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In Brief
In the United States, standards and guidelines for 
the sterile compounding and handling of hazardous 
medications continue to evolve and change. To 
protect patients and staff and to be in compliance 
with recognized standards, community cancer 
centers must continually monitor all changes and be 
prepared to make adjustments—including facility 
upgrades and remodels—when necessary.

Q. What are the USP 797 and the NIOSH Alert?

A. USP 797 are standards for compounded sterile 
products (CSPs) developed by the United States Pharma-
copeia (USP).1 Released in January 2004, these standards 
have since undergone several revisions. The National 

Institute of Occupational Safety and Health (NIOSH) 
also issued its High Risk Drug Alert in 2004.2 Due to the 
cytotoxic nature of anticancer therapies both documents 
are important to oncology programs. 

In the two years since the release of USP 797 and the 
NIOSH Alert, practitioners and cancer programs have 
made significant efforts, bringing sterile compounding 
operations into compliance and enhancing the safety of 
healthcare staff exposed to hazardous drugs.

Q. How do the two documents compare? 

A. Initially, USP 797 and the NIOSH Alert were 
developed with very little communication between the 
groups. While USP 797 focused on product protec-
tion and safety, the NIOSH Alert focused on provider 
protection and safety. Discrepancies between the two 
documents created some early problems for programs 
attempting to implement both the USP standards and the 
NIOSH guidelines. 

USP quickly recognized this challenge, and a first set 
of proposed revisions—which incorporated some of the 
divergent NIOSH issues—was published in 2005.3 Since 
that time, USP has taken the extra step of expanding the 
Sterile Products Expert Committee, the group charged 
with revising 797, to include personnel involved in creat-
ing the NIOSH Alert. On May 2, 2006 the USP Sterile 
Products Expert Committee published its latest proposed 
revisions to USP 797 for public comment. These revisions 
incorporated additional elements of the NIOSH Alert 
to more clearly articulate and define the overall desired 
practice standards under the heading: Hazardous Drugs 
as CSPs (compounded sterile products).

It is important to note that all revisions at this point 
are merely proposed. No changes to the current pub-
lished version of USP Chapter 797 become official until 
the release of the new chapter in January 2007

Still, a major point of divergence between USP 797 
and the NIOSH Alert is the issue of where these stan-
dards and guidelines are to be applied. The NIOSH 
Alert is suggested for all areas that handle hazardous 
drugs. Conversely, USP 797 is intended only for those 
areas where drug products are prepared, stored, and dis-
pensed. For more on the issue of applicability see below.

Q. Is compliance mandatory? If so, how are these stan-
dards enforced?

A. USP chapters numbered below 1,000 are enforce-
able by the U.S. Food and Drug Administration (FDA). 
Individual states can also use USP 797 to create regu-
latory standards, which are then enforceable by state 
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boards of pharmacy. To date, the following states have 
adopted USP 797 into practice acts or standards, thus 
mandating compliance: Arkansas, Indiana, Kansas, 
Louisiana, Maryland, Massachusetts, Nevada, North 
Carolina, Ohio, Oklahoma, South Carolina, South 
Dakota, Texas, Utah, Virginia, and West Virginia. In 
addition, organizations may be surveyed for USP 797 
compliance by the Joint Commission on Accreditation 
of Healthcare Organizations (JCAHO). (See the next 
question for more information.)

While the NIOSH Alert suggests a new standard of 
practice for handling high-risk drugs and may serve as 
the basis for future regulatory action by OSHA, at pres-
ent, it constitutes guidelines only and is not enforceable.

Q. How does USP 797 affect JCAHO accreditation? 

A. While the majority of practitioners were under 
the impression that full compliance with USP 797 is 
required, JCAHO recently stated that it would not sur-
vey for “compliance with the details of USP 797.” In its 
clarification JCAHO wrote: 

“An accredited organization can decide its compli-
ance with USP 797 with advice from experts and 
stakeholders, such as the organization’s director of 
pharmacy, risk manager, facility manager, micro-
biologist, infection control staff and legal counsel 
taking into account state laws and regulations.”5

While it appears that JCAHO will survey against its 
published Medication Management Standard MM.8.10, 
it will not specifically survey against the detailed ele-
ments of USP 797.

Q. How have the 2006 USP 797 revisions changed how 
these standards should be applied in community cancer 
centers?

A. Initially, USP 797 did not apply to areas where 
products are prepared for immediate use. Immediate use 
is defined as administration beginning within one hour 
of preparation. Many oncology infusion areas and/or 
satellite centers prepare compounded sterile products 
for immediate patient use, so products prepared in these 
areas are not batched or stored. By definition, then, these 
areas would be exempt from USP 797 provisions. 

However, the 2006 USP 797 revision created a radi-
cal departure. Now, compounded sterile products, such 
as cancer chemotherapy drugs, must be prepared using 
suitable ISO Class 5 environment containment equip-
ment and/or devices in a manner fully compliant with the 

revised 2006 USP 797 standards.4 If this proposed revi-
sion is adopted by USP, many community cancer centers 
will have to upgrade their facilities. This situation should 
be monitored closely, particularly in states where USP 
797 has been adopted and carries force of law. A dialogue 
should be established with the Board of Pharmacy to 
clearly understand its interpretation of adherence to 797 
standards and its plan for enforcement.

