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Objectives:

At the completion of the presentation, participants will have:

Disclaimer:
1. Knowledge of the historical perspective of health and safety The mention or photos of any products is
standards for chemotherapy (i.e., OSHA Instruction 1986 STD strictly for education purposes. While | do
01-23-001) consult to a wide range of companies in the
areas of waste management, Infection
2. Knowledge of the current guidance - NIOSH Alerts/WHO Prevention, and Occupational Health and
Guidance/JCAHO Safety, | am not employed by any of the

vendors of products shown in this PPT
3. Knowledge of trending issues - management of chemo waste:
drugs/PPE/Sharps/patient excretions

TERMS....
Cancer - The disease caused by an uncontrolled division of abnormal cells in a pereallikelyjioliavelbeenitouchedibylcanceres
part of the body...a malignant growth or tumor resulting from the division of
abnormal cells.

Chemotherapy ( Attributed to German biochemist Paul Erhlich [1854-1915]

The treatment of cancer using specific chemical agents or drugs that
are selectively destructive to malignant cells and tissues.

The treatment of disease using chemical agents or drugs that are
selectively toxic to the causative agent of the disease, such as a virus
or other microorganism.

Cytotoxic - Of, relating to, or producing a toxic effect on cells.
Cytostatic - Inhibiting or suppressing cellular growth and multiplication.

poptosis - (biology) the programmed death of some of an organism's cells as
part of its natural growth and development......Also called programmed
cell death

Reference: http://dictionary.reference.com/
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Risk Factors/Causes of Cancer in the US

Percent Attributable to Cause 9

“Gassed”
1919

John Singer Sargent.

Mustard gas

http://en.wikipedia.org/wiki/Gassed_%28painting%29

An Accidental Discovery:

From Warfare to Mainstay: Mustard Derivatives
Play Evolving Role in Cancer Therapy —
November 2011

The discovery of nitrogen mustard’s potential in cancer
therapy could easily have taken place in 1919. Edward
Bell Krumbhaar, MD, PhD, who would go on to become a
leading pathologist and cardiac physician in Philadelphia,
Pennsylvania, was a medical officer with the American
forces in France when he studied the effects of mustard
gas on soldiers and noted its tendency to kill bone
marrow and suppress white blood cell production.

The breakthrough realization about the potential for
using nitrogen mustard in cancer treatment, however,
did not come until World War I, when the US
government asked researchers at Yale School of
Medicine in New Haven, Connecticut, to study potential
antidotes to mustard gas as a weapon. They realized the
agent’s promise as a treatment for lymphoid
malignancies and began developing a mouse model for
testing.

Reference : http://www.onclive.com/print.php?url=/publications/
Oncology-live/2011/november-2011/From-Warfare-to-Mainstay-Mustard-
Derivatives-Play-Evolving-Role-in-Cancer-Therapy
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Mustard derivatives (also known as alkylating agents) include the following:

*Mustragen — 1949 | [e—

| @aosmnane |
*Chlorambucil ( Leukeran) — 1957 | LEUKERAN® |

| !'(‘Nnbr'im;uull |

| Tablets !
*Cyclophosphamide (Cytoxan) — 1959 | 2m |

Gehubecont g cuse 8
*Melphalan ( Alkeran) — 1964 Rouly ﬁ?gfmmm, [1:= =
‘f;'l':-'i"mlnn

=

«Ifosfamide (Ifex) — 1988

«Treanda — 2008

Reference : http://www.onclive.com/print.php?url=/publications/Oncology-live/
2011/november-2011/From-Warfare-to-Mainstay-Mustard-Derivatives-Play-
Evolving-Role-in-Cancer-Therapy

Surgery and radiation therapy were the primary
treatments for cancer in the 1950s. The National
Chemotherapy Program, a federal program funded in
1955, supported the development of new
chemotherapy agents. Due to advances in science,
chemotherapy is now commonly administered for the
treatment of cancer in patients with both solid tumors
and hematologic malignancies. The United States Food
and Drug Administration (FDA) approved 85 drugs used
in the treatment of cancer between the years of 1949
and 1992, 85 drugs in the next eight years (1993-2000),
and 34 drugs during the three-year period from 2001
to 2004 (FDA, 2004).

