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Abstract 

Pharmaceutical waste compromises the safety of the environment and can be a serious 

health risk due to accumulation and non-degradation. In Ethiopia, the pharmaceutical 

sector is dominated by imports although a small portion of the needs are covered by local 

manufacturing. This is a quantitative cross sectional study regarding pharmaceutical 

waste management practices with respect to regulatory requirements and environmental 

hazards. Importers and factories in Addis Ababa and its environs are included in the 

assessment. The total number selected randomly is 55, 6 of which are industries while 49 

are importers accounting half of such establishments in the area. Data obtained using 

structured questionnaires and check lists were entered in to EPI Info 7 and analyzed by 

SPSS 20. The result in the study showed that the establishments had generated both 

hazardous and non-hazardous waste. However 55 % of them are not aware of the 

regulatory (EFMHACA) directive about medicines waste management and disposal. Those 

that are aware also are non-adherent in their practice.  Environmentally unfriendly ways 

of disposal of expired medicines namely land fill and open air burning were practiced by 

46.3 % and 62.7 % of the establishments respectively. All industries except one discharge 

their waste directly to the effluent system. The study highlighted the presence of 

malpractices with regard to pharmaceutical waste management in Ethiopia. Therefore a 

need to train personnel in industries, importers and regulatory authorities about safe 

disposal of pharmaceutical wastes is urgently needed thus safe medicines waste disposal 

can be practiced in the country. 
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Introduction 

Pharmaceutical waste is not a single 
waste stream, but many that reflects the 
complexity and diversity of the chemicals 
that comprise pharmaceuticals. As 
described in Medicines Waste 
Management and Disposal Directive of 
Ethiopian Food, Medicines and Health 
care Administration and Control 
Authority (EFMHACA) (EFMHACA, 
2011), pharmaceutical waste 
encompasses at least one of the 
following; expired, unused, spilt, and 
contaminated medicines, all cold chain 
damaged, unexpired medicines that 
should have been stored in a cold chain 
but were not, expired, damaged, and 
improperly sealed or stored medical 
supplies; expired, damaged, and 
improperly sealed or labeled or stored 
raw materials, and discarded packing 
materials. Pharmaceutical waste is 
potentially generated through a wide 
variety of activities in a healthcare 
facility, including intravenous (IV) 
preparation, general compounding, 
spills/breakage, partially used vials, 
syringes, and IVs, discontinued or unused 
preparations, patients’ personal 
medications and outdated 
pharmaceuticals (Pratyusha et al., 2012 ). 
In the pharmaceutical industries; 
pharmaceutical wastes are generated 
during the various formulation processes 
such as cleaning equipment, chemical 
spills, solvents used,  dusts generated 
during tableting and powder mixing, and 
the use of any volatile solvents and 
hazardous chemicals in the formulation 
and analytical testing processes. Rejected 
as well as expired APIs (Active 
Pharmaceutical Ingredients), excipients 
and formulations also contribute a lot in 
the entire waste generation process (US 
EPA, 1991). 

Thousands of tons of pharmaceuticals 
are produced throughout the globe and 
are released to the environment each 
year. More than 100 pharmaceutical 
products have been identified in various 
environments by a number of scholars 
which consists of antimicrobials and 
steroids that pose a significant public 
health concern. They had been detected 
and available at sewage treatment plants 
in municipal, ground and surface waters 
(Larsson et al., 2007; Watkinson et al., 
2007; Carlsson, Örn et al., 2009; 
Glassmeyer, Hinchey et al., 2009; Azad, 
Ansary et al., 2012; Nair 2012). 
Pharmaceuticals were found in 80% of 
samples in a survey conducted in 139 
streams in 30 states of USA and since 
then it is common to find 
pharmaceuticals in rivers, ponds, lakes, 
ground water, waste water effluent as 
well as treated drinking water (Barber et 

al., 2006). Antibiotics are among the 
drugs of concern which have been 
detected in surface water in many 
countries such as Canada, Germany, 
United States and other European 
countries as well as Pakistan and India 
(Heberer et al., 2002; Bound and 
Voulvoulis 2005; Fent, Weston et al., 
2006). Pharmaceutical waste requires 
specialized treatment and management 
from its source to final disposal. 
Disposing of it into dust bins, drains, and 
canals or finally dumping it to the 
outskirts of the city poses a serious public 
health and environmental hazard (Hassan 
et al., 2008).  

