METROPOLITAN UNIVERSITY
ENVIRONMENTAL AFFAIRS GRADUATE SCHOOL
SAN JUAN, PUERTO RICO

EVALUATION OF THE PRESENCE OF SOME PATHOGENIC
MICROORGANISMS IN THE AIR AND THE SURFACE OF THE FACILITIES
OF THE CAGUAS GYMNASTIC CLUB

Partial requirement for the procurement of
Master of Science in Environmental Management
Environmental Risk Assessment and Management

By
Waleska Diaz Mufioz

May 03, 2010



DEDICATORY

For all the people

that believe in himself.

We create our destiny each day
during the entire life.



AKNOWLEDGEMENTS

Thanks for all the people that help me during the development of this study.
Thanks to my husband Tony Yin, my daughters Leyshka and Nayhiara. Thanks to my
thesis committee Karlo Malavé, Harry Pefia and Christian Velez. Thanks to Vocational
Rehabilitation Program for the economical support. | need to give special thank to Mr.
Francisco Ochoa, Director of Department of Recreation and Sport in Caguas
Municipality for approve this investigation in Caguas Gymnastic Club. Thanks to Dr.
Wilfredo Coldn, Dean of the school of Science and Technology at the UNE. Thanks to
all employee of Zimmetry for the support during the spraying with the antimicrobial
product during the third phase and for all the equipment that we used. Thanks to Clendo
Environmental Laboratories, Rams Laboratories, Draft-Tech and Milka Miranda for the

technical support during our research.



TABLE OF CONTENTS

LI AN = I 1 USRS Vi
FIGURE LIST ..ottt bbbttt bbbt vii
APPENDIX LIST oottt sttt ettt nbeanaena e viii
ABSTRACT ..ottt bbbt bRttt bbb b IX
RESUMEN L. oottt sttt e s et et e besteanenbeaneane e X
CHAPTER I: INTRODUCTION .....cctiiiiiieie ettt sne e ens 1
DEDICATORY .ottt ettt b ettt beene e %
LT | OSSR 9
ODBJECLIVES ...ttt ettt e e e s b e e teene e s beesaeentesre e reenee e 9
CHAPTER II: LITERATURE REVIEW .....cccoiiiiiiiiiceie e 10
DEDICATORY .ottt sttt st naen e et et e e e naestenneeneaneens %
DEDICATORY .ottt sttt st n et et e snentenneeneane e %
Legal framEWOIK .........ccveieie ettt 17
CHAPTER 1HI: METHODOLOGY ....ooiiiiiiiieiie et nneas 21
FIEIA OF STUAY ... bbb 21
Length of time Of the reSEArCh ........c.coveiieiice e 23
Physical parameter PrOCEAUIE ..........oveiiiiiieiierieeee e 24
Biological parameter ProCEAUIE...........cveiieieciecie ettt saaene s 26
CHAPTER IV: RESULTS AND DISCUSSION .....ccoviiiiiiieiieieiesieseeieee e 34
CHAPTER V: CONCLUSIONS AND RECOMMENDATIONS......ccoceiireieiininianens 47
LITERATURE REVIEW .....ooiiiiiiiiiieiee ettt 50



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

TABLES LIST

Physical characteristics of the facilities during the first,
second and third MONITOTY ........ccccoveiieie i 56

Particulate matter (PM) result during the the first (A),

second (B) and third (C) MONITOIY........cccooviieieiiienieie e 57
EXPOSUIe PIAte rESUIL........oeeeeiiecceeeee s 58
Sterile carpet teSt reSUIt.........oovv e 59
Most common pathogenic bacteria found with the Enviroswabs................ 60
Most common pathogenic fungi found in air sampling............cccccocnvnnnnne 61
Most common pathogenic bacteria found in air sampling...........cc.ccocevvnene 62

Vi



Figure 1.
Figure 2.
Figure 3.
Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

FIGURE LIST

Aerial photo of Caguas Gymnastic CIuD ... 64
Training area of Caguas GymnastiC ClubD ...........ccovvveviiiniinie e 65
Grid for the air sampling MONITONING .......cooveiiiiiiiiieee e 66
Grid for the physical-chemical sampling monitory ..........cccccceeveiiinenee 67

