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PHARMACY DESIGN 

COMPLIANCE WITH U.S. Pharmacopeia (uSP) 797  
A. ISSUES: 








1. JCAHO has announced its intent to begin surveying healthcare facilities for compliance with the provision of USP Chapter 797 <797> on compounded sterile preparations entitled “Pharmaceutical Compounding, Sterile Preparations”.  USP <797> is considered to be an official minimum standard for pharmacy sterile compounding and it is therefore enforceable by the Food and Drug Administration (FDA), state boards of pharmacy and other regulatory agencies. As such USP <797> is an enforceable requirement that mandates procedures and processes for sterile drug compounding (mixing) of pharmaceuticals in a clean room environment. USP <797> specifies International Organization for Standardization (ISO) for acceptable clean room airborne particulate concentrations and assessment procedures.
2. NIOSH has jurisdiction over the standards for drugs requiring separate preparation areas for personnel safety. 
B. BACKGROUND:

USP is an independent organization that establishes standards for drugs and drug preparations. JCAHO has adopted USP <797> for its inspection of sterile compounding area in healthcare facilities. This will have a significant impact on the design of pharmacy clean rooms and perhaps other spaces as well.  According to JCAHO, timelines, the USP <797> standards for environmental design for drug preparation clean rooms must be fully implemented and certified by January 1, 2008. VA’s Pharmacy Benefits Management SHG (PBM SHG) at VACO has formed a USP 797 Work Group to assist VHA facilities plan for implementation of the USP <797> provisions and to meet JCAHO requirements.
Most VA pharmacies that prepare sterile compounding of pharmaceuticals also prepare hazardous drugs. The hazardous drugs should also be produced as sterile. Therefore, it is important to address requirements for these two separate areas in a pharmacy.
The purpose of this design alert; however is to discuss various options to deal with issues related to physical infrastructure such as mechanical and architectural items related to both sterile compounding and hazardous drugs.
C. Definitions: 

1. According to ISO, a clean room is defined as “a room in which the concentration of airborne
 particles is controlled, and which is constructed and used in a manner to minimize the 
introduction, generation, and retention of particles inside the room, and in which other
 relevant parameters, e.g., temperature, humidity, and pressure, are controlled as necessary.” 
Refer to USP<797> Pharmaceutical Compounding – Sterile Preparations, Pharmacy Design Briefing Document for this definition. 
2.  Refer to USP 797 Pharmacy Design Briefing Document @ http://vaww.ceosh.med.va.gov, for helpful information listed under Pharmacy Safety for ISO Class 5, Class 7 and Class 8 Clean rooms.

3. Air lock: A small room or space (“pass-through” chamber or window) between two rooms of different air pressure, with interlocked doors (one tightly closed at all times) to prevent loss of pressure in the higher pressure room.
D. DISCUSSION:

USP 797 issued in January 2004 describes three risk levels defined by the complexity of the compounding process, namely Low, Medium and High risk level compounding, all of which require that work involving the sterile compounding shall take place under International Organization for Standardization (ISO) Class 5 conditions within a buffer area that should be ISO Class 7 with appropriate air conditioning and humidity controls in place in the buffer area environment. These standards are to be exemplified in every category. Class 5 environments require hundreds of air changes of HEPA filtered air, stringent gowning and masking requirements, Anteroom etc. The Class 5 environment is achievable in four ways:

Option 1: Provide a Class 5 Clean room.

Option 2: Provide a Class 5 critical area (laminar flow hood area) within a Class 7 Clean buffer room (deals with much lower standard of air particulates), in which all sterile compounding work takes place within a laminar airflow work station (LAFW). The LAFW is a biological safety cabinet with HEPA air supplied over the working surface. The anteroom or support area, which is outside the buffer area, should be ISO Class 8.
Option 3: Perform all sterile compounding within Primary Air Flow Barriers (PAFBs). PAFBs are glove-box enclosures similar to totally enclosed biological safety cabinets.   
Option 4: Consider use of a portable clean room.

E. recommendationS:

1. Determine the risk level of compounding typically performed within the pharmacy (Low, Medium or High) and the volume of work to be accomplished at peak periods. The medical centers can perform this essential task with guidance from the Workgroup and Chief of Pharmacy. Consider Options 1-4 for their impact on ventilation and architectural issues.
2. Review material shown under ‘REFERENCES’ below.
3. Option 1, Class 5 clean rooms will be a very difficult option to follow, primarily due to the severe operational difficulties associated with gowning, masking, scrubbing, very high rate of air changes and the high cost of the HVAC and architectural features. More importantly, if the air handling system fails, it will not be possible to continue to use the space for sterile compounding until the system is back up again.
4. Option 2, Class 7 clean rooms would be easier to construct and maintain than option 1 from an HVAC standpoint requiring on the order of 45-60 air changes per hour and not hundreds. The room however, must be able to maintain the defined particle count during peak operations. Architectural features however, will still apply such as monolithic, cleanable surfaces, with ante room and gowning, masking scrubbing etc. Also, if the air handling system fails it would still be possible to continue use the space to maintain class 5 environment with in the operating LAFW.
5. Option 3, the least impacted option could be if PAFBs are used, a surrounding clean room environment and air lock and ante room are not required. However, it may not be possible to perform all procedures in these enclosures. The cost of PAFBs equipment would be approximately $30,000 each.
6. Option 4: A portable clean room would cost less than a total physical renovation or new addition of a space. However, the cost would be anywhere from $40,000- $80,000 depending upon the size and specific options selected. 
7. The biological safety cabinets should be NSF Class II (Laminar flow), Type B2, with 100 percent exhaust to outside. 
8. For options 2 and 4, following items should be considered to maintain proper environment in the Clean Room:
a. Provide an year–round, all-air, constant volume terminal reheat system with individual room temperature controls. The air handling unit should be dedicated 100% outdoor air and served by a dedicated, independent, air-cooled chiller providing chilled water to the air handling unit. The air handling unit and the dedicated chiller are common for both clean room and the space for the hazardous drugs. Use of a DX (Direct Expansion) system for cooling is not permitted. The dedicated chilled water system should be backed by the main chilled water system serving remainder of the building. The heating, ventilating and air-conditioning system including all exhaust fans serving the clean room and support area should be on emergency power.
b. Air locks and Anterooms: The use of air locks and ante rooms should be carefully planned. The medical center staff may consider provision of an air lock in addition to an ante room where they expect a high volume of compounding in the clean room, otherwise use of an ante room should be sufficient to maintain pressure in the clean room. The ante room should have a minimum of 20 air changes per hour of supply air.
c. Pass-through Chamber: Depending on the size and spacing availability in the clean room and volume of compounding done, the medical center may consider provision of a pass-through window to facilitate passing out of compounded drugs without having pharmacy personnel frequently go in and out of the clean room through an ante room. The pass-through window should be big enough to facilitate the passage of compounded sterile products or materials and have a tight seal between the clean room and the pharmacy area and should have two access doors. To prevent direct exposure from the clean room to the pharmacy area, both doors should not open at the same time. Provide door interlocks limiting doors to being open only if the other is tightly closed.
d. Provide evenly distributed ceiling supply vents, 5 percent ceiling coverage (20-30 fpm) for class 8 rooms and 10-20 percent ceiling coverage (15-20 fpm) for class 7 clean rooms. 