In Ethiopia previous studies are 
attempting to assess health care waste 
handling in health care institutes (Azage 
and Kumie 2010; Debere et al., 2013; 
Tadesse and Kumie 2014), but studies 
and assessments focusing on 
pharmaceutical wastes are rare and to the 
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investigators’ best knowledge such 
studies at pharmaceutical industries and 
major importers are lacking and thus this 
study attempts to fill such known gap in 
the theme. Therefore the aim of this 
investigation is to assess the 
pharmaceutical waste management 
practices in pharmaceutical industries and 
importers in Addis Ababa and its 
surroundings, Ethiopia.  Thus, it attempts 
to address the type, quantity and disposal 
techniques for pharmaceutical wastes and 
know the KAP (Knowledge, attitude and 
practice) of technical personnel’s on the 
regulatory requirements and 
environmental hazards of pharmaceutical 
wastes. 
Study Area 

The study was accomplished in Addis 
Ababa and its surrounding areas for the 
sampled establishments of 
pharmaceutical industries and importers. 
The pharmaceutical market in Ethiopia is 
estimated to be worth $682 million 
accounting 24.05 % of the health care 
budget in 2016.  The growth rate per 
annum is 25 % and it is forecasted to 
reach $ 1 billion in 2018. Eighty percent 
of the pharmaceuticals are imported 
while the remaining 20 % are formulated 
in the country.  Currently the 
governmental organization PFSA 
(Pharmaceutical Fund and Supply 
Agency) imports 70% of the country’s 
pharmaceutical import while the 
remaining is covered by private 
pharmaceutical importers. There are 22 
Medical manufacturers among which 9 of 
them are currently active in 
pharmaceutical manufacturing, 328 
medicine and medical device importers 
and 285 whole sales.  All of such 
establishments are located and or head 
quartered in Addis Ababa and its 
environments.  Among the active 

pharmaceutical manufacturers only one is 
head quartered /located in Adigrat, 
Tigray  (Northern Ethiopia)  and have 
branch facility in Addis (Teshome, 2018 
and Gerba, 2018).  Hence assessment in 
the Addis Ababa city and its 
environments is justified.  
 

Methodology  

It is a quantitative cross sectional 
study. Data collection was done by 
observational checklist and key informant 
interviews. The study population has 
been the pharmaceutical industries in 
Addis Ababa and its surrounding areas, 
Ethiopia (N =11) and pharmaceutical 
importers with more than 5 years of 
establishment (N=99). 50% of the 
pharmaceutical industries and 50% of 
pharmaceutical importers from the study 
population were randomly selected for 
the survey Hence 67 respondents were 
interviewed in total; 18 from 
pharmaceutical industries (1 technical 
manager, 1 QC/QA (quality control and 
quality assurance) head and 1 warehouse 
head) and the rest from pharmaceutical 
importers all of whom are technical 
managers.  Five years of establishment 
was taken as a cut of point to gather 
sufficient information. 

A structured questionnaire was used 
and administered through interview.  
Besides facilities were physically 
assessed using a checklist. The 
questionnaire is designed in way to 
collect general information (name of 
facility, type of establishment, year of 
establishment), type of waste generated, 
waste management practices, training of 
personnel’s, and regulatory requirements 
as well as other relevant information.  In 
total the questionnaire contains three 
sections where inside 16 questions are 
included. The observational checklist 
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addresses five things. It was pre-tested 
before the actual study. The data obtained 
were entered in Epi Info version 7 and 
descriptive statistical analysis was done 
using SPSS 20 software.  
Ethical Consideration 

The study protocol or the proposal 
document was approved by research 
committee of University of Gondar and 
Addis Continental Institute of Public 
Health. Then, the approval and 
permission to carry out the study was 
obtained from the respective 
pharmaceutical industries and importers.   
 

Results and Discussion 

Attributes of Pharmaceutical Industries 

and Importers 

In total in this study six 
pharmaceutical industries and 49 
importers were surveyed.  The year of 
establishment ranged from 5 to 50 years. 
More than 84% were established after 
1991 (a year that government change had 
occurred in Ethiopia). Anti-infective, 
antineoplastic and steroidal drugs are 
handled by the pharmaceutical 
establishments surveyed besides other 
drugs among which are analgesic and 
anti-inflammatory, cardiovascular, 
antidiabetic, IV-fluids, and lipid lowering 
drugs. The percentage distribution of the 
pharmacological class of drugs handled 
by each establishments surveyed (n= 55) 
is presented in Figure 1.  