Bacteria air sampling result before and after
MItIQAtION PIOCESS .. .vcvveveeiteeie sttt ste et sre e s e steenee s 68

Yeast and Mold air sampling result before and after

MITIGALION PIOCESS ...ttt bbbt 69
Proportion of fungi and bacteria after the first Enviroswabs monitory ....... 70
Proportion of fungi and bacteria after the first air sampling...........cc.c....... 71

vii



APPENDIX LIST

Appendix 1. Particle Dust Characterization Analytical Result first monitory.................. 73
Appendix 2. Particle Dust Characterization Analytical Result second monitory.............. 76
Appendix 3. Sterile carpet Analytical Report (#10554) ........ccccviiiiiniinieienee e 79
Appendix 4. Enviroswabs Analytical Report (#10558, #10559) .........cccccveveivieniinnnnn. 88
Appendix 5. Air Sampling Analytical Report (#10330, #10332).......cccccoerererininennnns 138
Appendix 6. Analytical Report after cleaning and disinfestations

(#10846 10 #10849)......eeuieieieiie ittt 196
Appendix 7. Cleaning Program for Caguas Gymnastic Club.............ccccceevviieieeiieennene, 208

viii



ABSTRACT

The Environmental Protection Agency (EPA) identifies poor indoor air quality as one of
the top five environmental health hazards affecting public health. The average persons
spends more than 90% of their time in enclosed environments, that is why, pollutant free
air in those environments should be a priority. Exposure to indoor allergens can result in
allergies, asthma, bronchial hyper-reactivity, respiratory tract inflammation, dermatitis,
and sinusitis. This study analyzes the indoor air quality of a gymnasium on the
municipality of Caguas, Puerto Rico. Its woeful condition can expose users to
pathogenic fungi and bacteria species. During this study, we measured environmental
factors in six different points inside the facility including temperature, humidity, and dust
characterization, CO, CO2z and airflow. We collected 98 samples in total for the biotic
parameter, 36 surface samples in areas were the athletes are in contact with gymnastic
equipment such as beams, vaults, mattresses, foam pits, and others; 32 random air
samples were collected and 30 random samples for Dermathophytes were also collected.
We incubated all the samples and individual colonies were isolated for their
identification. Results showed the identification of fungi such as Acremonium strictum,
A. curvulum, Cladosporium cladosporoide, Curvularia brachyspora, C. clavata, C.
senegalensis, Penicillium chrysogenum, P. citrinum, Aspergillus niger, A. clavatus.
Among the most prevalent pathogenic Dermathophytes were Trichophyton soudanense,
T. verrucosum, and Epidermophyton floccosum. Identified bacteria were Sphingomonas
paucimobilis, Klebsiella pneumonia, Bacillus megaterium, Serratia odorifera,
Micrococus luteus, Staphylococcus hominis and S. saprophyticus, among others. This
study has allowed us to analyze the microbial diversity of the site and potential health
risk of users and athletes. Most of the microorganism isolated during this investigation
represents health problems for the children that practice in the facility. Therefore
cleaning, disinfection, sanitization and anti-microbial process was performs to minimize
the probability of infection by those using the facility.



