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Disclaimer
Because USP text and publications may have legal implications in the U.S. and elsewhere, their language must
stand on its own. USP shall not provide an official ex post facto interpretation to one party, thereby placing other
parties without that interpretation at a possible disadvantage. The requirements shall be uniformly and equally
available to all parties.
In addition, USP shall not provide an official opinion on whether a particular article does or does not comply with
compendial requirements, except as part of an established USP verification or other conformity assessment
program that is conducted separately from and independent of USPs standards-setting activities.
Certain commercial equipment, instruments or materials may be identified in this presentation to specify
adequately the experimental procedure. Such identification does not imply approval, endorsement or
certification by USP of a particular brand or product, nor does it imply that the equipment, instrument or material
is necessarily the best available for the purpose or that any other brand or product was judged to be
unsatisfactory or inadequate.
This course material is USP Property. Duplication or distribution without USP’s written permission is prohibited.
USP has tried to ensure the proper use and attribution of outside material included in these slides. If,
inadvertently, an error or omission has occurred, please bring it to our attention. We will in good faith correct
any error or omission that is brought to our attention. You may email us at: legal@usp.org.
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Continuing Pharmacy Education Credit



This course is approved for 6.5 hours of Continuing Pharmacy Education credit
for both pharmacists and technicians.



Instructions on how to claim your CPE credits will be included in the course
completion email.

NABP and NABP Foundation® are accredited by the Accreditation Council for
Pharmacy Education as a provider of continuing pharmacy education. ACPE
Provider Number: 0205.
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Patricia Kienle received her pharmacy degree from the Philadelphia College of Pharmacy
and Science, and a Masters in Public Administration from Marywood University in
Scranton, Pennsylvania. She completed an Executive Fellowship in Patient Safety from
Virginia Commonwealth University and is an Adjunct Clinical Faculty at Wilkes University
in Wilkes-Barre, Pennsylvania.

She has served on the Board of Directors of the American Society of Health-System Pharmacists and as President of the
Pennsylvania Society of Hospital Pharmacists. She is a Fellow of ASHP, was named Pharmacist of the Year by PSHP, and the
recipient of the Distinguished Achievement Award in Hospital and Institutional Practice from the American Pharmaceutical
Association Academy of Pharmacy Practice and Management, and the Distinguished Leadership Award from ASHP. She has
served on the Pharmacotherapy Specialty Council of the Board of Pharmaceutical Specialties, the Pennsylvania Patient
Safety Authority, the Hospital Professional and Technical Advisory Committee of The Joint Commission, and on the Board of
Governors of the National Patient Safety Foundation. She is certified as a Board Certified Sterile Compounding Pharmacist by
the Board of Pharmacy Specialties and is a current member of the USP Compounding Expert Committee and chaired the
Subcommittee on Hazardous Drugs.
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USP Updates








COVID19 USP Response
–

Operational Considerations for Sterile Compounding During COVID-19 Pandemic document

–

USP Response to Shortages of Garb and Personal Protective Equipment (PPE) for Sterile Compounding During COVID-19 Pandemic

–

Compounding for alcohol-based hand sanitizer

USP Compounding Expert Committee 2020-2025 Cycle
–

Brenda Jensen, Expert Committee Chair

–

Robert Shrewsbury, Expert Committee Vice-Chair

USP Compounding General Chapter Updates
–

Beyond Use Date: GC <795> and <797>

–

Stakeholder Engagement Plan
•

7/28/2020: Round Table Discussions

•

9/15/2020: Open Forum (1,427)

Sign up for updates: https://go.usp.org/hqs-signup-form
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Agenda

Time

Content

Duration

8:30 am – 9:30 am

Introduction & Overview

60 Minutes

9:30 am – 10:00 am

Personnel

30 Minutes

10:00 am – 10:15 am

Break

15 Minutes

10:15 am – 11:00 am

Personnel (Cont.)

45 Minutes

11:00 am – 12:00 pm

Facilities

60 Minutes

12:00 pm – 1:00 pm

Lunch

60 Minutes

1:00 pm – 2:00 pm

Practices Affected

60 Minutes

2:00 pm – 2:45 pm

Documentation

45 Minutes

2:45 pm – 3:00 pm

Break

15 Minutes
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Agenda

Time

Content

Duration

3:00 pm – 4:00 pm

Decontamination & Cleaning

60 Minutes

4:00 pm – 4:15 pm

Wrap-Up/Q&A

15 Minutes
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Module # 1:
Introduction

Module # 1: Introduction
Learning Objectives


Describe the scope of USP <800>



Identify the potential routes of exposure to hazardous drugs (HDs)



Cite the source for the list of HDs described in USP <800>



Distinguish between EPA and NIOSH List of HDs



Describe which HDs may be eligible for an Assessment of Risk
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Module # 1 Introduction – Who we are

Empowering
a healthy
tomorrow

A healthier world needs a strong foundation—one
that establishes quality, sets the bar for scientific
rigor and technological progress, and epitomizes
collaboration between industry, nonprofits,
government and academia.
From the standards we create to the partnerships
and conversations we foster, our scientists,
advocates and network of experts are critical to
constructing and reinforcing this foundation to
ensure people stay healthy.

Collaborative Groups
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Module # 1: Introduction – Standard-Setting Process
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Module # 1: Introduction – USP–NF
USP Monographs, General Chapters and General Notices

Monographs

General Chapters (GC)

General Notices (GN)

Monograph requirements are specific to the
monograph in which they appear. Monograph
requirements supersede General Notice and
General Chapter requirements in case of a conflict
General Chapters contain requirements that are
more broadly applicable, such as tests, methods,
and procedures referenced in multiple monographs,
or practice standards
General Notices provide the basic assumptions and
definitions for applying USP−NF compendial
standards, which are applied to official articles
recognized in monographs and any applicable
general chapters
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Module # 1: Introduction – General Chapters Overview
General Chapters can be:
 Required and compendially applicable if:
–





Numbered below <1000> AND made applicable through reference in
•

General Notices,

•

A monograph, or

•

Another applicable chapter numbered below <1000>

Informational:
–

Numbered below <1000> and not applicable through one of the references above OR

–

Numbered <1000> to <1999>

Specific for dietary supplements:
–

Numbered above <2000>
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Module # 1: Introduction – Compendial Applicability
General Chapters can be:
 Required and compendially applicable if:
–

Numbered below <1000> AND made applicable through reference in
•

General Notices,

•

A monograph, or

•

Another applicable chapter numbered below <1000>

16
© 2020 USP

Module # 1: Introduction
Compendial Applicability




Revisions to USP <795> and <797> for nonsterile and sterile compounding,
published on June 1, 2019, include cross-references to <800>.
–

This would have made <800> compendially applicable for facilities that are required to
implement <795> and <797>.

–

Due to the appeals received on certain provisions in revised USP <795> and <797>, the
official dates of the revised USP <795> and <797> have been postponed until further notice.

In the interim, the currently official chapters of <795> (last revised in 2014) and
<797> (last revised in 2008) remain official.
–

These currently official compounding chapters do not reference USP <800>.

–

Thus, <800> is an informational chapter
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Module # 1: Introduction
Compendial Applicability


If the revised USP <795> and <797>, which contain references to USP <800>,
become official, <800> would be required and compendially applicable only to
the extent to which USP General Chapters <795> and <797> apply.
–

For hazardous drugs, this means only when a practitioner is “compounding” (as that term is
defined in USP <795> and <797>) would <800> be required and compendially applicable.
•

e.g., since administration is out of scope of USP <795> and <797>, General Chapter <800> would not
be applicable or compendially required in this context.