Timeline | The history of chemotherapy

Timeine | The history of chemotherapy

1970  1o72 175 to73  1o80

http://www.nature.com/nrc/journal/v5/n1/fig_tab/nrc1529_I1.html

In the 1970s, several chemotherapy agents were linked to secondary
leukemia and other cancers in treated patients. This information was
accompanied by the notion that health risks might extend to persons
occupationally exposed to the drugs (Donner, 1978; Ng, 1970).
Lancet published the first convincing evidence in a letter to the
editor by Falck, et al in 1979.

In a small, but controlled study, mutagenic activity (as measured by
the Ames test) was found in the urine of patients who received
chemotherapy as well as nurses who administered chemotherapy.
The Ames test measures genetic mutations in bacteria after exposure
to compounds. Ninety percent of known carcinogens test positive on
this test. The test is reliable during drug excretion in the urine, which
is usually within 48 hours of exposure. It has neither high sensitivity
nor specificity (Polovich 2003). Several other studies followed that
demonstrated risks from occupational exposure to chemotherapy.

In the 1970s and 1980s it was common practice for nurses to
perform drug preparation activities in medication rooms on nursing
units (Stolar 1988).The main route of exposure to hazardous drugs
was thought to be inhalation of drug aerosols generated during
preparation. To reduce this risk, OSHA guidelines state that
cytotoxic drug preparation must be performed in a biological safety
cabinet (BSC) in a designated area, usually a pharmacy. A BSC has
vertical airflow that moves away from the worker, as opposed to
horizontal airflow that moves away from the product toward the
worker. Vertical airflow protects the worker, while horizontal
airflow is designed to protect the sterile product from
contamination. Air leaving a BSC is filtered through a HEPA (high

efficiency particulate air) filter.
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As a result of this study, a closed-face, vertical laminar-flow el b et oo O Sl
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where the heaviest load of cancer chemotherapeutic agents e s e ey S e
are prepared. Additional vertical laminar-flow hoods have been :
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and Tumor Institute in Houston.
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IV, Guldolnesfor the Haseling of CDs 11, A7 Studies in the ‘90s.....

A, Drug Preparation ... A7

e RIRTEEY RTERS Ryt

Biological safety cabinets (BSCs) provide imperfect protection against
hazardous drug exposure. Other types of ventilated cabinets may provide
containment, but are not currently available in pharmacies.

a.Syinges and IV Batles:

5, Orug Acminisrasen

a2z 23, Wk Pracies . 1D
€, Carig for Patens Receiing C05 11 1, A4 STD 01.23-001 Routine handling activities can result in contamination of the worker and work
1. Personal Protective Equipment .. .. Asl4 2. Lnen .. .. ... Aeld. " ' a environment.
0, Wast Depaan . 1 . s Guidelines for
LBt ve A 2 ol A5, Dl e BIS cytotoxic There is frequent and persistent contamination of the environment where
" (Antineoplastic) hazardous drugs are handled.

‘OSHA Insruction PUB 81,1 JAN 25, 1986 Office of Occupational Medicine: Drugs

TABLE OF CONTENTS (crtiue) Dermal absorption of hazardous drugs as a result of contact with contaminated

B a ) )

e e surfaces is another potential route of exposure.
1, General Procecures .. .., . A=15 2, Personnel Contamination . . .. Ae16 3, Cleanup of Small Splls 1 11 Ae164, Splls In Hoods 4 414 1+ A=16 5, Cleanup.
oftarge Sk . A7 6.5 ... e el

Failure to use personal protective equipment can result in inadvertent
contamination of clothing.