 
Fig. 1: Type of products (%) handled in the pharmaceutical establishments surveyed 
 

Most of the industries and importers 
(> 68 %) manufacture and handle anti-
infective due to the high burden of 
infectious diseases.  
Awareness on Medical Waste 

Generation, Hazards and Legislation 

Medicines Waste Management and 
Disposal Directive which was enacted by 

EFMHACA in August 2011 was used as 
a basis to assess the awareness of 
technical personnel’s on medical waste 
management practice. For the question 
whether this directive exists or not; 30 of 
the respondents (45%) replied that there 
is a directive though 16 of them (53 %) 
couldn’t recall the name of the directive. 
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Pharmaceutical industries have a good 
awareness level where 16 of them (> 
83%) properly recalled the name of the 
directive and majority of them had taken 
the sensitization workshop organized by 

EFMHACA. In contrary, the awareness 
of pharmaceutical importers is relatively 
low as only 4 respondents (8 %) properly 
describe the directive (table 1).  

 
Table 1: Summary of findings about Awareness on medical waste generation, hazards and 
legislation among respondents working in pharmaceutical industries and importers in 
Addis Ababa (n=67) surveyed from December 2013 up to February 2014. 
Questionnaire Variable Response No. of 

respondent 
(%) 

Number of respondents in each 
establishment  

Pharmaceutical industry 18 26.9 
Pharmaceutical importer 49 73.1 

Are there any guidelines/directives laid 
down by the Government for Medical 
Waste Management 

yes 30 44.8 

no 37 55.2 

Is there any government body that 
regulates wastes generated at your 
institution 

yes 37 55.2 
no 

29 43.3 

Safe disposal of pharmaceutical wastes is 
the responsibility of 

The institution itself 45 67.2 
FMHACA 46 68.7 
EPA 23 34.3 

Availability of waste management policy 
yes 9 13.4 
no 57 85.1 

 Availability of designated unit or person 
who is in charge of managing 
pharmaceutical wastes  

yes 14 20.9 

no 52 77.6 

Medicines which are unfit for use shall 
not be stored for more than 

Six months 10 14.9 
One Year 13 19.4 
Two years 12 17.9 
No definite time 32 47.8 

 
Medicines which are unfit for use 

shall not be stored for more than six 
months and the study tried to assess 
whether the pharmaceutical 
establishments under study are aware of 
the storage period specified in the 
guideline. Accordingly, it was found that 
only 15 % of the interviewee was able to 
exactly describe the storage requirement 
and more than 48% of them replied that 
there is no definite storage period time 
for unfit for use pharmaceuticals. 

Approval and authorizing of disposal 
of medicines shall be sought from the 

appropriate organ and the study subjects 
were requested whether they are 
regulated by any governmental body or 
not. More than 55% responded that there 
is no any government body that regulates 
wastes generated at their facility. 

EFMHACA has developed Medicines 
Waste Management and Disposal 
Directive with the aim of protecting the 
public health and the environment from 
health risks emerging out of unsafe 
management and disposal of medicines 
waste and other related objectives. This 
directive has been entered into force 
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since August 2012 but only 45% of the 
respondents have ever heard of the 
existence of the directive. Those who 
have ever heard of its existence have not 
either possess the guideline at hand or 
couldn’t properly recall the name of the 
directive. The directive is better 
communicated to pharmaceutical 
industries than importers and the 
awareness is far better in technical 
managers than those who worked in 
warehouse and QA/QC. Head of the 
pharmaceutical industries had a better 
awareness on the existence of the 
guideline as most of them had attended a 
meeting arranged by EFMHACA to 
communicate the directive.  