See https://www.usp.org/sites/default/files/usp/document/our-work/compounding/compendialapplicability-of-usp-800.pdf
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Module # 1: Introduction – Compendial Applicability
If the revised USP <795> and <797>, which contain references to USP <800>, become official, <800> would
be required and compendially applicable only to the extent to which USP General Chapters <795> and
<797> apply.
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Module # 1: Introduction
Compendial Applicability: Enforcement


USP plays no role in enforcement



State agencies (e.g., State Boards of Pharmacy), other regulators (e.g.,
Occupational Safety and Health Administration), and oversight organizations
(e.g., The Joint Commission) may make their own determinations regarding the
applicability and enforceability of USP <800> for entities within their jurisdiction.



Check with regulatory bodies within your jurisdiction
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Module # 1: Introduction – USP Compounding Standards
USP provides 3 types of public standards
for compounding
USP General Chapters
• Establish practice standards to help ensure
the quality of compounded preparations.
USP Compounded Preparation
Monographs
• Contain formulations for specific
preparations for which there is no suitable
commercially available product.
USP Monographs for Bulk
Substances and Other Ingredients
• Provide standards for identity, quality, purity,
strength, packaging and labeling for bulk
substances and other ingredients that may
be used in compounded preparations.
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Module # 1: Introduction
What Regulations and Standards Exist?


USP Compounding Standards
–

USP <795> Pharmaceutical Compounding—
Nonsterile Preparations

–

USP <797> Pharmaceutical Compounding—Sterile
Preparations

–

USP <800> Hazardous Drugs—Handling in
Healthcare Settings

–

USP <825> Radiopharmaceuticals – Preparations,
Compounding, Dispensing, and Repackaging



OSHA regulations



State regulations
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Module # 1: Introduction – USP <800> Development
First Proposal of USP <800>
Published

Formation of USP <800>
Subcommittee

Oct 2010

Sept 2011

Mar 2014

Formation of USP <800>
Expert Panel
Final USP <800> Published in
USP39−NF34 1S

Dec 2014

Feb 2016

USP <800> Revised
and Re-published

Dec 2019

USP <800> OFFICIAL
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Module # 1: Introduction
USP <800> First Draft Publication




First published online for public comment in March 2014
–

Extended public comment period

–

Comments received through July 31, 2014

Subcommittee and Expert Panel reviewed all comments and re-drafted
USP <800>
–

Total number of comments = 3,104

–

Total number of submissions = 299
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Module # 1: Introduction
USP <800> Second Draft Publication




Re-published online for public comment in December 2014
–

Extended public comment period to 6 months

–

Comments received through May 31, 2015

Subcommittee and Expert Panel reviewed all comments and drafted final
version of USP <800>
–

Total number of comments = 1,335

–

Total number of submissions = 147
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Module # 1: Introduction
USP <800> Status


Published as an official standard in USP39−NF34 1S on February 1, 2016
–



Delayed implementation period

Became official and informational on December 1, 2019
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Module # 1: Introduction
How long have we known about the risks?

• Questions of
occupational
exposure

1970s

1980s
• First ASHP
Technical
Assistance
Bulletin (TAB) on
Handling
Hazardous Drugs

• NIOSH Alert on
Preventing
Occupational
Exposure to HDs

2000s
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Module # 1: Introduction – How Long Have We Known About Risks?

2004 NIOSH Alert


Preventing Occupational Exposure
to Antineoplastic and Other
Hazardous Drugs in Health Care
Settings
–

Evidence of occupational risks

–

Current standards

–

Recommendations

Module # 1: Introduction
NIOSH Alert


Standards existing in 2004
–

OSHA guidelines published in 1986

–

EPA/ RCRA regulation
•



RCRA list developed in 1976

Recommendations
–

Receiving and storage

–

Drug preparation and administration

–

Ventilated cabinets

–

Decontamination and cleaning
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Module # 1: Introduction
Publications Since 2004


NIOSH publishes List of Antineoplastic and
Other Hazardous Drugs in Healthcare Settings
First published
Last updated
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Module # 1: Introduction
NIOSH List Updates


NIOSH proposed a revision to the
NIOSH List



Public comment period: May 1
through July 31, 2020

Module # 1: Introduction

USP <800> Development


2010–2015 Compounding Expert
Committee



Document developed from existing
guidance
–

NIOSH Alert

–

ASHP Guidelines on Handling
Hazardous Drugs

–

Oncology Nursing Society

–

Published studies

Module # 1: Introduction
Publications Since 2004


ASHP Guidelines on Handling Hazardous Drugs



ONS Safe Handling of Hazardous Drugs

https://www.ons.org/make-difference/ons-center-advocacy-and-health-policy/position-statements/ensuring-healthcare
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Module # 1: Introduction
Why USP <800>?


To promote patient safety, worker safety, and environmental protection when
handling hazardous drugs (HDs)



Addresses, but is not limited to
–
–
–

Receipt
Storage
Compounding

– Dispensing
– Administration
– Disposal



Applies to all healthcare personnel who handle HDs



Applies to all healthcare entities that store, prepare, transport, or administer HDs
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Module # 1: Introduction

Types of Exposure


Dermal absorption



Mucosal absorption



Inhalation



Injection



Ingestion

https://www.usp.org/sites/default/files/usp/document/our-work/healthcare-quality-safety/800know-your-exposure-to-hazardous-drugs.pdf

Module # 1: Introduction
Other Hazards in Pharmacy


Acids



Bases



Other hazardous components not on the NIOSH List
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Module # 1: Introduction – Suggested Reading
USP General Chapter <800> Hazardous Drugs—Handling in
Healthcare Settings




Other Related Chapters
–

USP <795> Pharmaceutical Compounding—
Nonsterile Preparations

–

USP <797> Pharmaceutical Compounding—
Sterile Preparations

Other Resources
–

USP <800> FAQs and Fact Sheets

–

NIOSH list of hazardous drugs and
supporting documents
39
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Module # 1: Introduction
Hazardous Drugs vs. Hazardous Materials

NIOSH List
of Hazardous
drugs

HDs that are hazardous to
personnel

EPA list of
hazardous
materials

Materials that are hazardous
to the environment
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Module # 1: Introduction
Scope of USP <800>


Developed to
–

Address all HD handling activities

–

Address both sterile and nonsterile
compounding
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Module # 1: Introduction
Scope of USP <800>

List of HDs

Types of Exposures

PPE

Personnel
Responsibilities

Compounding

Facilities &
Engineering
Controls

Deactivation,
Decontamination, &
Cleaning

Environmental
Quality & Control

Medical
Surveillance
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Module # 1: Introduction
Practical Approach to Compliance with USP <800>

HD List
Facilities
Personnel
Cleaning
Practice Issues

• NIOSH list
• HDs and dosage forms you handle
• Existing facility
• Potential changes needed
• Training
• PPE
• Deactivation
• Decontamination
• Compounding
• Administration
43
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Module # 1: Introduction
What is an HD?