RESUMEN

La Agencia de Proteccion Ambiental Federal (USEPA, por sus siglas en inglés) ha
identificado la pobre calidad de aire anterior dentro de los 5 problemas ambientales de
mayor importancia que afectan a la salud publica. Las personas pasan mas del 90% de su
tiempo en ambientes cerrados; por tal razon, atender los contaminantes en ambientes de
interiores es una prioridad. La exposicion a diferentes alérgenos pueden resultar en
alergias, asma, hiper-reactividad bronquial, inflamacién en el tracto respiratorio,
dermatitis y sinusitis. Cuando esto ocurre, la situacién se conoce como Sindrome de
Edificios Enfermos y Enfermedades Relacionadas al Edificio. Durante este estudio,
evaluamos la calidad de aire interior del Club Gimnastico de Caguas, Puerto Rico. Las
condiciones lamentables existentes en el mencionado Club, pueden exponer a los
visitantes a diferentes microorganismos patogénicos. Durante el estudio medimos
diferentes factores abioticos en seis localizaciones dentro de dichas instalaciones
incluyendo temperatura, humedad, caracterizacion del polvo, CO, COzYy flujo del viento.
Evaluamos un total de 98 muestras y medimos los pardmetros fisico-quimicos; 36
muestras de superficies en areas donde los atletas estan en contacto directo como lo son
barra, viga, matress, fosa, alfombras, entre otros. Seleccionamos de manera aleatoria 32
muestras para la toma de aire y 30 muestras para la prueba de Dermatofitos. Incubamos
y aislamos todas las muestras para llevar a cabo su identificacion microbiolégica. Los
resultados evidenciaron la presencia de hongos como: Acremonium strictum, A.
curvulum, Cladosporium cladosporoide, Curvularia brachyspora, C. clavata, C.
senegalensis, Penicillium chrysogenum, P. citrinum, Aspergillus niger, A. clavatus.
Dentro del grupo de los Dermatofitos encontramos, Trichophyton soudanense, T.
verrucosum y Epidermophyton floccosum. Ademas, las bacterias encontradas y que
identificamos son: Sphingomonas paucimobilis, Klebsiella pneumonia, Bacillus
megaterium, Serratia odorifera, Micrococus luteus, Staphylococcus hominis y S.
saprophyticus, entre otras. Mediante este estudio evaluamos la diversidad microbioldgica
existente en las instalaciones del Club Gimnastico de Caguas para conocer Si existe
riesgo potencial que afecte la salud de los usuarios. Muchos de los microorganismos
aislados durante la investigacion representan un problema para la salud de los nifios que
utilizan esta instalacién. Durante la investigacion llevamos a cabo acciones correctivas y
procesos de limpieza tales como: desinfeccion, saneamiento mediante técnicas que
fomenten las mejores condiciones higiénicas y antimicrobianas que ayuden a combatir
los microorganismos 0 a controlar su aparicion, asi lograr minimizar la probabilidad de
infeccion en los usuarios.



CHAPTER |

INTRODUCTION

Background of the problem

During the last decades, we have seen progress in the area of science and
technology brought about by the industrial revolution. As a result, global population has
increased through the years. This has brought a change in the way people visualize their
houses and work places leading to the excessive construction of buildings and homes.
These are constructed with weather resistant materials appropriate to our tropical climate.
Due to the excess of buildings in such a small island, an urban vertical growth has been
noted, allowing a greater amount of people to live in smaller spaces, even forcing them to
occupy the vertical space.

All these technological advances have been increasing throughout the years
producing an adverse effect in the atmosphere. Air pollution can be defined; in general
terms as the introduction of biological or chemicals materials and particles that causes
inconvenience or harm to human beings and other living organisms, consequently,
damaging our planet and the quality of natural resources. The existing contaminants in
the outdoor environment will negatively influence the quality of the indoor air.

During the 70’s, it was acknowledged that the quality of the air inside non-
industrial buildings, under certain circumstances like poor maintenance, is harmful to
health. Exposure to indoor poor air quality pose a public health threat because the public
spend 90% of their time in closed environments such as buildings. The EPA recognizes

poor indoor air quality as one of the top five environmental health hazards affecting



public health. According to the US Center for Disease Control, Puerto Rico has a higher
overall prevalence of lifetime (19.6%) and current (11.6%) asthma than other parts of the
Americas. Incidence among children’s fewer than eighteens is particularly high in the
eastern part of the island (Rentas, Gonzales & Vélez, 2009).

Indoor air quality is defined by the air parameters found inside buildings,
businesses, schools, and homes. The source of contamination can vary they can be
biological resources or chemical resources; an examples are automobiles, paint,
photocopier machines, electric generators, numerous particles, fibers, dust, bacteria,
fungus, or gases (EPA, 1995a). Some environmental factors such as high temperatures
and humidity, if not under adequate parameters, foster the proliferation of biological
contaminants that can cause long and short term health problems. Bacteria, mold, fungi,
viruses, mite, cockroaches, pollen, and animal particles contributes to indoor air quality
and are known as biological indicators of air quality. These contaminants greatly
contribute to the symptoms of irritation or reactivity presented in persons exposed to
them (Sexton & Dyer, 2004).