Medicines which are unfit for use 
should be disposed by appropriate means 
within 6 months (as indicated by the 
directive) but most of the establishments 
(>85%) are not aware of it and have 
accumulated wastes which can extend to 
the period of their establishment. 
Pharmaceutical sector is highly regulated 
in a number of countries to protect the 
health and environmental impact released 
from the sector. But this finding showed 
that regulation by government bodies 
with regard to waste generation is 
apparently low (only 43% responded that 
their waste is regulated). It has also been 
observed that there is mix up of 
responsibility with regard to waste 
generation control as some (33%) 
claimed that the regulation is by 
Ethiopian Environmental Protection 
Agency (EPA) while the majority (67%) 
gives the mandate to EFMHACA. 

The legal frame work applicable for 
the management of health care waste in 

Ethiopia has been reviewed 
(Haylamicheal and Desalegne, 2012). 
The frame work lacks comprehensiveness 
and specificity in the management and 
obligations thus there is overlapping of 
mandates and lack of coordination among 
various government institutions. As 
shown on this study such confusion on 
which government organization controls 
exist leave alone what is the specific 
legislation says about the practice.  Such 
kind of challenges can be addressed by 
putting in place a specific and 
comprehensive legislation and policy 
document by the government and a 
responsible authorized organization for 
the implementation besides training and 
awareness on the issue to all stakeholders 
in the sector. 
Medical Waste Management Practice 

Disposal Practice 
All the facilities under study have 

experienced presence of expired and 
other unfit for use products. Most 
important ones are anti-infectives and 
corticosteroids which have a significant 
environmental impact if released without 
treatment. The following are disposal 
methods used to dispose unfit for use 
medicines in the last five years (though 
still have significant quantity of these 
products under their custody due to lack 
of disposal sites). Disposal methods used 
by the pharmaceutical establishments 
surveyed are depicted in Figure 2. Return 
to supplier, high temperature incineration 
and waste immobilization techniques 
were not practiced in any of the 
establishments surveyed. 
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Fig. 2: Disposal methods (%) used by pharmaceutical establishments (n=55) available in 
Addis Ababa and surrounding areas and assessed between December 2013 to February 
2014. 
 

All the pharmaceutical industries in 
Ethiopia produce on campaign basis 
where there is frequent changeover of 
products and subsequent cleaning 
process. The water used for cleaning 
during manufacturing contains 
medicaments dissolved or suspended and 
directly released to the effluent without 
prior treatment process. Consequently, 
aquatic environment will have an access 
to all kinds of medicaments 
manufactured in Ethiopia.  

The presence of medicaments in the 
water bodies will have two major 
potential problems. First, there is concern 
that the medicaments present in natural 
waters could potentially reach levels that 
are toxic to humans and other organisms. 
Second is the issue of emergence of drug 
resistance in the naturally occurring 
aquatic bacterial populations as 
antibiotics remain biologically active 
even at low levels. The rise of antibiotic 
resistant bacteria is a major public health 
problem as infections from resistant 

bacteria are becoming increasingly 
difficult and expensive to treat (Sirinavin 
and Dowell 2004; Hassan et al., 2008). A 
number of Studies conducted in different 
countries have identified the prevalence 
of antibiotic resistant pathogens in 
wastewater and is becoming a greater 
concern in the treatment of infectious 
disease (Kim et al., 2007; Larsson et al., 
2007; Carlsson et al., 2009; Nair 2012). 
Though there is no a study conducted on 
the resistant pattern from pharmaceutical 
waste water in Ethiopia due to 
pharmaceuticals (antibiotics) exposure, 
the absence of treatment plants from the 
source would significantly contribute to 
development of resistant microbial strains 
in the aquatic environment 

Another challenge is availability of 
vegetable farms which directly obtain the 
water source from industrial effluents and 
the people may have a greater chance of 
accessing small quantity of 
pharmaceuticals when taking raw 
vegetables cultivated in this area and may 
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have a great chance of developing 
resistance within intestinal bacterial 
populations. In fact on no account should 
any quantity of pharmaceutical waste, 
especially antibiotic waste be disposed 
through the drain, slow moving or 
stagnant water bodies in untreated form 
(Ngwuluka et al., 2011).  

Endocrine modulation of aquatic 
vertebrates, such as fish is becoming a 
global concern (Kim et al., 2007; Evans 
et al., 2012) due to availability of 
steroidal drugs in the aquatic 
environment. Two of the pharmaceutical 

industries surveyed for this study 
manufacture steroidal drugs, such as 
prednisolone, Fluocinolone, etc. and the 
effect to aquatic environment could not 
be negligible.  