Any drug identified by at least
one of the following criteria:



Carcinogenicity



Teratogenicity or other
developmental toxicity



Reproductive toxicity



Organ toxicity at low doses



Genotoxicity



Structure and toxicity profiles of
new drugs that mimic existing drugs
determined hazardous by the
above criteria
44
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Module # 1: Introduction
NIOSH 2016 List of Hazardous Drugs

45
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Module # 1: Introduction
Show Me the Science

www.cdc.gov/niosh/topics/hazdrug/
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Module # 1: Introduction – List of Hazardous Drugs
USP <800> Box 1: Containment Requirements


Review the NIOSH list



Identify the drugs and dosage forms handled by the facility



Determine your approach
Treat all dosage forms of all HDs the same
• Follow all the containment requirements in USP <800>
Perform an Assessment of Risk
• Identify and use alternative containment strategies and/or work practices
for specific dosage forms of HDs that are not antineoplastic agents or are
not APIs
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Module # 1: Introduction – List of Hazardous Drugs
USP <800> Box 1: Containment Requirements


Review the NIOSH list



Identify the drugs and dosage forms handled by the facility



Divide into two lists
Follow all containment requirements
• Any API of any HD on the NIOSH list
• Any Table 1 antineoplastic that needs to be
manipulated (other than counting or
packaging)
• Those agents that don’t meet your
Assessment of Risk

Eligible for an Assessment of Risk
• Table 1 HDs that that only need to be
counted or packaged
• Other HDs
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Module # 1: Introduction
Assessment of Risk


Minimum considerations
–

Type of HD

–

Dosage form

–

Risk of exposure

–

Packaging

–

Manipulation



Documentation of alternative containment strategies and/or work practices



Review every 12 months and document
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Module # 1: Introduction
Assessment of Risk: Mitigating Strategies
Assess

Examples

Drug
(Type of HD)

• Methotrexate
(Antineoplastic)

Dosage form

• Tablet

Risk of exposure

• Minimal with unit-of-use or unit-dose
• Significant with powder in bulk container

Packaging

• Unit-of-use or manufacturer’s unit-dose
• Need to count and/or package

Manipulation

• Unit-of-use or unit-dose  no manipulation
• Need to pre-package  pharmacy needs vs. finished
dosage form
• Need to count for Rx  pharmacy needs
50
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Module # 1: Introduction
Assessment of Risk: Mitigating Strategies
Assess

Examples

Drug
(Type of HD)

• Carbamazepine
(Non-antineoplastic)

Dosage form

• Tablet

Risk of exposure

• Minimal with unit-of-use or unit-dose
• Hazard in pregnancy if powder in bulk container

Packaging

• Unit-of-use or manufacturer’s unit-dose
• Need to count and/or package

Manipulation

• Unit-of-use or unit-dose  no manipulation
• Need to pre-package  pharmacy needs vs. finished
dosage form (pregnancy risk)
• Need to count for Rx  pharmacy needs
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Module # 1: Introduction
Assessment of Risk: Mitigating Strategies
Assess

Examples

Drug
(Type of HD)

• Oxytocin
• (adverse reproductive effect)

Dosage form

• Injectable, Pre-mixed infusion

Risk of exposure

• Minimal with pre-mixed infusion
• Compounding and administration hazardous to pregnant
women in 3rd trimester

Packaging

• Pre-mixed infusion
• Vials for IM or IV admixture

Manipulation

• Pre-mixed  no manipulation
• Need to mix  restrict from pregnant personnel in 3rd
trimester
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Knowledge Check

Module # 1: Introduction – Knowledge Check
USP <800> allows an Assessment of Risk to determine alternative
containment strategies for dispensing methotrexate tablets.
A.

True

B.

False
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Module # 1: Introduction
Summary and Discussion


What is the difference in scope between USP <795>, <797>, and <800>?



What are potential routes of exposure for personnel?



What is the source of the list of HDs?
–

How does it differ from EPA hazardous materials?



What are the types of HDs?



Which drugs and dosage forms cannot be considered for an Assessment of
Risk?
–

What can be considered?
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Module 2:
Personnel

Module 2: Personnel
Learning Objectives


Define the responsibilities of personnel who handle HDs



List the requirements for personnel training as defined in USP General Chapters
<795>, <797>, and <800>



Describe the use of personal protective equipment (PPE) based on the
activity type



Identify the requirements for PPE including gloves and gowns for handling HDs
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Module 2: Personnel
Agenda


Responsibilities of personnel handling HDs



Personnel training



Personal protective equipment (PPE)
– Gloves
– Gowns
– Hair

covers

– Shoe
– Eye

covers

and face protection

– Respiratory

protection
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Module # 2: Personnel
Personnel Requirements


Compounding personnel
–





Qualified and trained

Designated person
–

Oversee compliance

–

Ensure competency

–

Ensure environmental control

All personnel

60
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Module # 2: Personnel
Responsibilities of Compounding
Personnel


All personnel handling HDs must
–

Understand fundamental practices and
precautions

–

Continually evaluate these procedures

–

Continually evaluate final HD preparations

–

Minimize exposure to personnel

–

Minimize contamination of the environment

Module # 2: Personnel – Fundamental Practices and Precautions
USP <795> Pharmaceutical Compounding—
Nonsterile Preparations




General Principles of Nonsterile Compounding
–

Training

–

Environment

–

Ingredients

–

Processes

–

Labeling

–

Documentation

–

Equipment

Hazardous Drugs
–

Must be handled by appropriately trained personnel
under conditions that protect the healthcare workers
and other personnel
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Module # 2: Personnel – Fundamental Practices and Precautions
USP <797> Pharmaceutical Compounding—
Sterile Preparations




Responsibility of Compounding Personnel
–

Accuracy

–

Maintenance of sterile conditions

–

Labeling for proper administration

Hazardous Drugs
–

Prepared only under conditions that protect the
healthcare workers and other personnel

–

Handled with caution at all times

–

Appropriate PPE

–

Fully trained personnel
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Module # 2: Personnel
Responsibilities of “Designated Person”


Each entity that handles HDs must have a
“designated person”



The designated person is
–

Not necessarily in a supervisory position

–

Not necessarily a pharmacist

–

May be designated for more than a single site

–

May be more than one person
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Module # 2: Personnel
Responsibilities of “Designated Person”


The designated person must
–

Be qualified and trained

–

Understand risk-prevention policies and risks

–

Develop and implement appropriate procedures

–

Oversee entity compliance

–

Ensure personnel competency

–

Ensure environmental control

–

Oversee facility monitoring, documentation, and
action level
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Module # 2: Personnel
Personnel Training


Training must be based on job functions
–

Receipt

–

Storage

–

Transport

–

Compounding (sterile and/or nonsterile)

–

Repackaging

–

Dispensing

–

Administering

–

Disposal
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Module # 2: Personnel
Personnel Training


Training must include, but is not limited to
–

Overview of list of HDs and their risks

–

Review of SOPs

–

Proper use of PPE

–

Proper use of equipment and devices

–

Response to HD exposure

–

Spill management

–

Disposal of HDs and trace contaminated materials
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Module # 2: Personnel
Personnel Training


Demonstration of competency
–

Must be documented

–

Initially (prior to handling HDs independently)

–

Prior to introduction of a new HD or equipment

–

Prior to implementation of a new or significant change in process or SOP

–

Reassessed at least every 12 months
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Module # 2: Personnel
NIOSH Hierarchy of Controls

www.cdc.gov/niosh/topics/hierarchy/
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Module # 2: Personnel
Personal Protective Equipment


PPE provides worker protection to reduce exposure to HD aerosols and
residues



Appropriate PPE must be worn during HD handling activities, including
–

Receipt

–

Administration

–

Storage

–

Cleaning

–

Transport

–

Spill Control

–

Compounding

–

Waste Disposal
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Module # 2: Personnel
Personal Protective Equipment
 Gloves


Gown



Hair covers



Shoe covers



Eye protection



Respiratory protection

Module # 2: Personnel
NIOSH Table 5
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Module # 2: Personnel
Personal Protective Equipment


Specific requirements must be supplemented by entity policy based on risk of
exposure and HD handling activities performed



Unpacking HDs
–





Chemotherapy gloves, respiratory protection (if appropriate); consider eye and face protection

Compounding – nonsterile and sterile*
–

Chemotherapy gown, head, hair and shoe covers, two pairs of chemotherapy gloves

–

Two pairs of shoe covers when entering C-SEC and doffed when exiting C-SEC

Administering
–

Two pairs of chemotherapy gloves when administering antineoplastic HDs

–

Chemotherapy gown when administering injectable antineoplastic HDs
*Also see USP <797> and <795>
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Module # 2: Personnel
Types of Dosage Forms


