bone shrapnel, fluids and equipment from reaching the eyes.

Face masks – To prevent inhalation of aerosols and airborne droplets through nose and mouth. These also protect from ricocheting debris, etc, from reaching the mouth and nose.
Hand piece cleaning motors and bases – The cleaning motors are to be placed in Assistina, for the interior cleaning and oiling of high speed hand pieces – which do not readily fit the Assistina’s hose dock. The bases attach to slow-speed hand piece motors, thus allowing them to fit the Assistina much like the high speed handpieces.
Hand wash and dispensers are required at both the clean and dirty wash-up areas, preventing cross-contamination of the clean zone. Also to prevent clean instruments from being carried over to the contaminated (dirty) sink.

Hypo disinfectant (Sodium Hypochlorite) – This is a versatile cleaning solution. It is required for the cleaning of all non single-use instruments and equipment which cannot be sterilized. However, it must be diluted, as it is a concentrated bleach.
Lint-free cloth, used for general cleaning purposes, to dry instruments prior to the sterilization and to wrap instruments that require bagging prior to sterilization.

Measuring containers are required for the measuring of solution and chemical amounts. Ex. Detergents, antiseptic agents, etc.

Paper toweling – drying hands, surfaces and cleaning spills.

Plastic aprons – added protection while decontaminating instruments, and general cleaning.

Scrub brushes – standard utility brushes for instrument scrubbing.
Sink-drain strainers – to prevent small pieces and excessive debris from going down the pipes.

Sinks – at least two sinks are required, one for both the dirty and clean zones, to prevent cross-contamination of the decontamination area. Each sink should be fitted with long/elbow-handled taps, thus further aiding the prevention of contamination of the handles.

Standard cleaning sponges - for cleaning sink area and standing drying instruments.

Sterilizing pouches – Needed in various sizes, for the containment of instruments that require wrapped cycles, such as hand-pieces and critically-tracked instruments.

Ultrasonic cleaning solution - required each day, for operation. The chemical will also depend upon manufacturer’s instruction, and the manual should be consulted.

Ultrasonic cleaning unit – For removing lodged debris and reducing human contact with the soiled instruments.

Ultrasonic unit log – recording of daily operational test on the ultrasonic units.

Utility containers of a suitable size are required for the holding baths of pre-sterilization instruments.

Utility gloves – required for decontamination, to aid in the prevention of injury, whether chemical or instrument caused.

Waste bins & bags – for the disposal of general/non-contaminated waste.

:: Decontamination & Sterilization ::

 
I have included is a plan of the proposed Central Sterilizing Department room. [See Appendix I] The arrows indicate the flow of instruments from being brought into the room – decontaminated, sterilized and stored, ready to be sent off to the surgeries. During decontamination, full personal protective equipment [ppe] should be worn at all stages, until the instruments have been sterilized. The in-depth procedures/instructions for the decontamination and sterilization of instruments, within the CSD, are as follows.



During decontamination of instruments, full personal protective equipment [ppe] should be worn. This includes eye-protection, gloves, utility clothes, a face mask and a gown. For added protection, workers may choose to wear plastic aprons – further impeding liquids from contaminating clothing and flesh underneath. 

Instruments are removed, in small amounts, carefully from the trolley into the dirty sink. The sink is filled with warm water and a couple of squirts of general detergent liquid. Handpieces and triplex heads should be placed on the edge so as to not submerge these once the sink is filled. Amalgam carriers, composite guns should be disassembled and each component scrubbed, to ensure no amalgam/filling material is left inside the item. The instruments are scrubbed with a soft, utility brush, to remove the gross contaminants. The scrubbing should be done under the water’s surface, otherwise, as low in the sink as possible. This reduces the chances of ricochet/splatter from contaminated instruments onto the worker and his/her surroundings. Upon scrubbing, instruments may be placed into the ultrasonic cleaner, to remove debris. Then they are rinsed under warm water, checked for any remaining debris and placed on the mats to dry. The utility gloves may be removed at this point – if no further instrument handling is in order.

Handpieces should be wiped over with a clean cloth or a soft bristled brush – to remove any gross debris. Then, they should be placed in the Assistina cleaning unit, and run for a full cycle. Rinsed briefly in running water, and stood in racks to dry. After drying, handpieces are wrapped in lint-free cloth and placed in a small, open sterilization pouch. This is to prevent any excess oil from escaping into the sterilization chamber, by being absorbed onto the cloth. White-light glass-tips should be bagged, to prevent kinking and minimize pressure on the glass portion.


Instructions for sterilization are uniform, unless there are critically tracked items in a load, or one consisting solely of these. If a load contains any handpieces or triplex heads – then that cycle must be ‘wrapped’, which consists of a sterilizing duration of no less than 12.01 minutes and a minimum temperature of 135ºC. Should the printer register less time, then that cycle should be deemed as ‘failed’, and the items put through again. If a cycle contains no ‘wrapped’ items or triplex heads and/or handpieces, then the cycle may go through as ‘unwrapped’. The duration should be of no less than 3.01 minutes, and a temperature of no less than 134ºC. Once again, should the printer reading register less, the cycle has failed, and should be redone.


Instruments and items should be placed on the sterilizer trays without overlapping and with adequate spacing in between items, so as to allow the pressurized steam to permeate as much of the exposed surfaces as possible. 


