SECTION 11:  GOOD MANUFACTURING PRACTICES 

Food safety can be controlled through process controls or controls that affect the way food moves through the equipment and process. For these controls to work, they must be accompanied by prerequisite programs ­- steps or procedures that control the in-plant environmental conditions, which provide the foundation for safe food production.  Examples of prerequisite programs include sanitation, good manufacturing practices (GMPs), training, recall programs, and preventive maintenance programs. 

AREAS OF SANITATION 

There are eight broad areas of sanitation that are important to ensuring that food is processed under sanitary conditions. 

Safety of water 

This relates to water quality and treatment of water that comes into direct contact with food or food-contact surfaces, or that is used in the manufacturing of ice. It also relates to cross-connections between potable and non-potable water systems. 

Food processors must have an adequate supply of potable water at a suitable temperature. In the case of water from wells, state and local officials usually approve well construction and perform periodic, generally annual analysis for total coliform and other water quality properties. Well heads must be sloped away from the well to encourage proper drainage. They should also be sealed to prevent entry of runoff water. 

There must be properly designed plumbing for water, wastewater, and sewage, with no cross-connections which would allow back siphonage. During inspections, water and sewage lines should be traced to find cross-connections and dead areas. Some of the key areas where cross-connections occur in processing operations include: 

· Hose bibs.  Typically a vacuum breaker or other type of back flow prevention device is needed to avoid a negative pressure situation. Negative pressure occurs when suction is exerted on the water line, changing the normal positive pressure to negative pressure. So, if a hose is submerged in water, on the floor or in a tank, the dirty water can be sucked up into the potable water supply unless the line is protected with a back flow prevention device. 

· Wash/thaw/rinse tanks.  Water should not enter the tank below the flood rim. Again, if there was a negative pressure situation, the wash water would be sucked up into the potable water supply. In these situations, an air gap of two times the diameter of the water entry pipe (and in no case less than one inch) must be provided between the water entry pipe and the rim of the tank to prevent back siphonage. 

When ice comes in contact with food or food-contact surfaces it must be manufactured and stored in a sanitary manner. For this reason, ice bins must be properly constructed using food grade surfaces. Food and insanitary objects must not be stored in the ice. And the ice must be protected from contamination by employees walking on the ice.  The interior of ice machines should be examined to be sure it is clean and no cross-connections exist. 

Condition and Cleanliness of Food-Contact Surfaces 

This area relates to the design, workmanship, materials, maintenance, cleaning, and sanitizing of food-contact surfaces, including gloves and outer garments.  Food-contact surfaces need to be cleaned and, when necessary for safety, sanitized before use and after interruptions in food preparation or processing. They must be cleaned first, and then sanitized. 

Inspectors need to judge the adequacy of cleaning. To do that, they need to look in areas that are difficult to clean, and where product residues might be present. For example, under the surface of a processing table or below holes that have been drilled in the surface of a table for drainage, where product residues have accumulated, are ideal places for microorganisms to grow. 

Design and installation of equipment so that it can easily be cleaned, plays a big roll in sanitation. Equipment needs to be designed so that there are no rough welds, cracks or depressions that protect bacteria from cleaning and sanitizing compounds. There should be a smooth transition between surfaces, where the different surfaces are bonded. Equipment also needs to be designed so that all of the parts, from the surface to the interior to the framework, can be easily cleaned. 

Another concern is equipment that was well designed, but which has outlived its usefulness and has become so scratched and pitted that it can no longer be adequately cleaned. This equipment should be repaired or replaced. 

Equipment must be made from materials that can be used for food-contact surfaces. Materials such as wood, which is porous and difficult if not impossible to clean, are not an acceptable food-contact surface. Food-contact surfaces are any surfaces that product comes in contact with. If product comes in contact with a wall, then the wall is a product contact surface and is subject to the same design, maintenance, and washing requirements. 

Other product contact surfaces are those that employees contact, and then contact the food product, without washing and sanitizing their hands in between. Some examples of these are refrigerator or rest room door handles, trash containers, and raw material packages that cannot be washed or sanitized adequately. 