Intact tablet or capsule



Oral liquid drug



Topical drug



Ampule



Injection (SC, IM, IV)



Intravenous infusion



Irrigation



Powder/solution for inhalation
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Module # 2: Personnel
Chemotherapy Gloves




Chemotherapy Gloves
–

Must meet ASTM D6978 standards

–

Must be powder-free

–

Must be inspected before and during use

Nonsterile and sterile chemotherapy gloves
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Module # 2: Personnel
Chemotherapy Gloves:
Approved to Use with Chemotherapy Gloves (Example)
Tested Chemotherapy Drug and
Concentration

Average Breakthrough Detection
Time (Minutes)

Doxorubicin HCl (2.0 mg/mL)

No breakthrough up to 240 minutes

Etoposide (20.0 mg/mL)

No breakthrough up to 240 minutes

5-Fluorouracil (50.0 mg/mL)

No breakthrough up to 240 minutes

Paclitaxel (6.0 mg/mL)

No breakthrough up to 240 minutes

Carmustine (3.3 mg/mL)

Not for use with Carmustine

ThioTEPA (10.0 mg/mL)

Not for use with ThioTEPA
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Module # 2: Personnel
Chemotherapy Gloves


For sterile compounding
–





Outer glove must be sterile

Gloves
–

Should be changed every 30 minutes unless otherwise
recommended by the manufacturer's documentation

–

Must be changed when torn, punctured, or contaminated

Hands must be washed with soap and water before and
after removing gloves
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Module # 2: Personnel
Chemotherapy Gloves: NIOSH Table 5


Activities
–

1 pair recommended for administration of intact tablet or capsule

–

2 pairs recommended for all other listed activities (i.e., compounding and administration)
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Module # 2: Personnel
Gowns


Gowns
–

Must be disposable

–

Must be shown to resist permeability by HDs

–

Must close in the back (no open front)

–

Must be long sleeved

–

Must have elastic or knit closed cuffs

–

Should be made of polyethylene-coated
polypropylene or other laminate material
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Module # 2: Personnel
Gowns




Activities
–

Must be worn for compounding HDs

–

Must be worn for administering injectable antineoplastic HDs

Gowns must be changed
–

Per the manufacturer's information for permeation

–

Every 2 – 3 hours if no permeation information

–

Immediately after spill or splash
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Module # 2: Personnel
Gowns: NIOSH Table 5


Activities
–

Not required for administration of intact tablet or capsule

–

Recommended for all other listed activities (i.e., compounding and administration)
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Knowledge Check

Module # 2: Personnel – Knowledge Check
Chemotherapy gloves…
A.

Must be changed every 30 minutes unless
otherwise recommended by the manufacturer,
and when torn, punctured, or contaminated

B.

Must be changed every 2-3 hours unless
otherwise recommended by the manufacturer,
and when torn, punctured, or contaminated

C.

Should be changed every 30 minutes unless
otherwise recommended by the manufacturer;
must be changed when torn, punctured, or
contaminated

D.

Must be changed as required in Table 5 of the
NIOSH HD List
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Module # 2: Personnel
Head, Hair, Shoe, and Sleeve Covers


Protection from contact with HD residue



Shoe covers
–



2 pairs required for compounding

Disposable sleeve covers may be used
–

Protect arm areas

–

Polyethylene-coated polypropylene or other
laminate material recommended
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Module # 2: Personnel
Eye and Face Protection




Activity
–

Required when there is a risk for spills or splashes

–

Required when working outside of a C-PEC

Options
–

Full facepiece respirator

–

Goggles

–

Face shields in combination with goggles
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Module # 2: Personnel
Eye Protection: NIOSH Table 5


Not required for administration of intact tablet or capsule



Recommended for:
–

Compounding outside of a control device

–

Administration of oral liquids if the patient resists or through feeding tube

–

Administration of injection if liquid could splash

–

Administration of irrigation

–

Administration of inhalation powder and solution
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Module # 2: Personnel
Eye Protection: NIOSH Table 5


Not required for administration of intact tablet or capsule
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Module # 2: Personnel
Respiratory Protection




Activity
–

Should be worn when unpacking HDs when not contained in plastic

–

Must be available for spill control

–

Must be used for cleaning activities, if warranted

Options
–

Elastomeric half-mask with multi-gas cartridge and P100 filter

–

Surgical N95 respirator

–

Fit-tested NIOSH-certified N95 respirator

–

Full facepiece, chemical cartridge-type respirator
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Module # 2: Personnel
Respiratory Protection: NIOSH Table 5




Surgical masks are not adequate respiratory protection
–

Surgical masks protect the preparation

–

Respirators protect the worker

Activities
–

Not required for administration of intact tablet or capsule

–

Recommended for:
•

Manipulating tablets and capsules outside a control device

•

Compounding outside a control device

•

Administration if powder is generated

•

Administration if inhalation is a potential
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Module # 2: Personnel
Eye Protection: NIOSH Table 5
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Module # 2: Personnel
Disposal of Used PPE


Consider worn PPE to be contaminated with trace quantities of HDs



Dispose in appropriate waste containers
–



According to local, state and federal regulations

Procedures for disposal
–

Inside the C-PEC

–

Prior to leaving C-SEC
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Module # 2: Personnel
Summary and Discussion


Who is responsible for oversight of compounding
personnel?



What are elements of proper PPE?
–

Gloves

–

Gowns

–

Eye protection

–

Respiratory protection

–

Shoe covers
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Facilities

Module 3: Facilities
Learning Objectives


Describe how negative pressure is used to protect personnel handling HDs



List the requirements for HD storage and compounding facilities



Identify the types of Containment Primary Engineering Controls (C-PECs) that
may be used for preparation of HDs



Describe the elements of a Containment Secondary Engineering Control
(C-SEC)



Describe when closed-system drug transfer devices (CSTD) are recommended
and required
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Module 3: Facilities
Agenda


Facilities and Engineering Controls
–

Negative pressure, containment and dilution

–

Minimum requirements for storage

–

Minimum requirements for compounding



Containment Primary Engineering Controls (C-PECs)



Containment Secondary Engineering Controls (C-SECs)



Containment Supplemental Containment Engineering Controls
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Module # 3: Facilities
Opportunities for HD Exposure


Dermal and mucosal absorption



Inhalation



Injection



Ingestion



Containers of HDs have been shown to be contaminated upon receipt1
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Module # 3: Facilities
Particles vs. Volatilization


Contamination can occur from particles or volatilization of the HD



Part of the unknown



–

What drugs volatilize and at what temperature?

–

What is the toxic concentration?

Studies have identified that cyclophosphamide and other HDs can volatilize at
room temperature

Connor TH, Shults M, Fraser MP. Determination of the vaporization of solutions of mutagenic antineoplastic agents at 23 and 37 degrees C using a desiccator technique. Mutat Res.
2000;470(1):85-92
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Module # 3: Facilities
Show Me the Science

www.cdc.gov/niosh/topics/hazdrug/
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Module # 3: Facilities
Resources on the NIOSH Page


Effects of occupational exposure
–

Acute effects

–

Chronic effects

–

Effects on fertility and reproductive outcomes

–

Association of exposure to antineoplastic agents with cancers



Occupational monitoring



Biological studies



Environmental monitoring
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Module # 3: Facilities
Two Tenets of Safety

Dilution

Containment
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Module # 3: Facilities
Why Negative Pressure?