Although biological allergens are very important and have priority in the health
area, they have certain special properties or characteristics that make them difficult to
evaluate and identify. This difficulty rests on the great amount and complexity of their
surface antigens and other protein molecules of these agents, being responsible not only
for their pathogenic capacity but also for their difficult evaluation. Asthma is caused by
the combination of genetic and environmental factor. Hakonarson and Halapi (2002)
attributed the condition to the interaction among many genes and how these genes react

with the environment. Different genes have been reported to show linkage of asthma and



bronchial hyper-sensitivity. In the last decade significant progress has been made in the
field of asthma but the clinical implication due the genetic variation remains
indeterminate.

Asthma can be broken down into two groups based on the causes of an attack:
extrinsic and intrinsic. Extrinsic asthma has a known cause, such as allergies dust mites,
pollens, grass, weed, or pet dandruff. These individuals produce an excess of antibodies
when exposed to triggers, like the previous. Intrinsic asthma has a known cause, but the
connection between the cause and the symptoms is not clear because it doesn’t have
antibody hypersensitivity.

We can found a lot of investigation about asthma and allergies but during my
research a lack of information about Dermathophytes fungi has been identified. These
fungi are very important to identify because are the most common infectious agent of
humans. Dermathophytes are filamentous fungi that are able to digest and obtain nutrient
from keratin (the primary component of skin, hair, and nails). Dermathophytes are the
only fungi that have evolved a dependency on human or animal infection for the survival
of the species. Trichophyton soudanense, Epidermophyton floccosum and Trichophyton
verrucosum are some of the most common fungi that inhabit the Caguas Gymnastic Club
and at the same time has been identified to produce outbreak in a Judo team in Europe
during 2005.

The chemical pollutants have interest in our environment due to the mixture of
pollutant and have significant health effects due to the mechanism of inflammation and
are responsible of a variety of environmental stressors. Some chemicals include Carbon

monoxide (CO), Ozone (Os3), Particulate matter, Tobacco smoke, Volatile Organic



Compounds (VOC’s), Radon, Pesticides, Asbestos, Lead, and Arsenic. The
physiological effects of these contaminants are numerous; they can trigger asthma, and
irritate eyes, nose, throat, respiratory illnesses and lung cancer (Clifford et al., 2009).

Knowing this, and to maintain an indoor environment under adequate levels of
quality that will keep us healthy, we need to study the environmental characteristics that
promote the growth and proliferation of the organisms mentioned above. Environmental
characteristics include temperature, humidity, CO, Carbon dioxide (CO,), dust
characterization and air flow, among others. One of the most important factors is the
inappropriate temperatures for an indoor space is the temperature; this should be kept at
70° to 76°F. High temperatures promote the growth of bacteria, fungi, and dust mites.
Therefore, temperature controls are important since if appropriate conditions are provided
for the proliferation of these pathogenic organisms, the probabilities of severely affecting
the health of the people exposed to them will increase. Another important factor which is
influenced by temperature is relative humidity. Relative humidity should be kept at 30-
60%; higher levels could be critical for people sensitive to these organisms and could
result in possible asthma episodes on chronic sufferers of this disease since the growth of
these microorganisms could propagate (Lemmo et al., 2006).

The presence of skin and eyes irritation, mucus membrane secretions and other
relates symptoms related with the working environment are characteristics of Sick
Building Syndrome. One important characteristic of this syndrome is that it is always
present in susceptible individuals while inside the building and absent or more moderate
when they leave or are not present on the premises. The main complaints among the

personnel that work in the premises include ear, nose, and throat problems; dermatitis,



concentration problems, headaches, and fatigue, shortness of breath, and smell
sensitivity. The term building related illnesses is used when the symptoms of the disease
are identified, diagnosed, and directly attributed to the air contaminants of the building.
The signs and symptoms include cough, chest pain, respiratory problems, edema,
palpitations, cancer, alveolitis, pneumonia, occupational asthma among others (Sumedha,
2008). Many people know the health hazards of atmospheric pollutants, but others
ignored how the contaminants inside a building can significantly affect their health.
Some studies on the exposure to air pollutants indicate that indoor levels of
contamination can be 2 to 5 times and sometimes up to 100 times higher than the outside
air (EPA, 1997).

