
Review of Laws & Regulations

Governing Hazardous Drugs

Firouzan óFredô Massoomi, Pharm.D., FASHP
Nebraska Methodist Hospital

Department of Pharmacy Services

Pharmacy Operations Coordinator

8303 Dodge St

Omaha, NE 68114



Guidelines for Hazardous Drugs

Source Year

ASHP 1984, 1990, 2006

AMA Council on Scientific
Affairs 1985

OSHA 1986, 1995, 1999

Oncology Nursing Society 1988, 2003

NIOSH Alert 2004, 2006
http://www.cdc.gov/niosh/docs/2004-165/



Advent of Modern 

day chemotherapy

Loius Goodman and 

Alfred Gillmon use 

nitrogen mustard to 

treat non-Hodgkinôs 

Lymphoma

First review of 

carcinogenic 

potential of 

anticancer drugs

ñThe carcinogencity 

of anticancer drugs: A 

Hazard in Manò

First case report 

of occupational 

exposure risk with 

HDs

ñMutagenicity in the 

urine of nurses 

handling cytostatic 

agentsò

1981

First published 

guidelines for 

handling HDs

ñDeveloping guide-

lines for working 

with antineoplastic 

drugsò

1942 1983

AMA  guidelines 

for HDs

ñGuidelines for 

handling parenteral 

antineoplasticsò

1985

Risk defined for 

occupational 

exposure to HDs

ñRisk of handling 

injectable 

antineoplastic 

agentsò

ASHP (TAB) on 

handling 

cytotoxic and 

hazardous drugs

OSHA Technical 

Manual: Control-

ling occupational 

exposure to HDs

Chapter 21.

OSHA Technical 

Manual Update: 

Controlling 

occupational 

exposure to HDs 

First US 

evaluation of a 

CSTD

ñEvaluation of the 

PhaSeal hazardous 

drug containment 

systemò

USP <797>   

òPharmaceutical 

compounding-Sterile 

preparationsò New 

Section on HDs

ASHP Guidelines 

on handling 

hazardous drugs

1990 1995 19991976 1979 2004 2006

NIOSH Alert 

Preventing 

occupational 

exposure to 

antineoplastic and 

other HDs in 

healthcare settings
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20082007

NIOSH PPE   

òPersonal Protective 

Equipment for health 

care workers who 

work with HDsò

NIOSH Surveillance   

òMedical surveillanceò

Timeline of Safe Hazardous Drug 

Guidelines and Regulations

1986

USP <797>   

òPharmaceutical 

compounding-Sterile 

preparationsò

USEPA Resource Conservation Act 

(RCRA) disposal of HDs 



United States Environmental 

Protection Agency 

(USEPA)

Occupational Safety and Health 

Association (OSHA)

Agencies That Oversee Drugs

Department of Transportation

(DOT)

United States Pharmacopeia

(USP)

Drug Enforcement Administration

(DEA)

Food & Drug Administration

(FDA)

Det Norske Veritas 

http://www.epa.gov/cgi-bin/epalink?target=http://www.epa.gov/&logname=epahome&referrer=seal
http://www.jointcommission.org/
http://pnt.gov/membership/dot-large.jpg
http://www.usp.org/
http://www.osteopathic.org/index.cfm
http://www.dnv.com/
http://www.fda.gov/default.htm


Should We Be Worried?

Carcinogenicity of agents & their mechanism of anti-cancer action

Antineoplastic agent     (abbreviation/synonym) IARC evaluation

alkylating agents

N-N-bis(2-chloroethyl)-2-naphtylamine (chlornaphazine) 1

bischloroethyl nitrosourea (BCNU, carmustine) Becenun® 2A

1,4-butanediol dimethanesulphonate (busulfan) Myleran® 1

Chlorambucil Leukeran® 1

(CCNU, lomustine) Lucostine® 2A

cisplatin Platinol®, Cisplatin® 2A

Cyclophosphamide Sendoxan® 1

Dacarbazine DTIC® 2B

Iphosphamide Holoxan® 3

Melphalan Alkeran® 1

nitrogen mustard (chlormethine, mustine) Mustin® 2A

Streptozotocin 2B

tris(1-aziridinyl)phosphine sulphide (thiotepa) Thiotepa® 1

Evaluation according to the IARC (IARC, 1998, 1999)

1: carcinogenic to humans 2A: probably carcinogenic to humans

2B: possibly carcinogenic to humans 3: not classifiable as to its carcinogenicity to humans