C-PEC

C-PEC

Positive Pressure

Negative Pressure

Arrows indicate direction of air pressure
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Module # 3: Facilities

Room with fixed walls that
is separate from
non-hazardous storage
and compounding

Vented outside the building

C-SEC requirements

Negative pressure of
0.010 to 0.030” to
adjacent space

At least 12 air changes
per hour (30 air changes
for sterile compounding
anteroom and buffer room)

Removes hazard

Contains hazard

Minimum Room Requirements
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Module # 3: Facilities
Minimum Room Requirements


Storage and compounding



Some dosage forms can be entity-exempt with an Assessment of Risk
–

Table 1 antineoplastics that only require counting or packaging

–

Other HDs
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Module # 3: Facilities – Moving HDs Throughout Your Entity

Receipt

Waste

Administer

Dispense

Transport

Store

Compound
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Module # 3: Facilities
Your Action Plan
Activity
Receiving
Transport
Storage
Administering
Waste

Need to Assess
Where do HDs enter your site?
Who and by what means are HDs moved in
throughout your system?
Is negative pressure storage available?
What types of HDs are administered and by what
disciplines?
Where is waste placed and how is it removed?
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Module # 3: Facilities
Your Action Plan
Activity
Compounding

Need to Assess

Sterile Where is this done? What dosage forms are
Nonsterile manipulated?
Dispensing
Are HDs received that are not further
manipulated?
Compounded Once HDs are compounded, where are they
Preparations stored prior to pick-up?

No Manipulation
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Module # 3: Facilities
Engineering Controls


Goal: Protect the preparation from cross-contamination (and microbial
contamination for sterile preparations)

Primary

Secondary

Supplemental

• (C-PEC) the ventilated device (“hood”) designed to
minimize worker and environmental HD exposure when
directly handling HDs
• (C-SEC) the room in which the C-PEC is placed
• Adjunct control that offers additional levels of protection
(e.g., CSTD)
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Module # 3: Facilities
Containment Primary Engineering Controls




Containment Ventilated Enclosure (CVE) “Powder hood”
–

Protects the worker

–

Used for nonsterile compounding only

Biological Safety Cabinet (BSC) or Compounding Aseptic Containment Isolator
(CACI)
–

Protects the worker and the preparation

–

Airflow must be unidirectional

–

Designed for sterile compounding, but may be used for nonsterile compounding

109
© 2020 USP

Module # 3: Facilities
Containment Ventilated Enclosure
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Module # 3: Facilities
Biological Safety Cabinets


Class I: Protects personnel and the environment but does not protect the
product/preparation



Class II: Protects personnel, the environment, and the product/preparation



Class III: Provides maximum protection for the environment and the worker. It is
a gas-tight enclosure with a viewing window that is secured with locks and/or
requires the use of tools to open
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Module # 3: Facilities
Biological Safety Cabinets: Class II


Type A1 (formerly Type A) or Type A2
(formerly Type B3): Recirculating
–



May exhaust HEPA-filtered air back into the C-SEC

Type B1
–



Ventilation

Recirculates inflow air and exhausts most of the
contaminated down-flow air to the atmosphere after
passing through a HEPA filter

Type B2: Total exhaust
–

Exhausts all inflow and down-flow air to the atmosphere
after HEPA-filtration without recirculation

Arrows indicate direction of air pressure
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Module # 3: Facilities
Containment Primary Engineering Controls: Considerations


Class II BSC types A2, B1 or B2 are acceptable



For most HDs, type A2 cabinets offer a simple and reliable integration with the
ventilation and pressurization requirements of the C-SEC



Class II type B2 BSCs are typically reserved for use with volatile components
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Module # 3: Facilities
Compounding Aseptic Containment Isolators


Glove ports provide physical separation
between the surrounding area and the aseptic
manipulations



Consider developing procedures to ensure
adequate recovery time after opening transfer
chambers to maintain ISO Class 5 air quality
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Module # 3: Facilities
Containment Primary Engineering Controls:
Interruptions in Operation






The C-PEC must operate continuously if
–

It supplies some or all of the negative pressure in the C-SEC, or

–

It is used for sterile compounding

Loss of power to the C-PEC, or if repair or moving occurs
–

Suspend all activities occurring in the C-PEC immediately

–

Protect the unit by covering it appropriately

Once the C-PEC can be powered on
–

Decontaminate, clean and disinfect (if necessary) all surfaces

–

Wait the manufacturer-specified recovery time before resuming compounding
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Module # 3: Facilities
Containment Primary Engineering Controls
For nonsterile compounding
• C-PEC must be either externally vented (preferred) or have redundant
HEPA filters in series
• Does not require unidirectional airflow because the critical environment
does not need to be ISO classified
For sterile compounding
• C-PEC must be externally vented
• Sterile compounding must be performed in a C-PEC that provides ISO
Class 5 or better air quality
• It must have unidirectional airflow
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Module # 3: Facilities
Containment Secondary Engineering Controls


Cleanroom suite
–

Positive pressure ante-room with negative pressure buffer room

Anterooms are always positive pressure



Containment Segregated Compounding Area (C-SCA)
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Module # 3: Facilities
Nonsterile Compounding
C-PEC

C-SEC Requirements

• Externally vented (preferred), OR
redundant HEPA-filtered in series
• Examples: CVE, Class I or II BSC, CACI

• 12 ACPH
• Externally vented
• Negative pressure between 0.010 and
0.030” w.c.
• Fixed walls

CVE or BSC
Negative Pressure, 12 ACPH

Arrows indicate direction of air pressure
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Module # 3: Facilities
Sterile Compounding
Configuration

C-PEC

C-SEC

Maximum BUD

ISO Class 7
buffer room with an
ISO Class 7
anteroom

• Externally vented
• Examples: Class II
BSC or CACI

• 30 ACPH
• Externally vented
• Negative pressure between
0.010 and 0.030” w.c.

As described in
USP <797>

C-SCA

• Externally vented
• Examples: Class II
BSC or CACI

• 12 ACPH
• Externally vented
• Negative pressure between
0.010 and 0.030” w.c.

12 hours
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Module # 3: Facilities
Sterile Compounding: Cleanroom Suite
BSC
or
CACI
Buffer Room
ISO 7

Anteroom
ISO 7

Negative Pressure

Positive Pressure

Arrows indicate direction of air pressure
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Module # 3: Facilities
Containment Segregated Compounding Area


Not included in currently official USP <797> (2008)



Not acceptable for high-risk
BSC
or
CACI
Unclassified
Negative Pressure
12 ACPH

Arrows indicate direction of air pressure
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Module # 3: Facilities
Other Configurations


Appendix 2 lists examples of designs for HD compounding areas
–

Optimal primary and secondary engineering controls

–

Suboptimal – but acceptable – designs include limitations
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Module # 3: Facilities
Other Configurations: Typical Hospital IV Room Suite
BSC or CACI
Buffer Room
ISO 7
Negative Pressure
(HDs)

LAFW or CAI

Anteroom
ISO 7
Positive Pressure

Buffer Room
ISO 7
Positive Pressure
(non-HDs)

Arrows indicate direction of air pressure
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Module # 3: Facilities
Other Configurations: Sub-Optimal Design
BSC or CACI

LAFW or CAI

Buffer Room
ISO 7

Buffer Room
ISO 7

Anteroom
ISO 7

Negative Pressure
(HDs)

Positive Pressure
(non-HDs)

Positive Pressure

Arrows indicate direction of air pressure
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Module # 3: Facilities
Occasional Nonsterile Compounding


For occasional nonsterile compounding, a C-PEC used for sterile compounding
can be used
–

C-PEC must be decontaminated, cleaned, and disinfected before resuming sterile
compounding in the C-PEC
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Module # 3: Facilities
Other Configurations: Typical Oncology Clinic
BSC or CACI

LAFW or CAI

Buffer Room
ISO 7

Anteroom
ISO 7

Negative Pressure
(HDs)

Positive Pressure
(non-HDs)

Arrows indicate direction of air pressure
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Module # 3: Facilities
Compounding Non-HDs


A BSC or CACI used for the preparation of HDs must not be used for the
preparation of non-HDs unless the non-HD preparation is
–

