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Abstract

Nonincineration methodologies for proper treat-

ment of biomedical waste are i increasing demand

around the world, as more and more countries adopt
regulations restricting air pollution.

Allen Engineering & Sciences, P.C., recently pre-
pared a report (“Biomedical Waste Treatment and Dis-
posal Options in the Philippines,” May 2002) regarding
biomedical waste treatment technologies and vendors,
at the request of the Philippine Environmental Manage-
ment Bureau (EMB). Data for the Report were devel-
oped under a grant to EMB from the United States
Trade and Development Agency.

The Report is intended to provide information
needed by EMB and potential buyers of nonincinera-
tion biomedical waste treatment equipment for use in
the Philippines, and to facilitate commumication among
vendors of such equipment and potential buyers in that
country. It dso provides useful information for other
parties and governments around the world that are in-
terested in gathering information on current technolo-
gies for biomedical waste treatment. Quer 50 vendors
of biomedical waste treatment technology and equip-
ment were contacted, as part of the Report research
effort. This paper summarizes information developed
for the Report.

The following are sdlient pomts that have grown
out of the research conducted for the Report.

1. The limited budgets and size (bed count) of most
Philippine medical facilities will probably inhibit the
purchase of new, in-house biomedical waste treatment
equipment for many of these faclities. Low-technology

approaches to sharps (e.g., filing partially full used
sharps containers with cement mortar before disposing
of them) should be considered, at least for small or re-
mote hospitdls.

2. Secure landfils are not available in the Philippines.
Solid waste, including treated biomedical waste, is sub-
ject to scavenging at open dumpsites. Adequate treat-
ment and destruction of biomedical waste, particularly
sharps (e.g., used hypodermic needles), is therefore a
significant concem.

3. Notwithstanding the generally limited budgets noted
above, a significant market for nonincineration bio-
medical waste treatment equipment and services exists
in the Philippines.

Description of Purpose

General

The Philippine Clean Air Act of 1999 and its
November 2000 Implementing Rules and Regula-
tions require that all incineration of biomedical
wastes be phased out by July 17, 2003. EMB is
charged with enforcing this requirement. EMB has
requested investigation of technologies that would
comply with the Clean Air Act, while providing the
necessary destruction of pathogens in such wastes.
This paper summarizes the following key elements of
the Report written to address that request:
* A listing of technology types and vendors
e An indication of approximate capital costs for
treatment systems
* A tabulation of vendor pathogen destruction
performance claims
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In the Philippines, “biomedical waste” refers to
pathological wastes, pharmaceutical wastes, chemical
wastes, and sharps defined as follows (Philippines
Republic Act No. 8749):

“Pathological wastes” include all human tissue
(whether infected or not) such as limbs, organs, fe-
tuses and body fluid; animal carcasses and tissue,
together with all related swabs and dressings;

“Pharmaceutical wastes” include pharmaceutical
products; drugs and chemicals that have been re-
turned from wards; have been spilled or soiled; are
expired or contaminated; or are to be discarded for
any reason;

“Chemical wastes” include discarded solid, lig-

uid or gaseous chemicals from laboratories or other

sources such as diagnostic work, environmental

work, cleaning, housekeeping and disinfecting pro-
. cedures; (and)

“Sharps” include needles, syringes, scalpels,
blades and any other items that could cut or punc-
ture.

The wastes listed above are generally referred to
as “biomedical waste” or “regulated medical waste.”

The Report is considered a necessary step in or-
der to perform the following tasks:

o Verify the feasibility of the Clean Air Act-
mandated phasing out of biomedical waste incinera-
tion.

e Provide technical and cost information regard-
ing available alternative technologies.

e Achieve regulatory acceptance for widespread
use of appropriate alternative biomedical waste treat-
ment and disposal technologies in the Philippines,
by providing a source of information that regulators
can use in order to evaluate treatment system pro-
posals for compliance with the existing Philippine
regulations.

The Report was developed with the cooperation
of the EMB and the Philippine Department of
Health (DOH). The Report is not intended as a
guide for the handling and management of biomedi-
cal waste, which in itself is a large and significant
topic. It should be noted, however, that such waste
should be properly segregated and handled as part of
an overall waste management strategy. Proper waste
segregation and management are keys to minimizing
the amount of waste that must ultimately be treated

and disposed of, as much waste originating in medi-
cal facilities (e.g., cafeteria waste, general waste) may
be disposed of without treatment if it is properly
segregated from biomedical waste.

importance of Treatment Technology
Guidance

Financial and operational issues (including util-
ity requirements such as steam) are important in the
selection of capital equipment such as bioemedical
waste treatment systems. In addition, there are sev-
eral factors that should enter into the selection of
biomedical waste treatment technology. These in-
clude:

1. Need to comply with Clean Air Act require-
ments (thus avoiding harmful emissions of air pollut-
ants)

2. Need to prevent possible improper disposal of
untreated biomedical waste in landfills (when land-
fills become available), in open dumps, or by release
to informal recyclers/scavengers

3. Need to properly disinfect waste to prevent pos-
sible transmission of disease (This is especially im-
portant because virtually all wastes are subject to
scavenging in the Philippines.)

4. Potential need to properly treat the newly discov-
ered, difficultto-treat infectious protein particle
(prion) that causes CreutzfeldtJacob Disease (CJD)
or variant Creutzfeldt-Jacob Disease (vC]D).