Source:MA McDiarmid: Safe handling of cytotoxic agents; Washington,DC 2002



Hazardous Drug Safety Paradigm

OSHA

Employee Safety

USP 797

Patient Safety

USEPA / DOT

Public Safety
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Legal Implications - Federal

ÁThe federal Food, Drugs and Cosmetics Act recognizes 

the UPS/NF as the official compendia of drug standards

ÁChapter 1 - 999 official monographs and regulatory

ĞUSP <797>

ÁChapter 1000+ are considered guidelines 

ÁDrugs failing to meet USP/NF standards for strength, 

quality, purity, packaging, or labeling

ĞDeemed ñmisbrandedò or ñadulteratedò 

Darryl S. Rich, Pharm.D., MBA, FASHP

JCAHO;NHIA 13th Annual Conference: Sterile Product Preparations; March 04, 2004

http://www.usp.org/


State Boards of Pharmacy

Green = Full adoption of USP 797

Yellow = Partial USP 797 with State Regulations on Sterile Compounding

Red = No adoption of USP 797 No State Regulations on Sterile Compounding

www.clinicaliq.com

http://www.usp.org/


ñAs pharmacists, we have been given the right to 

compound; as professionals, we have the obligation 

to compound to the highest standardsò

Kastango, ES, et al.

Am J Health-Syst Pharm.  2004;61:1928-38

ñThe most important variable affecting microbial 

contamination of admixtures was the aseptic 

technique of personnel, not the environment in 

which the drugs were compoundedò
Thomas M, Sanborn M, Couldry R.

Am J Health-Syst Pharm.  2005;62:2386-92



USP <797> Elements

ÁThere are three broad areas that contribute to 

meeting the objectives of USP <797>

Contamination

Control 

ÁAddress particulate 

sources ïpeople, 

products, process

ÁCreate a ñcleanò 

environment where 

aseptic compounding 

will take place

Training and 

Documentation

ÁCompounding 

personnel are skilled, 

educated and trained 

ÁOperator testing for 

proficiency

ÁWritten policies, 

procedures

ÁDocument training

CSP Checks 

and Tests

ÁReduce occurrence 

of contamination

ÁVerify the process 

produced correct 

CSPs

ÁUse the same 

process each time

ÁIf contamination or 

error happens, detect 

it and take action

Source: Eric Kastango 2008

http://www.usp.org/


USP <797>

Written Policies & Procedures

Proper use of PPE

On EACH piece of PPE

Aseptic and containment compounding, administering, 

labeling, receiving, storing, transporting and disposal of HDs

Spill management and accidental exposure

Proper use and maintenance of equipment

Quality Assurance monitoring

Education and training

Medical surveillance

Hazard communication and safety program

http://www.usp.org/


Categories for USP 797

ÁFive categories with Four risk levels

ÀImmediate Use

¶Must be used within one hour

¶IV Push antibiotics, Insulin doses

ÀLow-Risk compounded sterile products 

¶IV Piggy backs; IV drugs with less than 3 ingredients

ÀLow-Risk Level w/12 hour limit 

¶Administration to start within two hours

¶Ampicillin IVPB

ÀMedium-Risk compounded sterile products 

¶Batching or >3 transfers

¶Total Parenteral Nutrition (TPN)

ÀHigh-Risk compounded sterile products 

¶Non-sterile ingredients to sterile

http://www.usp.org/


Personal Protective Equipment

Step 1 Shoe Covers

Step 3 Mask

Step 2 Hair Cover

Step 6

Pair 1 HD Rated Gloves

Pair 2 Sterile Gloves

Step 4 Gowns

Step 5

Gloved hands scrubbed 

according to CDC Hand 

hygiene document

www.cdc.gov/handhygiene

No Make-up or Jewels

No iPods

Hands & elbows 

scrubbed according to 

CDC Hand hygiene 

document

Hands & elbows 

scrubbed according to 

CDC Hand hygiene 

document

http://www.usp.org/


Primary Engineering Control

Containment Aseptic IsolatorLaminar Flow Cabinet

Both create ISO 5 air via HEPA (High Efficiency Particulate Air) filter

http://www.usp.org/


Storage Conditions & Beyond Use Dating

Á In the absence of sterility testing, storage periods (before 

administration) shall not exceed the following:

Investigate physical and chemical stability of products
Sources: Manufacturers product labeling, ASHP �7�U�L�V�V�H�O�·�V���+�D�Q�G�E�R�R�N�V��& Tables�����%�L�Q�J�·�V��
Extended Stability for Parenteral Drugs