Placed in a protective outer wrapping during removal from the C-PEC

–

Labeled to require PPE handling precautions
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Module # 3: Facilities
Compounding HDs


Respective C-PECs must be placed in separate rooms
–



Unless C-PECs for nonsterile compounding are sufficiently effective to maintain ISO 7
classification during compounding

If the C-PECs used for nonsterile and sterile compounding are placed in the
same room, they must be
–

Located at least 1 meter apart

–

Particle-generating activity must not be performed when sterile compounding is in process
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Other Configurations: Sterile and Nonsterile – Cleanroom Suite
BSC or CACI

C-PEC
for non-sterile

Buffer Room
ISO 7

Anteroom
ISO 7

Negative Pressure
(HDs)

Positive Pressure

Arrows indicate direction of air pressure
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Module # 3: Facilities
Other Configurations: Sterile and Nonsterile – C-SCA
BSC or CACI

C-PEC
for non-sterile

C-SCA
Negative Pressure

Arrows indicate direction of air pressure
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Module # 3: Facilities
Containment Supplemental Engineering Controls: Adjunct Control


Mechanically prohibits the transfer of environmental
contaminants into the system and escape of HD or vapor
concentration outside the system



A closed system drug-transfer device (CSTD) is not a substitute
for a C-PEC



Should be used in compounding when the dosage form allows



Must be used in administering when the dosage form allows
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Module # 3: Facilities
NIOSH CSTD Performance Protocol

https://www.cdc.gov/niosh/topics/hazdrug/CSTD.html
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Module # 3: Facilities
Certification


For PECs and SECs used for sterile
compounding, certification procedures such as
those outlined in
–



Certification Guide for Sterile Compounding Facilities
(CAG-003-2006, Revised May 2015)

Must be performed by a qualified individual
–

At least every 6 months

–

Whenever the device or room is relocated or altered

–

Whenever major service to the facility is performed
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Module # 3: Facilities
Certification: Reports


Detailed information



Calibration of equipment used to test



Executive summary
–

Dynamic conditions

–

Pass, Fail, Needs attention

–

Expected lifetime of equipment and HEPA filters

–

Compliance with USP standards, NSF standards, CETA guidance documents, State Board of
Pharmacy requirements
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Module # 3: Facilities
Certification: Reports
Primary Engineering Controls

Secondary Engineering Controls

•
•
•
•
•

•
•
•
•

Type of PECs
HEPA filter
Smoke test
Particle count
External venting
• Required for sterile
• Recommended for nonsterile

HEPA filters
Particle count
Air changes per hour
External venting
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Knowledge Check

Module # 3: Facilities – Knowledge Check
How often must sterile compounding facilities be certified?
A.

Every 6 months

B.

Every 12 months

C.

It depends

D.

I don’t know
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Module # 3: Facilities
Summary and Discussion


What are the four minimum criteria for designing facilities for storage and
compounding of HDs?
–

Containment

–

Removal of contamination



What two types of facility design can be used for HDs?



What types of C-PECs can be used for nonsterile HD compounding?
–



What types of C-PECs can be used for sterile HD compounding?
–



Does the C-PEC need to be externally vented?

Does the C-PEC need to be externally vented?

What are supplemental engineering controls and when are they required?
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Module 4:
Practices Affected

Module 4: Practices Affected
Learning Objectives


Describe the areas where HDs may be received



List elements of the ideal facility design for nonsterile HD compounding



List elements of the ideal facility design for sterile HD compounding



Describe the requirements for transportation and storage of final dosage forms
of HDs



Discuss requirements for dispensing final dosage forms and administering
of HDs



Discuss requirements for packaging and disposal of HDs
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Module 4: Practices Affected
Agenda


Receiving



Transporting



Storing



Compounding – Nonsterile



Compounding – Sterile



Labeling, packaging, transport, and disposal



Dispensing final dosage forms



Administering
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Module 4: Practices Affected
Receiving


ABC Pharmacy has an area designated for receiving
medications and supplies



The wholesaler order comes in



How does the tech know if the shipment includes HDs?

143
© 2020 USP

Module 4: Practices Affected
Receiving




HDs should be received from the supplier in impervious plastic
–

To segregate them from other drugs

–

To allow for safety in the receiving and internal transfer process

HDs must be delivered to the HD storage area immediately after unpacking
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Module 4: Practices Affected
Receiving




What needs to be in place?
–

Policies and procedures

–

Personal Protective Equipment (PPE)

–

Spill kit

–

Documented competence of personnel

What steps should be taken?
–

Identify the shipment

–

Assess the condition of the HD packages
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Module 4: Practices Affected
Assessing the Shipment




Considerations
–

Appears to be intact

–

Sounds or looks like there could be some contamination

If the container appears damaged
–

Seal the container without opening and contact the supplier
•

If package must be returned to the supplier, enclose in an impervious container and label as
“Hazardous”

•

If the supplier declines return, dispose of as hazardous waste
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Module 4: Practices Affected
Assessing the Shipment


If damaged container must be opened
–

Seal in plastic or an impervious container

–

Transport to a C-PEC and place on a plastic-backed
preparation mat

–

With appropriate garb, open package and remove
undamaged items

–

Wipe the outside of the undamaged items with a disposable wipe

–

Enclose the damaged items in an impervious container and label
as “Hazardous”

–

Deactivate, decontaminate, and clean the C-PEC

–

Discard the mat and cleaning disposables
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Module 4: Practices Affected
Transfer Between Receipt and Storage


Suggestion for optimal process
–



Remove plastic-wrapped package from outer container and place it in the pass-through into
the negative pressure compounding area
•

Wipe outer container

•

Move items that will not be manipulated back into dispensing area into labeled lidded bins

Suggestion for acceptable process
–

Place in impervious container to move through other areas into negative pressure
compounding area
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Module 4: Practices Affected
Why are these processes necessary?


Remove potential external contamination



Minimize chance of contaminating neutral and positive pressure areas with HD
residue
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Module 4: Practices Affected
Storage: Antineoplastic HDs Requiring Manipulation


Room with fixed walls



Externally vented



Negative pressure between 0.010 – 0.030” w.c.



12 ACPH



Refrigerated NIOSH Table 1 antineoplastic HDs must be stored in a dedicated
refrigerator in a negative pressure area with at least 12 ACPH
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Module 4: Practices Affected
Storage


Identify by Assessment of Risk
–





Non-antineoplastic, reproductive risk only, and final dosage forms of antineoplastic HDs may
be stored with other inventory if permitted by entity policy

Place in designated area
–

Must identify as HDs

–

May not require negative pressure storage if alternative containment strategies and/or work
practices are defined in written Assessment of Risk that is reviewed at least every 12 months

What items might be appropriate for this?
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Module 4: Practices Affected
Storage: Sterile and Nonsterile HDs


May be stored together



HDs used for nonsterile compounding should not be stored in areas designated
for sterile compounding
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Module 4: Practices Affected
Bulk Containers


Bulk containers of liquid and API HD must be handled carefully to avoid spills



If used, API or other powdered HDs must be handled in a C-PEC to protect
against occupational exposure, especially during particle-generating activities
such as
–

Crushing tablets

–

Opening capsules

–

Weighing powders

153
© 2020 USP

Module 4: Practices Affected
Compounding


Entities and personnel involved in compounding must comply with USP <795>
and <797>



A plastic-based preparation mat should be used in a C-PEC
–



Mat should be changed
•

Immediately after a spill

•

Regularly during use

•

At the end of daily activities

Disposable or clean equipment must be dedicated for use with HDs
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Module 4: Practices Affected
Compounding


Other than C-PECs and C-SECs, what also needs to be included in the
compounding areas?
–

Sink

–

Eye wash

–

Garbing area

–

Hand hygiene practices
•

Soap

•

Alcohol-based hand rub

•

Low lint wipers
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Module 4: Practices Affected
Compounding: What to Avoid in Compounding Areas


Unauthorized access



Corrugated cardboard



External shipping containers



Why?
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Other Manipulations
Other Manipulations


Crushing tablets or opening capsules of HDs
should be done in a C-PEC



Liquid formulations are preferred if solid oral
dosage forms are not appropriate



If HD dosage forms require manipulation and
cannot be done in a C-PEC, personnel may
manipulate a single dose if
–

Appropriate PPE is worn

–

A plastic pouch is used to contain dust or particles
generated
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Module 4: Practices Affected
Labeling


HDs requiring special HD handling precautions must be clearly labeled



Personnel must ensure that the labeling processes do not introduce
contamination into the non-HD handling areas



How can the final preparation be labeled without contaminating the outside of
the container?