£, eacal Survellanc

[res— A8 ey A8
G Storage Transoort 1114 s Workers who are not directly involved in activities related to hazardous drug
1 Siroge Areas. .. . e 2, Receg DA CO Pckges . A3 TSR .1 419 handling are at risk for exposure.
IO pTR———— Y
_ Drug exposure can result in drug absorption that can be measured.
. a2 oIS . bt ... A0
st of Arancopesic Ageis 1421 22
. Criteria for Defining Hazardous Drugs
Workplace
= Drugs that meet one or more of the following criteria should be
m handled as hazardous:
Carcinogenicity
o . ovel | toxicit
A L E R ’ DHHS (NIOSH Publication S co tz;ic“ oxicity
Number 2004-165 it s i
September 2004) Organ toxicity at low doses
Preventing Occupational Exposures to P! Genotoxicity
Antincoplastic and Other Hazardous Drugs Structure or toxicity similar to drugs classified as hazardous using
A S T the above criteria
From F ing O ional Exp es To Antil lastic And
Other Hazardous Drugs In Healthcare Settings. (NIOSH, 2004)
23 24
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The employer responsibilities include:

Developing policies and procedures for the safe storage, transport,
imini 1, and disposal of | | agents.

Identifying those hazardous drugs used in the facility and
determining methods for updating the list.

Making guidance documents such as Material Safety Data Sheets
(MSDS) available to health care workers who handle hazardous
drugs.

Requiring that all employees who handle hazardous drugs wear
personal protective equipment (PPE) designated for the purpose .

Requiring a BSC for the preparation of hazardous drugs.

Prohibiting eating, drinking, etc. in areas where hazardous drugs are handled.
Providing mandatory training for all employees based on their hazardous drug
handling tasks.

Developing a hazardous-drug spill management policy and procedure.

Setting forth a plan for medical surveillance of personnel handling hazardous
drugs.

Addressing in a policy workers’ hazardous drug handling during pregnancy.
The Oncology Nursing Society recommends that employers provide alternate
duty to employees who request other assi due to p the
desire to conceive, or breast-feeding

ing e with safe-handling policies and procedures.

The health care worker responsibilities include:
Participating in training before handling hazardous drugs and updating
knowledge based on new information.

Referring to guidance documents as necessary for information regarding
hazardous drugs.

Utilizing BSCs in drug preparation.

Consi: ly using ri ded gloves, gowns, and face and respiratory
protection.

Washing hands after drug handling activities and removal of PPE.

Disposing of materials contaminated with hazardous drugs separately from
other waste in designated containers.

Cleaning up |
procedures.

drug spills i liately according to recommended

Following institutional procedures for reporting and following up on
accidental exposure to hazardous drugs.

y Investigate

Lifesaving Drugs, Deadly Consequences

‘Secondhand chemo’ puts healtheare workers at risk

http://www.invw.org/chemo-main

Group 1: Human Carcinogens Group 2A: Probable Human Carcinogens
Arsenic trioxide Azacitidine
Azathioprine BCNU

Chlorambucil ccNu
Chlornaphazine Chlorozotocin
Cyclophosphamide Cisplatin

Etoposide Doxorubicin HCI
Busuifan N-Ethyl-N-nitrosourea
Melphalan Mechlorethamine HCI
Semustine N-Methyl-nitrosourea
Tamoxifen Procarbazine HCI
Thiotepa Teniposide

Treosulfan

MoPP!

ECB?

1 on Cancer, htp://monographs.arc fENG/Classiication/ndex php.

29

Pregnancy Pregnancy
(D Category. i) Category
Arsenic trioide o X
Az e o )
o Lefunomide X
o Lomustine 0
o Mechorethamine HC o
o Melphalan o
o Mercaptopurine 0
o Methotrrate X
) Mitorantron HCI )
o Oxalplati o
o Paciarel o
Dactinomycin o Piobroman 0
Daunorubicn HCI o Frocarbazine o
ocets 0 0
i HC o )
an o o
Etoposide o x
Fowridine o )
fludarabine ) )
Fuorauracl o Topotecan )
Gemcitabine o Tositumormat X
Hydroxyurea o
ftumomat tueten o Vinbastne sufete o
aruic o Vincristine sufate o
o Vinoreoine tartrate o
0

ormalties inthe fetus, The risks
may becoma) pregnant.
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L 3 Medical Surveillance for Healthcare
Personal Protective Equipment for Safe Handling of Hazardous Drugs Workers Exposed to Hazardous Drugs
Health Care Workers Who Work with for Veterinary Healthcare Workers

Hazardous Drugs

Description of S
Summary Controls Exposure.
Summary
Policies and Procedures
Description of ‘
Exposure e Descrptonof

