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Definitions

Health-care waste

Total waste stream from HCW generators
(major and scattered sources)

Hazardous health-care waste

75 - 90% of general waste (similar to domestic waste)
10 - 25% is hazardous (infectious, toxic etc.)
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Health-care activities

Health-care activities (for humans)
generating waste include:
Diagnosis
Treatment
FPrevention of diseases
Alleviation of disablement

Associated research
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Hazardous health-care waste

Infectious Chemical

Pathological Heavy metals

Sharps Pressurized
Pharmaceutical containers

(Genotoxic Radioactive

II |
\ﬂﬁ?‘ ‘Warld Health Organization /
|r: i —=




Categories of health-care waste

Waste category

Description and examples

Infectious waste

Pathological waste

Sharps

Pharmaceutical waste

Genotoxic waste

Chemical waste

Wastes with high content of
heavy metals

Pressurized containers

Radioactive waste

Waste suspected to contain pathogens
e.g. laboratory cultures; waste from isolation wards; tissues
(swabs), materials, or equipment that have been in contact
with infected patients; excreta

Human tissues or fluids
e.g. body parts; blood and other body fluids; fetuses

Sharp waste
e.q. needles; infusion sets; scalpels; knives; blades; broken
glass

Waste containing pharmaceuticals
e.g. pharmaceuticals that are expired or no longer needed:;
items contaminated by or containing pharmaceuticals
(bottles, boxes)

Waste containing substances with genotoxic properties
e.g. waste containing cytostatic drugs (often used in cancer
therapy); genotoxic chemicals

Waste containing chemical substances
e.g. laboratory reagents; film developer; disinfectants that
are expired or no longer needed; solvents

Batteries; broken thermometers; blood-pressure gauges; eic.

Gas cylinders; gas cartridges; aerosol cans

Waste containing radioactive substances
e.g. unused liquids from radiotherapy or laboratory research;
contaminated glassware, packages, or absorbent paper;
urine and excreta from patients treated or tested with
unsealed radionuclides; sealed sources




Infectious - Cultures and Stocks




Infectious - Cultures and Stocks

Swarming Proteus mirabilis




Infectious Human Blood and Blood Products

This waste shall include:

(1) discarded waste human blood, discarded blood
components (e.g. serum and plasma), containers with free
flowing blood or blood components or discarded saturated
material containing free flowing blood or blood
components; and

(11) materials saturated with blood or blood products.




Pathological Wastes




Sharps — Needles, Syringes, Tubes of Blood,
Scalpel Blades.










Animal Waste and Animal Bedding




Management of Dental Wastes
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Typical Laboratory Hazardous
Wastes

Which are
hazardous?




What is RCRA?

RCRA is the Resource Conservation and Recovery Act,
which was enacted by Congress in 1976.

RCRA's primary goals are to protect human health and
the environment from the potential hazards of waste
disposal, to conserve energy and natural resources, to
reduce the amount of waste generated, and to ensure
that wastes are managed in an environmentally sound
manner.

RCRA mandated regulations are found in the Code of
Federal Regulations at Title 40 (40 CFR)

www.gpo.gov CFR...Title 40...Parts 260-280



RCRA Hazardous Waste / Hazardous Drug
Categories

Two Categories of RCRA Hazardous Waste:

e Listed Waste
P — Listed (Acutely Hazardous) Includes 1 Chemo Agent

U - Listed (Chemotherapy Drugs)

 Characteristic Waste - 4 characteristics
— Ignitability, Corrosively, Reactivity, Toxicity

e Hazardous Waste is Compatible or Non-Compatible

Compatible — can be placed in a container without danger of reaction
Non-Compatible — potential for chemical reaction if co-mingled



Characteristic Hazardous Waste (D Number)

Ignitability - Aqueous Solution containing 24% alcohol or more
by volume & flash point<140° F., D001 Waste.

Corrosivity - An aqueous solution having a pH <=2 or >=to0 12.5,
D002 Waste.

Reactivity - Must meet eight separate criteria identifying certain
explosive and water reactive wastes. D003 waste. Nitroglycerin
formulations are excluded federally from the P081 listing as non-
reactive as of August 14, 2001 under FR: May 16, 2001. Some
states have adopted the exclusion.

Toxicity - Approximately 40 chemicals which meet specific
leaching concentrations. Examples of potential toxic
pharmaceuticals: Arsenic, Barium, Mercury ,Cadmium,
Chloroform, Selenium, Chromium, Silver (Specific D Numbers)



Characteristic Hazardous Waste (D Number)