Q. How do these standards directly affect the environ-
ment, physical facilities, and equipment at community 
cancer centers? 

A. The NIOSH Alert provides detailed guidelines 
on selection of appropriate ventilated cabinets, use of 
closed-system devices, and removal of exhaust. It does 
not, however, address clean-room standards. 

USP 797 does include clean room guidelines, speci-
fying ISO-8 or better for the anteroom, ISO-7 or better 
for the buffer area, and ISO-5 or better for the ventilated 
cabinet, isolator, or laminar airflow workbench. 

ISO standards specify a positive pressure environ-
ment with a pressure difference of 12 Pa (pascal), or 0.05 
inch, of water column between the buffer/anteroom and 
external environment. However, guidelines for areas 
handling hazardous drugs, gene therapies, and radioac-
tive agents indicate a negative pressure environment. 

The proposed 2006 USP 797 revisions further clarify 
the question of positive vs. negative pressure. The revi-
sion requires a separate ISO Class 7, negative pressure 
environment for sterile compounding of hazardous med-
ications. Negative pressure is defined as “A room that 
is at a lower pressure compared to adjacent spaces and, 
therefore, the net flow of air is into the room.”4 The revi-
sion further states that this area has no less than 0.01 inch 
water column negative pressure to an adjacent positive 
pressure ISO Class 7 or better anteroom. 

Note that the general USP standard for anteroom air 
quality is ISO-8; however, if the hazardous CSP prepara-
tion area is mandated at ISO-7, the anteroom must also 
be ISO-7 to ensure that the air quality being drawn into 
the buffer area is the same. If USP were to adopt the pro-
posed requirement for a separate ISO-7 environment for 
hazardous CSPs, many community cancer centers would 
need to remodel their existing sterile preparation facili-
ties to come into compliance. 

As noted earlier, all proposed revisions would only 
become official with the release of USP Chapter 797 in 
January 2007.

Q. What do these standards say about isolator tech-
nology? continued on page 40
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A. Barrier isolators are an option to biological safety 
cabinets. While many community cancer centers are using 
or considering them as a way to comply without incurring 
extensive remodeling or building expenses, neither USP 
797 or the NIOSH Alert clearly state how and under what 
conditions this technology might be used. 

USP 797 indicates that “a well-designed positive 
pressure barrier isolator, supported by adequate proce-
dures for its maintenance, monitoring, and control, may 
offer an acceptable alternative to the use of conventional 
laminar airflow workbenches in clean rooms for aseptic 
processing.”3 Not all isolators are the same, however. 
There are aseptic, containment, aseptic/containment, 
positive pressure, negative pressure, turbulent flow, and 
unidirectional flow isolators. There are also many varia-
tions in transfer chambers and gloves/sleeves associated 
with these products. If your cancer center is consider-
ing using a barrier isolator for high-risk drugs, an asep-
tic/containment, negative pressure, unidirectional flow 
product with a suitable airlock would most likely be the 
best choice. 

There is also concern about where to place an isola-
tor: Should a barrier isolator be placed in an ISO-7 buffer 
environment or can it be placed in a less-controlled envi-
ronment? 

The proposed USP 797 revisions address these ques-
tions. The revisions specify a compounding aseptic isolator 
capable of maintaining an ISO Class 5 environment, which 
is then situated in a separate ISO Class 7 buffer room for 
hazardous CSP preparation and is 100 percent vented to the 
outside.4 

The USP 797 revisions also allow for placement of 
compounding aseptic isolators in a separate room that is 
less than ISO-7 conditions if the compounding aseptic iso-
lator provides isolation from the room and maintains an 
ISO Class 5 environment during dynamic operating con-
ditions. In this instance the major concern is whether the 
compounding aseptic isolator can maintain ISO-5 condi-
tions with negative pressure when loading and unloading in 
a “dirty air” environment.

Community cancer centers currently using or con-
sidering using isolators, should monitor these revisions 
closely. 

Q. Have the requirements for biological safety cabinets 
changed?

A. As with isolator technology, the NIOSH Alert and 
USP 797 do not include formal specifications (other than 
the ISO-5 work area requirement) for biological safety cabi-
nets used in hazardous medication preparation. 

The 2006 proposed USP 797 revisions require that bio-

logical safety cabinets are Class II or III, capable of main-
taining an ISO-5 environment, situated in a separate ISO 
Class 7 buffer area for hazardous CSPs, and be 100 percent 
vented to the outside.