Controls

T R e
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Evaluation of Safety Climate, Health
Optimal Hazardous Drug Process Concerns, and Pha.rmaceuucal Dust
amination ports can be minirized withthe adopion of a total hazarckus chug saety program. Exposures at a Mail Order Pharmacy
Kenneth W. Fent, PhD, CI)I
Hazardous Drug Contamination Paints Y Minimized Conamination Points Loren Tapp, MD,
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33 34
Evaluation of Pharmaceutical Dust Exposures
at an Outpatient Pharmacy
What We Found —

o Many contractor employees were not comfortable § e Dwpan, JSPHL MSCAE, G
taking time off work when ill y < Y

o Some employees were concerned about repetitive
tasks and prolonged standing 4

o Contractor employees reported more eye. nose.
throat. and skin irritation and cough associated with thH

ror e Heo t
work than company employees

© No employees reported any changes in their health
consistent with exposures to hazardous drugs

o Employees released particles into the air during certain job tasks.

o Employees who worked in the Baker machine area had among the highest exposures to
inhalable dust and lactose.

o Anemployee who cleaned and repaired Baker machine cells was exposed to airborne e ,,"7‘;”"“"“’”"’ p—
lisinopril above the exposure limit, A few employees were exposed to multiple active I ]
pharmaceutical ingredients 1=

® We found a hazardous drug. methotrexate. in air at levels below the manufacturer’s
exposure limit. We also found it on a work surface.

35 36
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What We Found

One employee was exposed to lisinopril on
two workdays at levels near or above the
manufacturer’s exposure limit.

NIOSH List of Antineoplastic

Dust was released into the air when automatic
dispensing machine canisters were cleaned with
compressed air. Filling canisters with tablets
produced lower levels of dust in the air.

and Other Hazardous Drugs
in Healthcare Settings, 2014

NDHHS (NIOSH)
Publication Number
2014-138 (Supersedes
2012-150)

September 2014

After employees used compressed air to clean canisters, more than an hour passed
before the small particles produced were no longer in the air.

‘We found lactose and active pharmaceutical ingredients in the dust in the air. Lactose
was found on surfaces throughout the pharmacy. This suggests that some dust in air and
on surfaces was from pharmaceuticals.

Some employees wore nitrile gloves when handling pharmaceuticals. Employees did
not wear protective clothing or safety glasses.

Table 5 (Continued). i
Table 5. Personal protective equipment and engineering controls for working with hazardous drugs in healthcare settings’
working with hazardous drugs in healthcare settings Ventilated
Dowble Proacve  Eye  hespiotory  engineeng
Vertoted Fomuton  Actty  Gows | gown_ protecion_ prtecton. <o
Double proectve &y Respiatory  angineenng
Fomiation  Acivty  gows own_protetion _prowcion  contel Subcutancous, Prpamton e yes  yesifoa yesfinotdone yesBCor
ntramesciar (g Tran st oG
actabltor Adminstaton rotinge  no 1o = a ecton " fomvilor Tn o
Gonle " fomuntde gloe st s
Srodbe
= pimson s s yeuiiaud s finkalstion NA
fompreomes Tatcoud poenis
Tablets or cap-  Cutting, yes. yes no yes, fnotdone  yes' syringe
sules "';‘f""‘q” 02 control Intravenous  Compounding yes yes  yesifnot  yesifnotdone yes BSCor
e e donein  inacontol  CAGGrecom-
ankuation acontol  davico mend usa of
Jctesticd =
o
Ainktston e yes yesifloud s fiohabiton N recom
e o e yestipowder NA cprapred Tatcoud poental . menduseol
Sones i
Onlllud  Compounding yes ’o yesnt yestinotdone yeo Soonfor  Gompandng ey i yenfcdons s
ang lonein i come iaton T =
Sntol  deves Vo g’ mentuseet
o dovee &5
himstaton e - w a nnstton vy sy a
e
Topaldng  Compoundng yes ws v esnetdone e b pion
e nlaion o m om
Admisaton yes yos  yesiiaud yes fihaiton NA clatonfor et
kot poental i
S
Amoe  Openg sy ot yesfrotdono yeusSCor
donein ina control caa aper
Seniol deves
B et
39 40
Herceptin s.c.
okt fnes ] 2
Timeline | The history of chemotherapy Injektionsdevice “MyDose
ey
°

Ein Batterie-getriebener Motor stellt die gleichmaRige s.c.-Injektion
von Herceptin tiber ca. 5 min sicher.