* D004 - Arsenic

e DOO5 - Barium
D006 - Cadmium
D007 - Chromium
 DOO8 - Lead

D009 - Mercury

* D010 - Selenium
e D011 - Silver

Toxicity =

Heavy Metals



Examples of P - Listed Pharmaceutical Waste

e Arsenic trioxide P012
 Epinephrine P042
* Nicotine PO75
* Nitroglycerin P0O81
 Phentermine (CIV) P046
 Physostigmine P204
* Physostigmine Salicylate P188

e Warfarin >0.3% P0O01



Examples of U — Listed Pharmaceutical Waste

e Chloral Hydrate(CIV) U034 ° Streptozotocin U206

e Chlorambucil U035 * Lindane U129
e Cyclophosphamide U058 < Saccharin U202
* Daunomycin U059 « Selenium Sulfide U205
* Melphalan U150 . uyracil Mustard U237

e Mitomycin C U010 . \warfarin<0.3% U248



Common Chemo / Genotoxic Wastes

Common Chemotherapeutic / Antineoplastic Wastes

e Chlorambucil [Leukeran]

e Cyclophosphamide [Cytoxan, CTX, Neosar]
e Daunomycin [Daunorubicin, Cerubidine)
e Melphalan [Alkeran, L-PAM]

e Mitomycin C [Mitomycin, Mutamycin]

e Streptozotocin, Chlornaphazine [Zanosar]
e  Uracil Mustard

* Ethyl Carbamate

e Azaserine

* 3-Methylcholanthrene

e Arsenic Trioxide (Trisenox)

e Bevacizumab (Avastin)

e Carmustine (Bicnu)

e Irinotecan Hydrochloride (Campostar)

e Doxorubicin Hydrochloride (Doxil)

* Oxaliplatin (Eloxatin)

U035
U058
U059
U150
U010
U206
U237
U238
U015
U157
P012
Non-RCRA Hazardous
Non-RCRA Hazardous
Non-RCRA Hazardous
Non-RCRA Hazardous
Non-RCRA Hazardous



What Percentage of Drugs are

RCRA Hazardous?*
e Federal hazardous 4,686 4%
 Risk Management Hazardous 10,973 10%
e “Non-Hazardous” 99,240 86%
e Total Products 114,899
 Total Hazardous Products 15,659 14%
* Total Products containing mercury 482 0.4%

*Based on PharmEcology Wizard data as of March 18", 2004



P Listed Waste

Acutely Hazardous

Includes Epinephrine, Nicotine, Nitroglycerin,
Phentermine, Physostigmine, Warfarin,
Arsenic trioxide (chemo drug)

Empty containers (except for used syringes)
are hazardous waste — not RMW

P-listed waste containers are not “RCRA
empty”, unless they are triple rinsed
(resulting rinsate must be discarded as
hazardous waste).



U-Listed Hazardous Waste

Toxic

Chemo Drugs

Empty U-listed drug containers can be disposed of
as RMW if:

v" All contents have been removed using normal
means

AND
v' No more than 3% by weight remains

If BOTH conditions are not met, empty U-listed drug
containers must be treated as hazardous waste.



Typical Laboratory Hazardous
Wastes

Which are
hazardous?










Mercury




Laboratory Thermometers
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Chemicals in the Laboratory
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Switches

e Vacuum System Barostats
e Boiler Barostats

e Boiler Water Level Switch

e Mercury Room Thermostat
e Sump Pump Switch

e X-Ray Tube



Thermostats containing Mercury




Non-Mercury Thermostat




Fluorescent Lighting

e Fluorescent Tubes
e Bilirubin Lights



Batteries

Description
,5,

Alkaline and Small « Camera L.3.r| Ie.zl- with

Carbon Zinc

Sealed .&.a'a..il. Handheld age
Mon-rechargeable D-cell electronics Mon-toxic
Labeled general C-cell Mon-gpillable

purpose or heavy gy
duty Button cells
Hybrid Large Large pack of Hybrid Mon-spillable
Automotive Most common: small cells automobile
MNiMH & Li-ion




Sealed
Rechargeable

Lead Acid Gel

Small to medium
Sealed
Rechargeable

Rectangular
Custom sizes
in hard plastic
case

Wheel chairs
Partable tools
and instruments

Non-spillable
gelled
electrolyte
Toxic

Can cause fire
if short -
circuited

Lithium (Primiary)

Small
Sealed

Non-rechargeable

Button cells
Al

AbA

av
Small-cylinder
Custom sizes

Camera
Handheld
Electronics
Alams

Memory backup
High-tem perature
applications
Pacemakers

Non-gpill-able
MNon-toxic
Can overheat
or explode if
short-circuited

Lithium-ion
(Li-ion)

Small
Sealed
Rechargeable

Custom sizes
in hard plastic
case
Small-cylinder
Button cells

Laptop
computers
Power tools
Hybrid
automobiles
Video camera
Handheld
electronics

Non-gpillable
MNon-toxic

Small
Sealed

Non-rechargeable

Al

av
Small-cylinder
Custom

sizes

Camera
Medical devices

MNon-spillable,
Toxic

MNever
incinerate
Produces
highly toxic
vapors

Nickel-Cadmium
(NIiCd)