Why wear two pairs of gloves?
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Module 4: Practices Affected
Final Preparation




Completion of the final preparation
–

Stored for patient or caregiver pickup

–

Transported to healthcare provider for administration

Placed in outer wrapper
–



Does this need to be labeled as an HD for the patient?

Placed in designated area
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Module 4: Practices Affected
Packaging


Select and use packaging materials that will maintain physical integrity and
stability (and, if needed, sterility) during transport



Packaging materials must protect the HD from damage, leakage, contamination,
and degradation and protect employee who transports the HD



SOPs must describe appropriate shipping containers and insulating materials
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Module 4: Practices Affected
Transport


HDs that need to be transported must be labeled, stored and handled in
accordance with applicable federal, state and local regulations



HDs must be transported in containers that minimize the risk of breakage or
leakage
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Module 4: Practices Affected
Shipping


When shipping HDs, the entity must consult the Transport Information on the
Safety Data Sheet (SDS)



Labels and accessory labeling must include
–

Storage instructions

–

Disposal instructions

–

HD category information that is consistent with the carrier’s policies
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Module 4: Practices Affected
Safety Data Sheet Example

https://www.osha.gov/Publications/OSHA3514.html
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Module 4: Practices Affected
Safety Data Sheet Example

Cyclophosphamide API, www.caymanchem.com/msdss/13849m.pdf
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Module 4: Practices Affected
Restrictions for HDs


Pneumatic tubes must not be used to transport any liquid HD or any NIOSH
Table 1 antineoplastic HD
–



Potential for breakage and contamination

Tablet and capsule forms of NIOSH Table 1 antineoplastic HDs must not be
placed in automated counting or packaging machines
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Module 4: Practices Affected
Dispensing Final Dosage Forms


HDs that do not require any further manipulation, other than counting or
repackaging of final dosage forms



May be prepared for dispensing without any further requirements for
containment, unless



–

Required by the manufacturer

–

Visual indicators of HD exposure are present (e.g., HD dust or leakage)

Clean equipment should be dedicated for use with HDs and decontaminated
after every use
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Module 4: Practices Affected
Administration


Priming the tubing



Attaching the CSTD



Why?
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Module 4: Practices Affected
Administration




HDs must be administered safely using protective medical
devices and techniques
–

Needleless systems

–

Closed systems

–

Closed-system drug-transfer devices

Appropriate PPE must be worn when administering HDs
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Knowledge Check

Module 4: Practices Affected – Knowledge Check
Which of the following HDs can be considered for an Assessment
of Risk when determining alternative storage requirements?
A.

Methotrexate tablets

B.

Cyclosporine solution

C.

Oxytocin injection

D.

Phenytoin capsules

E.

All of the above
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Module 4: Practices Affected
Disposal


After use, PPE must be removed and disposed of in a waste container approved
for trace contaminated HD waste at the site of drug administration
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Module 4: Practices Affected
Disposal


Routine custodial waste removal and cleaning in HD handling areas must follow
appropriate procedures
–



Protect personnel and environment from HD contamination

Disposal must comply with all applicable federal, state and local regulations
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Module 4: Practices Affected
Summary and Discussion


What hazardous drug dosage forms can be considered for inclusion in your
Assessment of Risk?



What strategies could be considered for counting solid oral hazardous drugs?
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Documentation

Module 5: Documentation
Learning Objectives


List the elements of a hazard communication plan



Describe the elements of medical surveillance that should be considered for
personnel who handle HDs



Describe the documentation and standard operating procedures required for
entities and personnel who handle HDs
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Module 5: Documentation
Agenda


Hazard Communication Program



Medical Surveillance



Documentation and Standard Operating Procedures (SOPs)
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Module 5: Documentation
OSHA: Hazard Communication Standard (HCS)

https://www.osha.gov/dsg/hazcom/whatishazcom.html
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Module 5: Documentation
OSHA: HCS


Must establish policies and procedures



Personnel must be provided information and training



–

Before the initial assignment

–

Whenever the hazard changes

Personnel of reproductive capability must confirm in writing that they
understand the risks of handling HDs
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Module 5: Documentation
OSHA: HAZCOM FAQs

https://www.osha.gov/html/faq-hazcom.html
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OSHA: HCS, HAZCOM and Pharmaceuticals


HCS only applies to pharmaceuticals determined by the manufacturer to be
hazardous and known to expose employees under normal conditions of use or
in a foreseeable emergency



Manufacturer and importer have the primary duty for the evaluation



Entity may rely on hazard determination performed by the pharmaceutical
manufacturer or importer
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Safety Data Sheets


Entities must have a Safety Data
Sheet (SDS) for each hazardous
chemical used
–

SDSs must be readily accessible

–

All containers must be labeled with
identity of the material and
appropriate hazard warnings
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HAZCOM Pharmaceutical Interpretation Letters

1994Feb-02

1994Jan-03

Hazard determination for carcinogenic
compounds

Hazard communication standard and
pharmaceuticals

1993Sep-13

FDA regulated drugs that pose a hazard
would be covered by the HCS

183
© 2020 USP

Module 5: Documentation
Medical Surveillance


Healthcare workers who handle HDs should be enrolled in a medical
surveillance program
–

Designed to minimize adverse health effects

–

Assessment and documentation
•

Symptom complaints

•

Physical findings

•

Laboratory values
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Medical Surveillance




Trends in health variables
–

May reveal alterations in frequency of health effects

–

May facilitate early detection

Medical surveillance program elements should be consistent with human
resource policies
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Medical Surveillance: Elements


Employee health service to protect confidentiality medical information



Baseline assessment of health status and medical history, including
–

Reproductive history

–

Work history of exposure to HDs

–

Physical examination

–

Laboratory testing



Periodic surveillance



Follow-up plan for workers with health changes
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NIOSH Resource

www.cdc.gov/niosh/docs/wp-solutions/2013-103/pdfs/2013-103.pdf
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Module 5: Documentation
Sample Questionnaire
 Sample medical history
questionnaire for hazardous drug
handlers

Knowledge Check

Module 5: Documentation – Knowledge Check
The purpose of medical surveillance is:
A.

To protect the employer from
liability

B.

To detect changes in an employee’s
lab values or health condition

C.

To identify trends in groups of
workers

D.