Die Nadel wird erst bei Start der Injektion ausgefahren und nach dem
Ende ins Gehause zurlickgezogen.

Eine LED-Leuchte zeigt den Status der Injektionan.

Das transparente Fenster erméglicht eine Erfolgkontrolle der

X Injektion:

http://www.nature.com/nrc/journal/v5/n1/fig_tab/nrc1529_I1.html

http://images.slideplayer.de/2/864499/slides/slide_17.jpg
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Preference for ori
in patients with HER2-positive early breast cancer (PrefHer): an open-label
randomised study

Prof Xavier Pivot MD et al

ration of trast

The Lancet Oncology, Volume 14, Issue 10, Pages 962 - 970, September 2013

Nine out of 10 (91.5 per cent) HER2-positive breast cancer patients
preferred the subcutaneous (SC) injection of Herceptin (trastuzumab) —an
injection in the skin — to the current practice of intravenous drip delivery.
Patients reported less pain and discomfort and spent up to 80 per cent less
time in the hospital chair, as a SC injection around five minutes per visit,
compared with 30-90 minutes for IV treatment.

http://www.thelancet.com/journals/lanonc/article/
PIIS1470-2045%2813%2970383-8/abstract

http://www.bsms.ac.uk/about/news/herceptin-by-injection-is-quicker-and-
preferred-say-breast-cance/

C. Caring for Patients Receiving CDs.

1. Personal Protective Equipment. Personnel dealing with blood, vomitus, or excreta from patients who 3
surgical latex gloves and disposable gowns, to be discarded after each use as detailed under Waste

the above substances.

2. Linen, Linen contaminated with CDs, blood,
marked laundry bag and the laundry bag placed in a labeled impervious bag. This la

be added o other laundry for an

vomitus, or excreta from 2 patient who has rece}

gain

D. Waste Disposal.

Ds, urless

nd
hN whike handiing this material. (No agéonal
)

1. Equipment, Cytotaxic

bags
and colored differently from other hospital trash bags, should be used for the

o

labeled with 2

discarded gloves,

Al

be put.

A

OSHA Instruction PUB 8-1.1 JAN 29, 1986 Office of Occupational Medicine

2. Needles, syringes, and breakabe items should be placed in a plastic vial or puncture proof box before they #fe placed into the bag; needi should not be:

clipped or capped nor

e\

b
area to another, The bag should be sealed when it i filled 2nd the carton should be taped,

2. Handiing.

not p moved from one

of handling this waste with care and on procedures governing spills and lesis,

and should

3. Disposal. These wastes must be handled separately from other hospita trash, and must be regarded as toric (hazardous) wastes and disposed of in
accordance with applicable reguiations, (See reference 57 and/or more recent publications.)

2. Disposal ina
must be licensed, and the waste

v landfil for toxic wastes ble a

If waste

the company

in covered,

ners.

b. Chemical inactivation of CDs is often ineffective and may produce by-products that are more miutagenic than the parent drug. (See reference 31.) Therefore,
by chemical inacth

bags that contained

UNUSED syringes
containing
hazardous drugs

5 procedures are developed. m
Waste streams........ R
Collection Bags
. Regulated Hazardous
Solid Waste Medical Waste Waste
— ——
Liquid Waste: Radiological Recycling Organic Waste
- - Waste
=
." 4 el
(CDAVERT Phar\r;]vac$ut|cal Donations -
aste }
45 46

Recommended Pharmaceutical Waste Streams

(residue, bulk)