Small
Sealed

Non-rechargeable

Al

AlA

C-cell

D-cell
Small-cylinder
Poly-wrapped
cell packs
Custom sizes
in hard plastic
case

Laptop
computers
Power tools
Handheld
electronics
Medical
equipment

Non-zpillable,
Toxic

Never
incinerate
Produces
highly toxic
vapors

Micke! Metal
Hydride (NiMH)

Small
Sealed
Rechargeable

Al

AlA

C-cell

D-cell
Poly-wrapped
cell packs
Small-cylinder
Custom sizes

Laptop
computers
Power tools
Hybrid
automobile
Camera
Handheld
electronics

Non-zpillable
Mon-toxic

Silver Oxide

Small
Sealed
Rechargeable

Button cells
High-voltage
Small-cylinder
Large Custom
gizes

Hearing aids
Camera

Non-spillable
MNon-toxic

Zinc Air

Small
Sealed

Mon-rechargeable

Button cells
av

Custom
siZes

Hearing aids
Mechanically
Recharged
Electric vehicles

Non-zpillable
Mon-toxic




Radionuclides or radicisctopes that are commonly used for medicaliclinical re:

grouped into 3 groups as shown below (Table 1). Ra d i O a ct ive
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14C -Urea Breath Test

“C-Urea Breath Test for
Presence of H. pylori

User's

Guide =




Radiation Safety

What is the risk from the “C?

The "C-urea breath test gives a maximum Effective Dose Equivalent (EDE) to
the patient of 0.3 mrem. This is approximately the same radiation dose as 24
hours of normal background radiation.

What is the dose to the people performing the test? Are they at risk?
The Muclear Regulatory Commission (NRC) has performed an analysis of the
radiation dose estimates for personnel working the “C-urea breath test and
concluded that the risks to those performing the test is insignificant. The NRC
has exempted the performance of this test from their regulations.




Waste Disposal

What do | do with the packaging considering it was used with radioactive
material?

All references to radioactive matenal and the radiation symbol should be
defaced prior to disposing in the regular trash.




Implanted devices

- Sack guidance from waste
Seek gukdance from waste contracior COntractor

Large eqUIpMENt af MEMTamses
- Leak-proof

Sesk puidance from waste contractor ngid

contalner

Final Note:

Photographic and X-ray waste
BT~ (fromi) 09 01

Leak-proof
rigld

RECOVERY

container
with Hg
suppressant

Dentsl amaigam
EWC = 1801 10

Domestic waste
BNC-200301

1

Wase may be

compacied an-site

HTM 07-01 NHS UK

Oitengive/Myplane wastes
BNC = 180104 or 2001 99

l

Laharatary cultures
(see parzgraphs 28 and 19 In the
‘Research and lsboratories faciitles’
sector gulde)
BENC =18 01 03*

LANDFILL

Fre-tmat on ste
(g autodave

o Is this what it really

Patentially infectious and
known Infectious waste
EWC = 1801 03*

looks like???

Sharps or sharps waste (fully discharged)
contaminated with medicinal wastes
other than cytotaxic and cytostatic
medicines EWC - 18 01 03*

(or 1B 01 01, 1B 01 09

SHARPS

1

Anatomical waste & other Ipc-m.ilg.r
Infectiis waste which requires disposal
by Incinerztion
EWEC - 180102 & 18 01 03°

contalner

Sharps waste
contaminated with medicinl wstes
otner than cytotoxic and cytostatic
medicines BWC - 18 01 02°
for 18 01 01}, & 180109

TREATMENT

SHARPS [

!

Snarps contaminated with
Ewmu: medicinal products
C- 18 01 08* & 1801 03°

FEHICiNl W 56 I ONgnal Packaging
EWC - 18 0109

Ifq’tc-waste—mnﬁlnermwld have
purple mankings and EWC - 18 01 08*

‘O mnge steam’ waste aka sutahle farincineratian

Medicinal waste NOT In packaging eg
Ioose tablets BV = 1801 08
Modiches not in therr orginal should
n:;mudlnmbmnm:' Iﬂru:lsnl

exphosinn of noRous fumes
OLF TUgh NSermng =

Retum to pharmacy

|

Medicingl waste (nan-cyto) In packaging

ENC=180109

INCINERATION

-’-

Cytoboeic/ cytostatic medidnal wastes

ewe 1 Bl Ba- —

JJ

SUBECT TO
F5A 1993

Rainartive wasts
{use Infectious/medldnal EWC codes @f‘ :'Q —
35 appropriatel Management ht S

of waste Packaging Treatment
Waste type in-house & disposal




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	RCRA Hazardous Waste / Hazardous Drug Categories
	Characteristic Hazardous Waste  (D Number)
	Characteristic Hazardous Waste  (D Number)
	Examples of P - Listed Pharmaceutical Waste
	��Examples of U – Listed Pharmaceutical Waste��
	Common Chemo / Genotoxic Wastes
	What Percentage of Drugs are �RCRA Hazardous?*
	P Listed Waste
	U-Listed Hazardous Waste
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Mercury
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Switches
	Slide Number 35
	Slide Number 36
	Fluorescent Lighting
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44