It should be noted that the biomedical waste
treatment performance levels provided in Table 1
(for which vendor pathogen destruction claims are
provided in Table 3) do not address destruction of
prions. Treatment of prions as such is beyond the
scope of the present article. For facilities that antici-
pate a need to treat prion-containing waste, prion-
specific performance information should be sought
from the vendor and verified by appropriate testing
agencies.

Biomedical Waste Treatment
Performance

Performance indicators/levels of biomedical
waste treatment (degrees of microbial inactivation or
“disinfection levels”) are listed in Table 1. Table 1 is
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Table 1

Biomedical Waste Treatment Performance Requirements

Level | Minimum Requirement

I 6 log 10 Inactivation of vegetative bacteria and fungi

1T 6 log 10 Inactivation of mycobacteria

1 4 log 10 Inactivation of B. subtilis (heat) or B. stearothermophilus (chemical)

v 6 log 10 Inactivation of B. stearothermophilus

derived from “Guidance for Evaluating Medical
Waste Technologies” (Jan. 1993; EPA contract no.
68-WO-0032). Microbial inactivation refers to the
effects of physical or chemical processes that render
microorganisms incapable of multiplication. Such
processes may either kill the organisms or injure
them to the extent that effective repair and subse-
quent growth are not possible. Level IV is the most
stringent level of microbial inactivation.

Vendor Information Tables

Table 2 (presented on the following pages) pre-
sents contact information for 47 vendors of biomedi-
cal waste treatment technologies, located in seven
countries. Table 3 provides a comparison of treat
ment system technologies, including performance
and other data, for systems provided by the 21 ven-
dors that responded to requests for information for
the Report. Table 2 groups thermal processes into
three groups: low heat, medium heat, and high heat.
Low heat thermal treatment involves achievement of
temperatures approximating the boiling point of
water (e.g., use of microwaves or steam autoclaving)
or somewhat higher temperatures for pressurized
steam systems. Medium heat treatment takes place
above 350°F and below 700°F. Finally, high heat
thermal treatments operate at more elevated tem-
peratures, generally ranging from around 1,000°F
(540°C) to 15,000°F (8,300°C) or higher. High heat
processes involve chemical and physical changes re-
sulting in destruction of the waste.

The reader should note that the data (including
claims of pathogen destruction) were provided by
the companies that produce the treatment technolo-

gies. Each vendor was requested to provide written
verification of its system’s claimed pathogen destruc-
tion capability. A letter from a State regulatory au-
thority indicating that the system will “totally destroy
all pathogens which have any potential to be harm-
ful to health and the environment” or a sterilization
assay report showing laboratory test results for de-
struction of B. stearothermophilus, are examples of
such verification. The following vendors provided
such written verification:

¢ Environmental Waste International

e Hydroclave Systems Corp.

e  Matrix Technology PTY Ltd.

e San-lPak

e Sterile Technology

e Thermal Waste Technologies, Inc.

e Vanguard Research, Inc.

Allen Engineering & Sciences, P.C. makes no
claim (either in support or to the contrary) regarding
the information provided by vendors as presented in
this article.

Information on Tables

Type Key: H = high heat thermal; M = medium
heat; L = low heat; I = irradiation; C = chemi-
cal/mechanical; O = other; U = undefined
Notes:

1. Please refer to Table 1 regarding Disinfection
Levels. Asterisk (*) denotes likely technology-based
disinfection level, but confirmation testing has not
been performed.

2. Each vendor was requested to provide written
verification of its system’s claimed pathogen destruc-
tion capability. A letter from a State regulatory au-
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Allen

thority indicating that the system will “totally destroy
all pathogens which have any potential to be harm-
ful to health and the environment,” or a sterilization
assay report showing laboratory test results for de-
struction of B. stearothermophilus, are examples of
such verification. This column indicates “Yes” if
such verification was provided, and “No” if not.

3. All listed systems shall not be used to treat radio-
logical (nuclear) waste. Consult manufacturer for
more specific information regarding limitations.

4. Treated waste is unrecognizable if optional
shredder is used.

5. 0% waste volume reduction generally is associ-
ated with technologies that use a small amount of
mass (i.e., a solidifying disinfectant) and volume to
the waste.

Advantages

A1 Treated waste is suitable for landfill disposal
A2 Relatively low capital cost

A3 Urtilizes well-proven technology

A4 Treated waste is completely useable as cement
product

Disadvantages

D1 Relatively high capital cost

D2 Maintenance requirements may be extensive

D3 Possible odors or other emissions unless Air Pol-
lution Control system is well maintained

D4 Singe use containers required (adding to operat-
ing costs)

D5 Chemical and waste chemical management and
disposal required

D6 Proprietary disinfectant required (adding to oper-
ating costs)

“Guidance for Evaluating Medical Waste Technolo-
gies.” (Jan. 1993; EPA contract no. 68W0-0032).

Philippines Republic Act No. 8749, otherwise
known as the “Philippine Clean Air Act of 1999.”

Name,

........... IMPORTANT..............IMPORTANT

A change of address notice should be sent at least 6 weeks in advance to the ABSA National Office to
ensure that all mailings, including the journal, will reach you. ABSA is not responsible for misrouted mail as
a result of insufficient notification of an address change. Undelivered copies resulting from an insufficient
address change notification will not be replaced, but single issues may be purchased at the single issue price.

IMPORTANT ................. IMPORTANT...........

CHANGE OF ADDRESS FORM

Old Address

QOld Phone Number.

NEW ADDRESS

CITY.

STATE

NEW PHONE NUMBER

ZIP +4

E-MAIL ADDRESS

Effective Date
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