Q. What do these standards say about closed-system 
products?

A. The use of closed-system products is another point of 
divergence between the NIOSH Alert and USP 797. 

The NIOSH Alert recommends the use of closed-	
system products, such as PhaSeal, for preparation and 
administration of hazardous drugs. Numerous published 
studies document the effectiveness of this system in reduc-
ing both environmental and personal exposure/contamina-
tion from chemotherapeutic agents. NIOSH cites several 
case studies pointing toward the potential adverse effects 
of exposure to these agents, including a direct cause and 
effect relationship between exposure to chemotherapeu-
tic agents and adverse reproductive/teratogenic effects.2,7 
The NIOSH Alert also includes data that suggest a link 
between exposure to these agents and cancer, although it 
would be impossible to design a study that would defini-
tively establish this link.2 

Based on current literature and the NIOSH recommen-
dations, closed systems can improve operator safety; how-
ever, this safety comes at a price and many organizations are 
struggling to justify the added expense of a closed system. 

The 2006 proposed USP 797 revisions require that 
closed systems, if used, be used in conjunction with a bio-
logical safety cabinet or a compounding aseptic isolator 
and not as a “stand alone” alternative.4 The USP revisions 
also allow the use of a closed-system device in conjunction 
with a biological safety cabinet or a compounding aseptic 
isolator as an alternative to a separate buffer room for haz-
ardous medication preparation in organizations that pre-
pare infrequent or low volumes of hazardous medications. 
USP 797 defines low-volume hazardous compounded 
sterile product preparation as less than five preparations 
per week. 

James Jorgenson, RPh, MS, FASHP, is administrative 
director of Pharmacy Services and associate dean for 
Pharmacy at the University of Utah in Salt Lake City, 
Utah.
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Clean Room Guidelines
n �The NIOSH Alert does not address clean-room 	

standards. 

n �USP 797 specifies ISO-8 or better for the anteroom, 
ISO-7 or better for the buffer area, and ISO-5 or bet-
ter for the ventilated cabinet, isolator, or laminar 	
airflow workbench. 

The proposed 2006 USP 797 revisions require a 
separate ISO Class 7, negative pressure environment for 
sterile compounding of hazardous medications. If this 
hazardous CSP preparation area is mandated at ISO-7, 
then the anteroom must also be ISO-7 to ensure that the 
air quality being drawn into the buffer area is the same. 

n �European standard of Class A air is equivalent to the 
2006 revisions of USP 797.

European standards stipulate a partial vacuum for 
laboratories working with hazardous substances. In 
practice, Europeans address this issue by maintaining 
an airlock between the anteroom and the buffer room 
and keeping the anteroom at a higher positive pressure 
than the buffer room, thereby preventing any migra-
tion of air from the buffer room to the anteroom when 
the airlock is opened. 

Additionally, the European standards have added 
the requirement that all hazardous drugs be prepared 
in an area separate from other CSP preparation. 

Preparation
n �USP 797 requires that compounded sterile products be 

prepared using suitable ISO Class 5 environment con-
tainment equipment and/or devices in a manner fully 
compliant with revised 2006 standards.

n �European Quality Standards require that com-
pounded sterile products be prepared using suitable 
ISO Class 5 environment containment equipment 
and/or devices.8

Isolator Technology
n �Neither the NIOSH Alert nor USP 797 clearly state how 

and under what conditions isolator technology may be 
used, although USP 797 indicates that positive pressure 
barrier isolators may offer an acceptable alternative to 
conventional laminar airflow workbenches.

The 2006 revisions to USP 797 specify a 	

compounding aseptic isolator capable of maintaining 
an ISO Class 5 environment, which is then situated in 
a separate ISO Class 7 buffer room for hazardous CSP 
preparation and is 100 percent vented to the outside. 

n �European standards do not recommend the use 
of isolators for hazardous CSP preparation; how-
ever, isolator technology has been employed in the 
United Kingdom since 1983. It was originally intro-
duced for regulatory and economic reasons as an 
alternative to clean rooms. After extensive use, cur-
rent UK standards now specify that isolators should 
be placed in a dedicated room. Construction and 
air quality standards for the UK isolator room are 
equivalent to American USP 797 buffer/anteroom 
standards.6,8 

Biological Safety Cabinets
n �As with isolator technology, the NIOSH Alert and 

USP 797 do not include formal specifications (other 
than the ISO-5 work area requirement) for biologi-
cal safety cabinets used in hazardous medication 
preparation. 

The proposed USP 797 revisions require that bio-
logical safety cabinets are Class II or III, capable of 
maintaining an ISO-5 environment, situated in a 	
separate ISO Class 7 buffer area for hazardous CSPs, 
and be 100 percent vented to the outside.

n �European standards are equivalent to the proposed 
USP 797 revisions. The European standards indicate 
that cytostatic workbenches be Type H with a sug-
gested exhaust air system. 

Closed Systems
n �The NIOSH Alert recommends the use of closed-

system products for preparation and administration 
of hazardous drugs.

n �USP 797 requires that closed systems must be used 
in conjunction with a biological safety cabinet or a 
compounding aseptic isolator and cannot be used as a 
“stand alone” alternative.

n �The European standards describe closed systems but 
do not make any formal recommendations regarding 
their use. 

American vs. European Standards