Gloves are also food-contact surfaces and need to be made from a suitable materials and maintained in a satisfactory condition. Gloves do not solve the sanitation issues associated with product handling. They can transmit bacteria and viruses-- as well as hands do -- but can be cleaned a little easier than hands because they are not as porous. Washing and sanitizing of gloves is equally as important as bare hand sanitation.  If gloves are not properly maintained, and develop holes, they can become a source of product contamination. 

Storage of gloves while not in use can also be a problem. They must be stored in a location where they will not become contaminated. Cloth gloves should not be used as they are porous and not easily cleaned. Cloth gloves should never be used to handle cooked, ready-to-eat product, because they might contribute to re-contamination of the product. 

Every food processing facility should have procedures that provide for the adequate cleaning and sanitation of gloves if they are used. The firm’s procedures should also provide for clean outer garments for use by processing employees. Street cloths should never come into contact with food. 

Prevention of Cross-contamination 

Proper hand washing and sanitizing can prevent contamination. The purpose of hand washing is to remove organic matter and transient bacteria, so that sanitizing can effectively reduce and eliminate bacteria. But handwashing and sanitizing might not be effective if employees wear jewelry or covering over their fingers, like duct tape or adhesive bandages. Organic matter can lodge between the skin and the jewelry or the tape -- where ideal conditions result in subsequent rapid microbial growth, which of course serves as a source of contamination. 

Personal items can also contribute to contamination and need to be stored away from production areas. They can harbor filth and bacteria from outside the plant. Storage facilities do not have to be elaborate locker rooms and can even be small closets, as long as it is away from the production area. 

Practices, such as eating, drinking or smoking in production areas, should not be allowed. In almost all of these situations, the hands come in close proximity with the nose, and the nose harbors S. aureus in about 50% of the healthy population. Skin contaminants are also a concern. Elbows, arms and other uncovered skin surfaces should not come into contact with food or food preparation surfaces. 

One way to prevent cross-contamination is to provide adequate space for processing operations. State and local officials generally review processing plant blueprints before construction with a goal of minimizing spacial problems. Space problems generally occur with the addition of product lines, increased production, and the installation of new equipment. 

Raw food materials and finished food must be separated during production and storage to prevent cross-contamination. Examples of where cross-contamination might occur are contact between live and cooked crabs or an institutional refrigerator used to store raw meat and poultry Food as well as finished ready-to-eat food. Separation of the raw and finished food must be carefully controlled to prevent contamination of the ready-to-eat foods. Separate refrigerators for raw materials and finished food is the best solution to this cross-contamination concern. 

Employee handling procedures can also contribute to product contamination. This happens when employees handle non-contact food surfaces and then handle food without washing and sanitizing their hands. 

Food preparation surfaces must be maintained in a clean and sanitary condition. This includes insuring that the food-contact surface is not contaminated by actions, such as setting containers or raw material packages that have contacted floors onto clean table tops or contaminating food preparation surfaces with water splash off from floors or other areas of processing equipment. 

Maintenance of Handwashing, Hand-Sanitizing and Toilet Facilities 

Unapproved sewage disposal systems pose a public health hazard, as they are a direct fecal source. When septic systems are used the system must be closed and drainage fields cannot be open to the environment, including ponds, lakes, and estuaries. Well-maintained privies might be an acceptable means of sewage disposal depending upon local regulations. But if they are used, they must be constructed to provide for adequate ventilation, screened to prevent insect entry, and located away from food production areas. Oxidation ponds can be an effective means of treating sewage, but its proximity to the plant might cause it to serve as a fecal source. 

Toilets need to be accessible, sanitary, and in good repair, with self-closing doors that do not open to the processing area. The concern is for air-borne pathogens as well as access of vermin to both areas. Inspections should include flushing each toilet in every plant. Many do not function properly and can allow fecal material to contaminate the floor. If the seal around the toilet does leak, it is easy for an employee to pick up the fecal material on their shoes and transport it into the processing area. 