B and C are correct
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Suggested SOPs


Hazard communication program



Occupational safety program



List of HDs and dosage forms handled



Designation of HD areas



Receipt



Storage



Compounding



Use and maintenance of proper engineering controls
(C-PECs, C-SECs, and CSTDs)
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Suggested SOPs


Hand hygiene and use of PPE based on activity



Deactivation, decontamination, cleaning, and disinfection



Dispensing



Transport



Administering



Environmental monitoring



Disposal



Spill control



Medical surveillance
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Summary and Discussion


What types of SOPs are needed?
–

Human resources

–

List of HDs handled

–

Description of expectation for each step in the HD life cycle through an organization

–

Personnel training

–

PPE

–

Facilities

–

Medical surveillance
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Decontamination & Cleaning

Module 6: Decontamination & Cleaning
Learning Objectives


Define the steps for deactivating, decontaminating, cleaning, and disinfecting
HD handling areas and identify example agents for each step



List the requirements for handling spills of HDs



Describe the process for environmental monitoring of HD handling areas
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Module 6: Decontamination & Cleaning
Agenda


Deactivation, decontamination, cleaning, and disinfection



Spill control



Environmental quality and control
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Cleaning Steps
Cleaning Step

Purpose

Deactivation

Render compound inert or inactive

Decontamination

Remove HD residue

Cleaning

Remove organic and inorganic material

Disinfection (for sterile areas)

Destroy microorganisms
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Module 6: Decontamination & Cleaning
Cleaning Steps: Process for HD Engineering Controls
Process

Example Agents

Deactivation and decontamination

EPA-approved oxidizer intended for
use with HDs

Cleaning

Properly diluted germicidal detergent

Disinfection

Sterile isopropyl alcohol
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Limiting HD Contamination in the C-PEC


Wipe down HD containers



Do not spray around HDs



–

Spraying aerosolizes the HD

–

Apply the agent to a disposable wipe

Take care that package label is not compromised
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Module 6: Decontamination & Cleaning
Cleaning


Cleaning information in USP <797>



Additional information specific to HDs in USP <800>
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Module 6: Decontamination & Cleaning
Cleaning


Cleaning removes contaminants from objects and surfaces



Common cleaning agents
–

Water

–

Detergents

–

Surfactants

–

Solvents

–

Other chemicals
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Cleaning: Frequency, C-PEC for Sterile Compounding


At the beginning and end of each shift



Before each batch



No later than 30 minutes following the previous surface
disinfection when ongoing compounding activities are
occurring



After spills



When surface contamination is known or suspected

Reference: USP <797>
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Cleaning: Frequency, C-SEC for Sterile Compounding




At least daily
–

Floors

–

Easily cleanable surfaces

At least monthly
–

Walls

–

Ceilings

–

Storage shelving

Reference: USP <797>
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Deactivation


Deactivation renders a compound inert or inactive



Residue from deactivation must be removed by decontaminating the surface



There is no one proven method for deactivating all HDs
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Deactivation: Products Known to Deactivate


EPA-registered oxidizing agents that are appropriate for the intended use



These agents can cause potential adverse effects



–

Hazardous byproducts

–

Respiratory effects

–

Caustic damage to surfaces

Growing number of commercially-available products
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Module 6: Decontamination & Cleaning
Deactivation: Products Known to Deactivate




Sodium hypochlorite at about a 2%
concentration
–

Household bleach is usually 5.25%

–

1:2 parts bleach to water (~2%)

–

Some studies have used 0.5% concentration

Untreated bleach will corrode stainless
steel surfaces
–

Neutralize bleach with sodium thiosulfate or by
following with an agent to remove the sodium
thiosulfate
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Decontamination


Decontamination occurs by inactivating, neutralizing, or physically removing HD
residue from non-disposable surfaces and transferring it to absorbent,
disposable materials appropriate to the area being cleaned



Beware of surface compatibility and facility requirements



Use manufacturer’s instructions
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Decontamination: Frequency


Work surfaces of the C-PEC must be decontaminated between compounding of
different HDs



C-PEC must be decontaminated



–

At least daily (when used)

–

Any time a spill occurs

–

Before and after certification

–

Any time voluntary interruption occurs

–

If the C-PEC is moved

C-PEC work tray must be decontaminated at least monthly
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Work Surfaces Under the C-PEC Work Tray


BSCs and CACIs have work trays where contamination can build up



Accessing this area may be difficult



Follow manufacturer’s instructions



Containment airflow is compromised by opening the C-PEC, so respiratory
protection may be required
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Disinfection


Disinfection is a process of inhibiting
or destroying microorganisms



Areas intended to be sterile must be
disinfected

www.cdc.gov/hicpac/pdf/guidelines/Disinfection_Nov_2008.pdf
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Spill Control




All personnel who may be required to clean up
a spill must receive proper training in spill
management including
–

Use of PPE

–

Fit-testing of NIOSH-certified respirators

Qualified personnel must be available at all
times when HDs are being handled
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Spill Control


Policies and procedures



Trained personnel



Signs for restricting access



Spill kits



Spill materials must be disposed of as hazardous waste



Documentation of circumstances and management
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Spill Control


SOPs must be developed to prevent spills and to
direct the cleanup of HD spills



SOPs must:



–

Address size and scope of the spill

–

Specify who is responsible for spill management

–

Determine the type of PPE required

–

Address the location and capacity of spill kits

Management of the spill may be dependent on
the size and type of spill
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Spill Control: Example of Kit Contents

ASHP Guidelines on Handling Hazardous Drugs, 2018
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Spill Control: Considerations


What is the size of the spill?
–



Can it be contained using a single spill kit?

Where is the spill
–

In an area where personnel are compounding? Administering? Outside of these controlled
areas?



Is there known or suspected airborne exposure to vapors or gases?



When will personnel in the spill area be expected to do the cleanup versus when
will the entity’s HazMat team be called?
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Spill Control: Exposure Management


Seek immediate attention for
–

Personnel who are potentially exposed during the spill or spill cleanup

–

Non-employees exposed to an HD spill



Entity policy for non-employees may include reporting to the designated
emergency service for initial evaluation



Complete an incident report or exposure form
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 Environmental

Monitoring (EM)



EM described in USP <797> focuses on microbial contamination and
uses air and surface samples



EM described in USP <800> focuses on detection of HD residue which
may contaminate surfaces
–

Environmental wipe samples for HD surface residue should be performed routinely to
verify containment
•

e.g., initially as a baseline and ≤ every 6 months
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Common HD Markers


Cyclophosphamide



Ifosfamide



Methotrexate



Fluorouracil



Platinum-containing drugs
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Wipe Sampling


No standard for acceptable limits for HD surface contamination



No studies demonstrating the effectiveness of a specific number or size of wipe
samples in determining levels of HD contamination



No certifying agencies for vendors of wipe sample kits
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Wipe Sampling: Utility


Baseline information



To confirm adequate deactivation and decontamination



Follow-up after a spill
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Wipe Sampling: Suggested Sampling Areas


Interior of the C-PEC and equipment contained in it



Pass-through chambers



Surfaces in staging or work areas near the C-PEC



Areas adjacent to C-PECs
–

e.g., floors directly under the C-PEC, staging, and
dispensing areas



Areas immediately outside the HD buffer room or
C-SCA



Patient administration areas
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Wipe Sampling: Results






If any measurable contamination is found, the designated individual must
–

Identify

–

Document

–

Contain the cause of contamination

Remediation might include
–

Reevaluating work practices

–

Re-training personnel

–

Performing thorough deactivation, decontamination and cleaning

–

Improving engineering controls

Repeat the wipe sampling to validate that the process is effective
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Module 6: Decontamination & Cleaning – Knowledge Check
How often must wipe samples be done?
A.

Quarterly

B.

Semi-annually

C.

Annually

D.

No requirement
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Summary and Discussion


What are the four steps in the HD cleaning process?



Where should the spill kits be located?



What is the difference between EM required in USP <797> compared to the
monitoring recommended by USP <800>?



What areas should be considered for wipe testing?
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Thank you for attending this webinar!
1. This webinar has been recorded and will be made available free of
charge within 2–4 weeks to all attendees who registered for
today’s webinar.
2. Instructions on how to claim your CPE credits will be included in
the course completion email.
3. Please email education@usp.org if you require further
instructions or if you need more information.
4. If you have any additional questions related to this course or
USP <800>, please email CompoundingSL@usp.org
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