- Chemo spill clean up.
- Hazardous spill clean up

Federally permitted
hazardous waste

incinerator

Copyright © 2002 by PharmEcology™ Associates, LLC

Providence . .
HAZARDOUS = HAZARDOUS CHEMO CHEMO
. . MUNICIPAL WASTE WASTE WASTE WASTE
armaceutica aste an 1SpOsa B IR |-stanrsl] [I-sory
-Packaging  Maybe ~paisted +224%alcohol  + Vials - Gowns Al waste +Non-chemo
*Emoty ottes e ~Ulisted ~Collodion ~Empty - Gloves pharmaceuticals  vials
< Paner ew - Dalsted - Oxidizers - Syringes/Neades « Goggles NOT hazardous - Empty
pr—— e . ~Toxic lgnitable Tempy including “Non-chero
s - (Heavy metals)  compressed - IV's «Wipes antibiotics, IV's  syringes/
Bulk Chemo, +Food waste, etc. NO ANTIBIOTICS _ ¢ 20 e gas Empty dles.
& empty vials

& _ e [
Zhy=ostonine sRecess | WNECESER " iravror
glass, plastic treatment plant - Others ‘These may be combined IF
prita et s woarose
= comteaass s oo
LLEZED recommendations

‘medical waste disposal firm.
Should be incinerated, not directly
landfilled. The non-hazardous ash
‘may be landfilled.

(high temperatre,
.= crubbers)

ferosors All other

(inhalers) drugs, & »

empty & Low temperathre incinerator
: ined hakardous
containers waste landfill Ash
Laitil
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Bull. Environ. Contam. Toxicol. (2003) 71:170-175 TEnvironmental
© 2003 5y jer-Verlag New York lnc. Co
D New Y {Serrminstiey

Mutagsnicity of Antineoplastic Drug Residues Treated in
Health Care Waste Autoclave

M. D. Bassi, J. Moretton

Hygiene Department, Faculty of Pharmacy and Biochemistry, University of Buenos
Aires, Junin 956, Piso 4°, CP1113AAC Buenos Aires, Argentina

Recetved: 19 July 2002/Accepted: 15 March 2003

The results obtained when 5-fluorouracil, doxorubicin, cisplatin, carboplatin,
methotrexate and cyclophosphamide were tested with the Salmonella typhimurinm
assay are shown in Table 1. Doxorubicin. 5-fluorouracil. cisplatin, carboplatin, did
not show any variation in mutagenic activity after autoclaving The same
concentration-response curves were found before and after treatment.

‘was shown to be ic in the Ames test and autoclaving did
not generate mutagenic products. Similar results were obtained when the
methotrexate was tested with Saccharomyces cerevisiae D7 conversion and
reversion assay and Bacillus subfillis Rec assay (data not shown)

Surprisingly cyclophosphamide showed a variation in its mutagenic effect after
autoclaving. Before treatment, its mutagenicity was only detected with TA 100
strain in the presence of the S9 fraction. After treatment the drug was still

mutagenic on TA 100 strain with or without $9 activation. Its mutagenic potency
was increased by a factor of 5

Guidelines for the safe handling
of excreta contaminated
by cytotoxic agents

YAAKOY CASS AND CATIRRE F. MUSGRAVE

Au ) Hosp Pharm. 1992; 49:1957-5

Examination of the pharmacokinetics of anti-
neoplastic agents indicates that the potential danger
to health-care providers does not end with drug ad-
ministration. Persons handling the excreta from pa-
tients receiving antineoplastics, or equipment soiled
by the excreta, may be exposed to cytotoxic contami-
nation, because the excreta may contain residues of
the antineoplastic agent administered or its active me-
tabolites.

50
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JCHAHO input....

MM.06.06.01 requires safe administration of medication and that the family
should be informed regarding other concerns (including proper disposal) when
new medications are started.

PC.02.03.01 Requires that a learning needs assessment is completed and that
patient education, then, is provided based on this assessment. This would
certainly include education related to safe use, disposal, etc. of medications the
patient has received during a hospital encounter, and/or medications to be
continued after discharge.

MM.05.01.09 Discusses the use of cautionary labels on medications dispensed.
There is a cautionary label which says "chemotherapy," and during the education
process under PC as stated above, education regarding what one should do when
the medication has the "chemotherapy" sticker on the container of medication.
Included once again in the information provided should be a referral to this
sticker and what that means in terms of proper disposal and danger to others
with whom the patient may contact.

NPSG.03.06.01 includes requirements about maintaining accurate
medication information, providing patients with a list of medications to
continue after their hospital encounter, and educating patients on the
importance of managing medication information to the patient when
he or she is discharged from the hospital or at the end of an outpatient
encounter.