Involvement of regulatory bodies 
during disposal practice, including 
diluting and flushing of liquid medicines 
into sewers and burning of packaging 
materials is mainly made by EFMHACA 
inspectors while the role of EPA is very 
limited as depicted in the following 
figure 3. 

 

 
 
Fig. 3: Involvement of regulatory bodies during disposal process (n=55) surveyed between 
December 2013 to February 2014. 
 

Pharmaceutical wastes ready for 
disposal are carried/transported to 
disposal sites by any available vehicle in 
all the facilities interviewed. 
Segregation/sorting of pharmaceutical 
wastes before disposal is not commonly 
practiced in the majority of the facilities 
visited as only 15 of the establishments 
(28 %) exercised the segregation process. 
Practice of color coding of unfit for use 
medicines was assessed and the finding 
showed that only 5 establishments (9 %) 

practiced according to environmental 
impact of the waste generated. One 
pharmaceutical industry has established a 
temporary shade for storage of unfit for 
use medicines ready for disposal (table 
2). 

Waste management policy is crucial 
for the overall direction and intention of 
an organization with regard to waste 
management. But only 3 (54.5 %) 
institutions have established this policy. 
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Table 2: Medical waste management practice at 55 pharmaceutical establishments 
surveyed between December 2013 to February 2014 in Addis Ababa and surrounding 
areas. 
Questionnaire  Response  No. of respondent (%) 

Disposal of medicines are attended by 

FMHACA inspectors 52.0 77.6 
Regional health bureau inspectors 1.0 1.5 
Head of the institution 15.0 22.4 
No need to be attended 11.0 16.4 

 Pharmaceutical wastes ready for 
disposal are carried/transported to 
disposal site by 

Dedicated vehicle 2.0 3.0 

Any available vehicle 63.0 94.0 

 

Disposal certificates are obtained 
from 

FMHACA 51.0 76.1 
Regional health bureau 1.0 1.5 
Minute from a committee 4.0 6.0 

No need to have certificate 11.0 16.4 

 segregation/sorting of pharmaceutical 
wastes before disposal 

yes 18.0 26.9 
no 47.0 70.1 

 Color-coding segregation of 
pharmaceutical waste 

yes 6.0 9.0 
no 60.0 89.6 

 Any training given on pharmaceutical 
waste management 

yes 7.0 10.4 
no 58.0 86.6 

 

protective equipments are used during 
disposal of pharmaceutical waste 

Boots 5.0 7.5 
Gloves 65.0 97.0 
Safety glasses/goggles 5.0 7.5 
Masks 55.0 82.1 

 

Record of discharge to water 

Temperature 5.0 7.5 
pH 10.0 14.9 
BOD (mg/l) 3.0 4.5 
COD (mg/l) 3.0 4.5 

 
Personnel and Training 

Presence of designated unit or person 
handling on pharmaceutical waste 
management was assessed and the result 
showed that only 7 facilities (13%) have 
a designated unit or a committee 
established dealing with waste 
management. Training of employees on 
management and disposal practice of 
medical wastes is not commonly 
practiced in most of the facilities assessed 
where only 6 facilities (11%) have 
obtained training from EPA or from 
internal staffs. During sorting and 

verification as well disposal process, staff 
shall be supplied with personal protective 
equipment but only gloves and masks are 
available in most of the facilities 
assessed. 
Observational Checklists 

 Waste Treatment 
Waste treatment facility is becoming 

a mandatory requirement for 
pharmaceutical industries to avoid release 
of toxic materials to the sewer system. 
But only one facility possesses such 
(figure 4). 
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Fig. 4: A three stage septic tank to treat waste water available in one pharmaceutical 
establishment 
 

Limit Value for Discharge to Water 
EPA has established a standard for 

specified industrial sectors and the limit 
value for discharge to water for 
pharmaceutical industries  had 
specifications with respect to 
temperature, PH,  some Heavy metals, 
etc. in which the details can be seen in 
the guideline (Ababa 2004).  