Handwashing and hand sanitizing stations need to be conveniently located. If they are not convenient, they will not be used. But they should not be so close as to present a risk of contamination of the product. There needs to be hot and cold mixed water, soap, and disposable towels or other suitable methods of hand drying, such as hot air. The handwashing stations need to be constructed to prevent recontamination. A knee activated valve, automatic electronic valve, or foot activated valve is ideal. Inspections should include testing a number of handwashing stations to insure that they are working properly. 

A common practice is the use of sanitizer dips on worktables. The idea here is for the employee to dip their hands or utensils as they become soiled to keep the microbial load down. But under the best conditions, those that assure the proper sanitizer strength, this is not effective because hands and utensils become covered with organic matter that will shield the bacteria from the action of the sanitizer. Under typical conditions, the sanitizer will be used up while oxidizing the organic matter with no remaining sanitizer to inhibit growth. So, these dip stations can actually serve as a source of contamination and should be discouraged. 

Protection from Adulterants and Labeling Storage and Use of Toxic Compounds 

These two areas relate to protecting food from various microbiological, chemical and physical contaminants such as lubricants, fuel, pesticides, cleaning compounds, sanitizing agents, condensate and others. Examples include: 

· Drip and condensate -- Drip and condensate can contaminate product and must be prevented. Steam environments are especially hard to control, and condensate that forms on evaporator pans in coolers can also be a problem where the product is being stored below and is subject to the condensate drip. Listeria has often been associated with the cooler environment. 

· Ventilation -- Ventilation is often used to reduce condensate formation and noxious odors. However, make sure it does not create other problems such as blowing the condensate into the product or blowing dust and other contaminates into the product. 

· Lighting -- With lighting comes the risk of glass breakage and possible contamination of the food product. Light bulbs must be covered with shields or be coated in plastic. Light shields must be intact with end caps in place. 

· Storage of toxic materials -- Certain toxic materials are needed in a plant where food is being processed, for example, cleaning compounds; laboratory chemicals; those used for equipment maintenance; and those necessary in the plants operation, such as food additives. But, any items that are necessary need to be properly labeled and stored away from the processing area in their own designated area. If possible, store cleaning compounds and other toxic and corrosive compounds in a locked storage area that is accessible only to those individuals, trained in their use. 

Employee Health 

This area relates to the exclusion of persons who appear to have an illness, wound, or other affliction that could be a source of microbial contamination. Processors must have a program to exclude these affected employees from working with and around food. 

Exclusion of Pests 

Excluding pests such as rodents, birds, and insects that carry a variety of human disease agents is essential to maintaining sanitation of food and food preparation areas. Primary to pest control is to minimizing the factors that attract the pests, such as debris, unused equipment, product waste, and uncut vegetation. Windows, doors and other openings, such as open eaves, drainage holes, and cracks around plumbing pipes that lead into the processing facility should be closed, screened or protected (e.g. through the use of air curtains), to prevent the entry of insects, birds, rodents and other pest into the firm. Safe and effective pest control must start outside the plant, with the removal of harborage areas and any food sources such as food waste. 

Domestic animals, such as cats used for pest control, and dogs that might be used as guard or companion animals should not be allowed in food production and storage areas. Contamination of food by these animals poses the same risk as contamination by other animal pests.  The table that follows takes each of the eight sanitation areas and relates them to specific citations in FDA’s 21 CFR Part 110, Good Manufacturing Practice regulations. 

Additional guidance on GMPs and requirements for the sanitary production and storage of food can be found in FDA’s Current Good Manufacturing Practice In Manufacturing, Packing, or Holding Human Foods, which is in 21 CFR Part 110, and In The U.S. Public Health Service, FDA 2005 Food Code”. 