MM.01.01.03 include requirements for safe management of high alert
and hazardous medications and also references requirements at EC.
02.02.01 which addresses risks associated with disposing of hazardous
medications. Lastly, organizations are required to be in compliance
with law and regulation regarding proper use, handling and disposal of
such medications (see LD.04.01.01).

Each of the accreditation standards referenced above are found in the
Comprehensive Accreditation Manual for Hospitals. Each accredited
organization's Accreditation Coordinator has a copy of this manual
containing these requirements.

Post ions to: https://web.joi jissit i issi i i m.aspx  s6

Pharma-Cycle's
Family Safe Systom

http://www.cytotoxicsafety.org/

Toxic Substances Hydrology Program
Fishores: Aquatic and Exdangered Resources Program
Contaminant Bislogy Program

Prevalence of Tumors in Brown Bullhead from
Three Lakes in Southeastern Massachusetts, 2002

Scientific Investigations Report 2008-5198

US. Doparimant of the nior
US. GeologicalSurvey

Environmental
Life-Cycle of

Pharmaceuticals

N N

-

http://www.epa.gov/esd/bios/daughton/drug-
lifecycle.pdf 59

What Happens to the Drugs Post Treatment?

A few Bad Actors are Excreted from
Patients in Active Form

ey Segon o Tees e 260)

Septic Systems Destroyed and the
well poisoned

&

roundwater
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Recent pharmacovigilance
legislation in the EU
acknowledges that the pollution
of waters and soils with
pharmaceutical residues is an
emerging environmental issue.
The European Commission was
asked to deliver a report on the
scale of the issue, the causes, and
possible policy options to mitigate
such impacts. More recently, in
the framework of the adoption of
the Directive regarding priority
substances in the field of water
policy, the Commission has been
asked to develop, instead of the
report, a strategic approach to
pollution of water by
bi 61’ pharmaceutical substances by the
e end of 2015.

Study on the environmental risks of medicinal
products
FiNAL REPORT

Executive Agencyfo eath sad Consumars
120ncember 2013
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References:

http://www.cdc.gov/niosh/topics/antineoplastic/nioshpubs.html|

Centers fo Disease Control and Pevertion
OCCUPATIONAL EXPOSURE TO ANTINEOPLASTIC AGENTS
NIOSH Publications

Alerts

'DHHS (NIOSH) Publcat

y

U

Hazardous Drug List Update
N

A ielach b
'DIHS (NTOSH) Publication No. 2014-138 (September 2014)

Workplace Solutions

'DHHS (NIOSH) Publication No. 2007-124 (2007)
Personal Protective
solulons 2000106
DHHS (NIOSH) Publication No. 2009-106 (2008)

‘Sale Handlingof
DHILS (NIOSH) Publication No. 2010-150 (2010)

Medical Sureilance for Healthcare Workers Exposed to Hazardous
'DHHS (NIOSH) Publication No. 2013-103 (2013) - supersedes 2007117

http://www.paho.org/hg/
index.php?
option=com_docman&task=doc_
download&gid=24983&Itemid=&
lang=en

Safe Handling of Hazardous
Chemotherapy Drugs
ited-Resource Settings

pan American @mu Health
n ]
‘Organization Oriaan

e Americas

ON LINE Journal of Nursing Issues

Volume 9 — 2004 No 3: Sept'04
Hazardous Drugs

Safe Handling of Hazardous Drugs

Martha Polovich, MN, RN, AOCN

http://www.nursingworld.org/MainMenuCategories/ANAMarketplace/
ANAPeriodicals/OJIN/TableofContents/Volume92004/No3Sept04/
HazardousDrugs.aspx#Stolar83

Thank-you!

December 8 TELECLASS EDUCATION 2015 SCHEDULE RELEASE
http://www.webbertraining.com/schedulep1.php

December 11 ENVIRONMENTAL CLEANINGIN HEALTHCARE: IS MONITORING OF
CLEANING COMPLIANCE REALLY NEEDED?
Dr. Michelle Alfa, Diagnostic Services of Manitoba

Consider a Full Year Subseription

m/schedulepl.php
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