Temperature, pH, BOD( Biological 
oxygen Demand), COD (chemical 
oxygen Demand) and active ingredients 
were chosen from the list  in the 
guideline to assess whether 
pharmaceutical industries complies with 
the EPA standard and the result is 
depicted in table 2 above. 
Disposal of Laboratory/Chemical 

Wastes  
Pharmaceutical industries utilize 

various classical methods of analysis to 
assure the quality of products produced at 
various stages of manufacturing. At the 
same time utilize different chemicals 
most of which are toxic to the aquatic 
environment. The study assessed whether 
pharmaceutical industries treat chemicals 

used during analysis prior to release to 
the effluent. But none of them has the 
facility which removes these toxic 
chemicals and directly release to the 
effluent except one industry with a three 
stage septic tank with minimal retention 
power which is depicted in Figure 4. 
Handling of Pharmaceutical Wastes 

Ready for Disposal 
Pharmaceutical wastes shall not be 

stored for more than six months as stated 
in Medicine Waste management and 
Disposal Directive of EFMHACA. But 
there are facilities which hold these 
wastes for more than 10 years due to lack 
of disposal sites and low awareness of the 
guideline. Pharmaceutical industries kept 
unfit for use medicines in separate room 
with proper labeling and the key is hold 
by an independent person which do not 
directly involved in the custody of 
materials. Most pharmaceutical importers 
have expired products available mixed 
with other commodities. One 
pharmaceutical industry is certified in 
ISO 14001:2004 and has established 
temporary storage containers in three 
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different colors as seen in Figure 5 
below. Red is used for pharmaceutical 
wastes which have significant 
environmental impact, yellow for those 
with intermediate environmental impact 

and green for recyclable materials. 
Similarly this industry uses vacuum 
cleaner apparatus to reduce the 
pharmaceutical waste discharged to 
effluent system. 

 
Fig. 5: Storage of pharmaceutical wastes ready for disposal seen in ISO 14001:2004 
certified industry  
 

Developed countries are exploring 
new technologies in treatment plants such 
as flocculation, ozonization, advanced 
oxidation, membrane filtration and photo 
catalysis to improve removal of 
pharmaceutical waste (H. Jones, 
Voulvoulis et al., 2005; Polar 2007; 
Deegan, Shaik et al., 2011), but 
pharmaceutical industries in Ethiopia are 
not prepared in managing the wastes 
generated from them. Only one industry 
has certified in ISO 14001:2004 based 
Environmental Management System.  
ISO 14001 EMS refers to an 
organization’s management system (i.e. 
set of interrelated elements used to 
establish policy and objectives and to 
achieve those objectives which 
encompassed organizational structure, 
planning activities, responsibilities, 
practices, procedures, processes and 
resource) used to develop and implement 
its environmental policy and manage its 
environmental aspects(Ababa 2004). This 

industry has identified significant 
environmental aspects and continuously 
quantifies the wastes generated with the 
aim of reducing over time. The wastes 
generated are kept in red, yellow and 
green colored municipal containers (as 
indicated on figure 5) according to their 
environmental significance and disposal 
method also dictated based on their 
significance to the environment. 
However, the majority of industries does 
not neither quantify nor segregate the 
wastes generated and continuously 
release their wastes directly to the aquatic 
environment.   

The industry which is certified with 
ISO 14001:2004 based EMS has a 
separate unit, occupational health and 
safety, with the responsibility of dealing 
personal and environmental issues 
associated with the industry’s activities. 
All of the other establishments surveyed 
do not have a separate unit or person 
dealing with pharmaceutical wastes and 
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could not ascertain the quantity of waste 
generated. Besides waste management 
training is not practiced to safeguard 
employees and the environment from the 
associated wastes generated during 
manufacturing. 

Burning in open containers/area and 
open uncontrolled (non-engineered 
landfill) are commonly used disposal 
methods for expired medicaments which 
has a share of 62.7 and 46.3% of all the 
disposal methods used, respectively. 
These two methods are not 
environmentally friendly methods for 
pharmaceuticals waste disposal. Open air 
burning practiced by the industries and 

importers generates toxic emissions into 
the air. Pharmaceutical waste should be 
burnt in well-constructed incinerators at 
recommended temperatures with means 
of controlling emissions. But all of the 
facilities visited do not have except one 
industry which disposes its solid wastes 
at Black Lion Hospital whose 
temperature of incineration is greater than 
800 oC. However, the rest of the 
establishments disposed their wastes by 
open air burning at Adama after getting 
permission from the municipal office in 
the presence of EFMHACA inspectors, 
city health department inspectors, and 
city police representatives (figure 6). 