e.  Maintain a minimum of 0.05 inches of water gauge (WG) positive pressure in the clean room and in the air lock where it is used. This is intended to avoid reversing or loss of air pressure in the clean room. Maintain a lesser positive pressure of 0.01 inches WG in the ante room. 
f. Maintain indoor temperature of 64 -72 degrees F with 40-60% relative humidity (RH), but provide system capacity to maintain 62-72 degree F with 40-60% RH.
g. Supply a minimum of constant volume of 45 air changes per hour of HEPA filtered air into the Clean room. This air change rate must be increased to maintain the defined particle count during peak operations. However, a minimum of 30 air changes per hour may be maintained in an existing building where it may not be possible to provide 45 air changes per hour due to physical and other constraints.
h. The particulate matter is produced by the supply air; internal particle generation (room size and number of people); and infiltration from adjacent spaces. Therefore all three sources need to be controlled. HEPA filters should be provided with a minimum filter efficiency of 99.97 % for 0.30 micron particles. Provide pre-filters upstream of HEPA filters to extend useful life of HEPA filters. HEPA with pre-filters should be accessible for service from outside the clean room.
i. Locate exhaust fans near the end of exhaust streams. Provide a minimum of two exhaust outlets near the floor level in the Clean room. The exhaust system should be dedicated for the biological safety cabinet by having separate exhaust fan with its own duct work.
j. Location of outside air intake is critical. The intake should not be located near plumbing vents, animal room exhausts, generator exhausts, loading docks, automobile entrances, driveways, passenger drop offs, cooling towers, incinerator and boiler stacks and any other item that may degrade the quality of air. The intakes should be at least 30 feet above the ground level. There should be separation of at least 30 feet between the air intakes and exhaust air outlets. 

k. Maintain NC (Noise Criteria) 35 level in the Clean room.
l. Do not re-circulate air in the Clean room by even use of local HEPA filters. 

m. Monitor room temperature, relative humidity and pressure via monitoring devices in the Clean room on a continuing basis.
n.  Provide monolithic and cleanable walls, floors and ceilings.
o. Do not provide floor drains and sinks in the Clean room.
p. Operate biological safety cabinets on continuing 24/7 basis. 
q. The external lens of any lighting fixture must be smooth and cleanable.
r. The doorway into the buffer zone or clean room must be of sufficient size to move LAFWs in and out of the buffer zone when required.

s. Duct liners in the supply air duct work are not permitted.

t. Seal all wall openings, slots, piping and electrical conduits and other penetrations to minimize air leakage from the clean room.

9. Provide a separate space for hazardous drugs. Following items should be considered for this area for maintaining proper environment:

a. The area is served by a common system described in paragraph 8.a.

b. Maintain a minimum of 12 air changes per hour of constant supply air in the room
c. Maintain negative pressure in the room by exhausting a minimum of 15% of more air than supply air. 
d. Monitor room temperature, relative humidity and pressure via monitoring devices.

e. Provide a dedicated 100% general exhaust system and a dedicated biological safety cabinet exhaust system through roof. The fans should be roof mounted with their own independent duct work. 
f. Provide HEPA filters with pre-filters for the general exhaust system. The filters should be accessible from out side the room.
g. Maintain indoor temperature of 64-72 degrees F with 40-60% RH and with individual room temperature control. However, provide system capacity to maintain indoor temperature of 62-72 degrees F with 40-60% RH.
h. Provide minimum filtration of pre-filters 30% and HEPA after-filters for the supply air. The filters should be accessible for maintenance from outside the room.
10. Provide hand hygiene facilities in the ante room and touchless controls to the extent possible to avoid recontamination of hands. Consider items such as automatic controls for entrance door between the Anteroom and the clean room. The controls should be on emergency power. Provide electronic devices or photo sensors with time delays for light switches and towel dispensers with electronic sensors. The electronic sensors should be in front of the faucets facing the user to allow water to be run long enough to come to temperature before immersing hands.
11. Provide a dedicated housekeeping aid closet for the clean room.

12. Provide clothing hooks in the ante room on the way to the Clean room.
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