Table 1.  Eight Areas of Sanitation and Code Requirements

	Eight Areas of Sanitation
	Corresponding Part 110 Requirements

	Safely of process water
	.37(a); .80(a)(1)&(b)(16): Process water safe and of adequate sanitary quality; water used for washing; rinsing; or conveying of safe and adequate sanitary quality; water used for ice manufacture of safe and adequate sanitary quality 

.37(b)(5): No cross-connections between sewer or wastewater and process water  

	Condition and cleanliness of food-contact surfaces
	.40(a)&(b): Food-contact surfaces designed, fabricated, maintained, and installed to be adequately cleaned and to withstand the environment of use and cleaning compounds; smoothly bonded seams .35(d)(2); .80(b)(1)&(b)(10)&(b)13(ii): When cleaning is necessary to protect against introduction of microorganisms, clean and sanitize before use, after interruptions, and as necessary

.10(b)(1)&(5): Gloves should be impermeable, clean, and sanitary; outer garments suitable  

	Prevention of cross-contamination
	.10(b)&(b)(2)&(b)(3)&(b)(4)&(b)(7)&(b)(8) &(b)(9); .80(b)(6)& (b)(13)(v): Food handlers conform to hygienic practices to the extent necessary to prevent contamination; maintain adequate personal cleanliness; wash, and sanitize if necessary, hands before start work, after absence from work station, and when become contaminated; taking precautions as  

necessary to protect against contamination with microorganisms; effective measures to prevent finished product contamination by raw materials, other ingredients, refuse; remove jewelry that cannot be sanitized; abstaining from eating, chewing gum, drinking, or using tobacco near exposed food or equipment; storing clothing or personal items away from exposed food and equipment 

.20(b)(1)&(2)&(4): Plant design must reduce potential for contamination of food, food-contact surfaces, and packaging material and must permit employees to protect against contamination of food from clothing or personal contact; separation of operations  

	Maintenance of handwashing, hand sanitizing,and toilet facilities
	.37(e)&(e)(1)-(4): Hand washing and, where appropriate, hand sanitizing facilities should be at each location where good sanitary practice dictates their use; effective hand-cleaning and sanitizing preparations; water at suitable temperature; sanitary towel service or suitable drying devices; designed to prevent recontamination

.37(c)&(d): Adequate sewage disposal system; adequate, readily accessible toilet facilities; maintained in sanitary condition; self-closing doors; protect food from airborne contamination  

	Protection from adulteration
	.40(a);.80&(a)(5)&(a)(7)&(b)(5)&(b)(7)&(b)( 10)&(b)(12)&(b) (13); .93: Design, construction, and use of equipment precludes adulteration of food with lubricants, fuel, metal fragments, contaminated water, or other contaminants; all reasonable measures to ensure that production methods do not contribute contamination; raw materials held to protect against contamination; work-in­progress handled to protect against contamination; equipment protects food from contamination; mechanical steps protect food from contamination; batters, breadings, sauces, dressing, etc. protected from contamination; filling, assembly, packaging, and other operations protect food from contamination; storage and transportation protect the food from contamination

.20(b)(4);.80(b)(10)&(b)(12) (iv): Drip or condensate from fixtures, ducts and pipes does not contaminate food, food-contact surfaces, or packaging material; Adequate physical protection of food from contaminants that might drip, drain, or be drawn into the food should be provided

.40(g): Compressed air or other gases mechanically introduced treated to prevent contamination of food  

	Proper labeling, storage, and use of toxic compounds
	.35(b)(2)&(c): Toxic cleaning compounds, sanitizing agents, and pesticides identified, held, and stored in a manner that protects food, food-contact surfaces, and packaging material from contamination; all relevant regulations for their use followed; pesticides used only when food, food-contact surfaces, and packaging material protected from contamination  

	Employee health
	.10(a): Food handler who has illness or open lesion, or other source of microbiological contamination that presents reasonable possibility of contamination of food, food-contact surface, or packaging material excluded from such operations  

	Exclusion of pests
	.35(c): No pests shall be allowed in any area of a food plan


Prepared by:  
Angela M. Fraser, Ph.D., Associate Professor/Food Safety Education Specialist, NC State University.  All content was adapted from the FDA course “Food Microbiological Control” prepared in 1998.  
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