 

 
Fig. 6: Open air disposal of expired pharmaceuticals at Adama town practiced by 
pharmaceutical establishments 
 

Indeed, incineration is the best 
method of disposing pharmaceutical 
wastes. To ensure optimal combustion, it 
should be mixed with the packaging, 
while other combustible materials and for 
infectious waste; the temperature of 
combustion should be at 1000 °C to burn 
off potentially toxic exhaust gases. For 
large pharmaceuticals, rotary kilns at 
temperatures greater than 1200 °C are 
recommended (Pratusha et al., 2012). 
Pharmaceuticals should not be destroyed 
by burning at low temperature in open 
containers, as toxic pollutants may be 
released into the air. The European Union 
Directive on the incineration of 
hazardous waste (XFAM, 1999) states 

that all incineration plants shall be 
designed, equipped and operated in such 
a way that the gas resulting from the 
incineration of the hazardous waste is 
raised, after the last injection of 
combustion air, in a controlled and 
homogeneous fashion and even under the 
most unfavorable conditions anticipated, 
to a temperature of at least 850 °C, as 
achieved at or near the inner wall of the 
combustion chamber, for at least two 
seconds in the presence of at least 6% 
oxygen; if hazardous wastes with a 
content of more than 1% halogenated 
organic substances, expressed as 
chlorine, are incinerated, the temperature 
has to be raised to at least 1100 °C. 
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WHO recommends in resource 
limited countries, such as Ethiopia, the 
use of cement kilns particularly for the 
disposal of expired pharmaceuticals, 
chemical waste, etc. Several features of 
cement kilns make them suitable for 
pharmaceutical disposal. During burning 
the cement raw materials reach 
temperatures of 1450 °C while the 
combustion gases reach temperatures up 
to 2000 °C. The gas residence time at 
these high temperatures is several 
seconds. In these conditions all organic 
waste components are effectively 
disintegrated. Some potentially 
dangerous or toxic combustion products 
become adsorbed into the cement clinker 
product or are removed in the heat 
exchange equipment (Nee and Wahid, 
2010).  

To the knowledge of the 
investigators, there is no any private 
company or government institution which 
is engaged in safe disposal of 
pharmaceutical wastes and having 
standard disposal facilities, such as rotary 
kilns at temperatures greater than 1200 
°C or highly engineered sanitary land fill. 
But there are a number of emerging 
cement producers in Ethiopia which will 
be keen to use alternative fuels, as their 
use of pharmaceutical wastes reduces the 
fuel bill without adversely affecting the 
quality of the cement. Consequently, it is 
recommended that discussions be held 
with cement companies, pharmaceutical 
industries and environmental protection 
authority to arrange for pharmaceutical 
waste to be disposed of using a cement 
kiln. 

Open uncontrolled (non-engineered 
landfill) has been practiced in 46.3% of 
the study establishments. Untreated waste 
discharged into an uncontrolled, non-
engineered open dump does not protect 

the local environment and should not be 
used. They should preferably be 
discharged after immobilization by 
encapsulation or inertization. Otherwise 
discarding in open, uncontrolled dumps 
with insufficient isolation from the 
aquifer or other watercourses can lead to 
pollution, with the risk of drinking water 
contamination.  

Highly engineered sanitary landfill, a 
properly constructed and operated landfill 
sites, offer a relatively safe disposal route 
for pharmaceutical wastes so as to protect 
the underground water from being 
contaminated with toxic pharmaceuticals. 
An appropriate landfill consists of an 
evacuated pit isolated from watercourses 
and should be above the water table 
(Directive, 1994) . 
 

Conclusion 

The study had identified many 
deficiencies in managing pharmaceutical 
waste in industries and importers 
assessed. Most are unaware of the 
country policies and regulations in 
handling such wastes. Besides the 
practice of safe pharmaceutical waste 
management and having separate unit for 
such purpose was rare. Environmentally 
unfriendly ways of pharmaceutical waste 
disposal such as land fill and open air 
burning are common. All pharmaceutical 
industries except one are also directly 
releasing their waste to the effluent 
system.  To tackle such challenges, a 
need to train personnel in industries, 
importers and regulatory authorities 
about safe disposal of pharmaceutical 
wastes is urgently needed thus safe 
medicines waste disposal can be 
practiced in the country. 
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