The majority of biological contaminants that are found inside a building come are
outdoor allergens. These penetrate the indoor environment through windows, doors, and
ventilation systems. The aeroallergens vary with the seasons, weather conditions,
geographic location, and the indoor ambient. Researchers have established the following
hypothesis: the higher the flow of air from the exterior to the interior of the building, the
lower is the concentration of contaminants and the probability of getting sick due to air
contamination (Menzies et al., 2003). Therefore, contrary to popular belief closing our
doors and windows to limit the flow of air goes against our desire to protect our health.

Until our people start to understand the symptoms, causes, conditions and the risk
of airborne contaminants, we will continue to suffer illness. The excess of humidity in
structures contributes to the growth of fungi and provides a favorable environment for
dust, roaches, rats, and other plagues. Structural problems, plumbing deficiencies and

poor maintenance in buildings provide mechanisms for those plagues to enter the



buildings. On the other hand, the fungus found in the interior comes from two sources,
from the outside through doors and windows and from fungus colonization in the
building. Once fungi obtain specific nutrients and sufficient humidity to grow, they will
appear on walls, insulation material, carpets, mattresses, and other surfaces. The above-
mentioned biological agents sensitize the immunological system producing antibodies
after the first exposure. After repeated exposure, the immune responses are faster and
more intense and can result in allergic asthma, bronchial hyper-reactivity and respiratory
tract inflammation (Jacobs & Baeders, 2005).

In the mid- 1990’s, the Health Center of the University of Michigan or UMHS
began to diagnose serious infections caused by Staphylococcus aureus and Streptococcus
sp. among athletes, healthy children, military recruiters, and groups of professional
football players. This situation caused a great concern to the Center of Disease Control
or CDC. The CDC recommends that communities and athletic centers work to develop
prevention strategies since this bacterium are opportunistic especially when it comes to
open skin wounds (UMHS, 2004).

There are two ways in which humans can be infected with pathogens or acquire
diseases: direct contact and indirect contact. With the direct contact, the pathogenic
microorganism goes directly from the infectious source to the healthy host. The indirect
contact is produced through an intermediary that can be a vector. It is important to
remember that for an exposition to result in an adverse health reaction the presence of a
microorganism is needed along with other variables like abiotic factors. Among external
factors we have temperature, humidity, changes in pressure, and microorganisms; all of

them influencing for the contagion of diseases (Koren & Bisesi, 2008).



Children and the elderly are more sensitive to pets and birds allergens when in
enclosed in a classroom or facility. Inhalation, skin contact, and ingestion are the most
frequent ways to exposition of particles. Bacteria, dust, mites, animal epithelium, pollen,
fungi, and animal excrement particles penetrate the system affecting the health like in the

case of allergies, dermatitis, sinuses, and asthma among others (EPA, 1995b).

Study problem

The Caguas Gymnastic Club is a facility that receives approximately 300 children
between the ages of 2%z and 18 years of age. These children use this facility six day as a
week from Monday to Saturday. Some of the children, teenagers, and coaches have
expressed that at one point in time they have suffered from eye irritation, dry cough,
headaches, and sinuses. During the year 2008, one athlete had hospitalized because of
Streptococcus sp., though the origin of the bacterium was not identified. Other factors
that worsen the situation are the presence of pigeons, dogs, cats, mice and baby snake,
elevated temperatures, and humidity. In the past, the presence of pigeons had been
identified as a problem.