If there are any instruments requiring critical tracking, these should be placed inside sterilization pouches, [handpieces, again, wrapped], and sealed. Via a label-gun, stickers should be printed with the correct date, sterilizer unit number and cycle number. Critically tracked items should be placed with the plastic side of the bag facing upwards, so as to trap the rising steam, and maximize exposure. A rack may be used to maximize the number of items in a load, however, if none exists, items may be placed on trays, with no overlapping. If after completing the drying cycle, critically tracked items are found to be sopping wet, the cycle should be considered failed. Thus, they should be bagged and labeled once again, and re-sterilized.


Within all cycles, a chemical indicator strip should be used to further validate a cycle. These change colour when exposed to the correct temperature and time.  An indicator strip should be placed on the bottommost tray, over the drain hole.

Items which cannot be sterilized via an autoclave, such as x-ray film holders and composite shade-guides, should be cold-sterilized. This is using a combination of 5% hypochlorite solution and water. The items are placed in the large hypochlorite solution tray, and soaked for 30 seconds. They should then be rinsed thoroughly under running water, and dried in paper-toweling, and stored ready for use.

Items should be placed on the cooling racks upon completion of sterilization. This allows them to reach a safe handling temperature. Once this occurs, items may be sorted into packs or sets, depending on the respective procedure, and stored in the respective cupboards and drawers. Placing of hot/warm instruments, especially critically tracked, should be avoided, so as to prevent moisture, and therein, mildew from developing inside storage areas. Instruments and items should be stored as oldest to the front and newly sterilized to the back. Similarly, critically tracked items should be sorted by date, oldest to the front, so as to aid in stock rotation.
Items should be checked regularly for bag vitality, [tears, holes, etc], and for expiration dates passed. Any expired and/or damaged items should be re-sterilized.


Storage cupboards and drawers should be constructed of smooth, non-porous materials, to aid maintenance. They should seal adequately to prevent vermin infiltration, as well as airborne particles, or moisture, and aerosols. 
:: Sterilizer Validation & Maintenance ::



Sterilizers may fail, or cease to function reliably for numerous reasons. Log sheets should be used to track the performance of each unit, through the results of each cycle. 


Spore/Enzyme testing/Biological testing involves phials with standard bacteria which are sterilized and thus, used to prove the sterilizing capacity or ability to kill bacteria.

This involves 6 phials of bacterial spores.

A seventh is kept separate, unprocessed, as a control, to show the live bacteria.

Six are placed through un-wrapped cycles, and six are put through un-wrapped cycles.

Each phial is labeled according to cycle number and date. Once this is complete, all seven phials are placed in an incubator. If the phial turns color, there are bacteria alive, if not, the liquid should remain the same color. Expectedly – only the control should show bacteria, otherwise, the sterilizer is not operating satisfactorily.


Biological testing should be performed:

· If the unit is validated and has a printer:

· After repairs
· Twelve months after calibration [by technician].

· If the unit isn’t validate, but has a printer:

· Weekly

· If the unit isn’t validated and lacks a printer:
· daily 1st cycle


Like any piece of equipment, autoclave units should be cleaned, so as to prolong longevity of the unit and also to ensure the chamber remains clean, maximizing sterilization capacity.

This should be performed once weekly. 


The chamber should be scrubbed with a scourer, free of detergents. The water reservoir is completely drained of all water. 10 milliliters of Omni Clean [or other adequate/manufacturer approved chemical] is placed inside the reservoir, along with 2 liters of de-mineralized water. This is run through an unwrapped cycle, no chemical indicator required. Then, the reservoir is once again drained, this time, run with tap water, through the drainage hose, to remove gross Omni Clean detergent. This should then be re-filled with de-mineralized water, and run through another unwrapped cycle. The chamber should be drained a final time – to remove any remaining cleaning agent, and filled once again with de-mineralized water. The unit is now ready for use.


Likewise, the ultrasonic cleaner should be cleaned weekly. By draining the chamber, cleaning the inside with detergent and rinsing the full chamber through is sufficient.
By means of testing performance – a small piece of aluminium foil is placed inside the chamber, and the unit is activated for a full cycle. If there are several perforations on the aluminium strip, the unit’s performance may be deemed satisfactory.

:: Waste Classification & Disposal ::


Within the dental practice, there are various wastes produced, whether these are empty chemical containers, single-use items, paper towel, or sharps. Each different type of waste should be disposed of according to its type/classification.


Single-use sharp instruments include needle-tips, suture needles, scalpels, local anaesthetic cartridges [which are glass, thus may shatter], plastic suction tips and drill burs. Burs should be removed, by the dental officer, from the drill heads, to prevent injury to the dental assistant. Anaesthetic and suture needles and scalpels should be disposed of at point of use, by the dental officer. There should be regulation sharp disposal containers within the surgery, preferably near the point of use, to facilitate disposal. These containers are waterproof, and most importantly, puncture resistant, to ensure safe carriage of the containers. Once full, these should be sealed via the click-on lids, and placed inside the clinical waste bin. These are removed by official disposal workers.

Blood and body-fluid sodden gauze and gloves should be disposed of into clinical-waste bins. Decayed/discarded teeth and other bits should be disposed as well – along with the gauze. This is done by removing one glove, whilst enclosing the items, and removing the other over it, creating a ‘bag’ around the waste. This aids in keeping the waste from seeping.

Any other waste and/or single use items may be placed into any general waste bin.
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