We evaluated the environmental conditions like temperature, humidity, airflow in
the facility that was unknown. These physical parameters also influence in the growth of
pathogenic microorganisms. The pigeons’ excrement represents a serious health hazard.
The excretion of these birds contains acids such as phosphoric acid and uric acid. The
pigeons in general build their nests in the buildings’ eaves. Many diseases of these birds
can be transmitted to the humans through the excrement that infect the organic material in

the soil and the surface can be highly infections for years. The complexity of the



infection will also depend on the time of exposure, the quantity of inoculums and the
route of infection. Clamidiosis, Salmonellosis, Arizonosis, and Colibacillosis are the
most traditional infections caused by pigeons’ excrement and the most treated ones at
hospitals and clinics. Many of the diseases transmitted by pigeons’ excretion, like

Histoplasmosis, can be serious and require a treatment for life.

Justification

Monitoring, identifying, and evaluating the quantity and types of microorganisms
that inhabit the Caguas Gymnastic Club is an important matter, since there is the
possibility that athletes and coaches are working in an environment where contaminants
can affect their health. The importance of this evaluation relies on the fact that the
population that uses such gymnasium is predominately children. Due to its physiological
characteristics and behavior, children are one of the groups more susceptible to infections
by the endogenous pathogens of the gymnasium. The diseases caused by Streptococcus
sp. are considered sporadic, but can cause epidemics. They are common in places where
there is overcrowding.

We have to remember that contamination of the indoor air has a direct impact on
the health of the people that work inside the facilities. Due to the limited knowledge on
this problem, research should be continuing focusing in minimizing the impact on public
health. This preventable problem concerns all of us. Medical specialist identify that the
most common problems found with children under eighteen are problems related with

asthma, allergies and dermatitis.



Investigation question
Are some of the microorganisms, in air and surface, present in the facilities of the
Caguas Gymnastic Club could affect the health of the children and coaches that use those

facilities?

Goal

The goal of this research was to investigate the presence of pathogenic
microorganisms in the Caguas Gymnastic Club that could be a risk to the health of the
users of the Club and to propose corrective measures. The corrective measures included
develop a cleaning and disinfection plan with the purpose to compare the result obtained

before and after mitigation process.

Objectives

1. Identify and evaluate the presence of some microorganisms and the
environmental conditions in the Caguas Gymnastic Club.

2. Determine whether the microorganisms founded were a potential risk to the
health of the children that use the facilities.

3. Make a Risk Communication Plan.

4. Create a mitigation plan for the facilities.



CHAPTER II

LITERATURE REVIEW

Historical background of air quality

In 1984, the Organizational Committee for Global Health reported to the
Environmental Protection Agency or EPA that 30% of the new and remodeled buildings
has excessive complaints related to the indoor air quality (Global Health Alliances,
2002).

The contaminants of the outdoor air are a dynamic system in which the physical
and chemical processes affect the accumulation of contaminants in the atmosphere. The
emission origin is a reserve that is constantly changing. On the other hand, the indoor air
contaminants are diluted in the air, but in a static environment where the physical and
chemical characteristics transform, they can be found in higher concentration levels
(Nazaroff, 2004).

In the past, the discussion of indoor air quality focused in the constituents of the
air, like for example, primary particles, bioaerosoles and chemicals, and in factors such as
temperature, air flow and humidity (Samet, Splender & Mitchel, 1998). Environmental
problems have acquired a higher relevance in the last years, especially those that are
directly related to the health. A relationship has now been established between the
building ambient and the human being. A relation has been identified between the
occupants of a building and the implications that the design, operation, light, noise, and

use of the building might cause, therefore, creating an added exposition that can
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contribute to the health and physical discomforts of the occupants (Cummins & Jackson,
2001).

The biological reservoirs of exterior air contaminants are also found in the interior
of a building (National Research Council, 2004). The air contaminants that are mostly
found inside a building are gas and material particles; animals contribute to the
production of these contaminants producing fecal excrement and detritus of the skin.
People release epithelial cells and along with the dust accumulated in beds, rugs, and
furniture contribute to the production of allergens. The poor condition of an air condition
system can harbor psichrophilic bacteria like Legionella pneumophilla, which is
responsible for the Legionnaires’ disease. In this way, the microorganisms or substances
that caused diseases are not only circumscribe to a specific location, but also can be
transported throughout the building by ways of the air condition system. This situation
has a global effect in the general population that lives, works, or uses the building
facilities (World Health Organization, 2002).

Particulate Matter (PM) is one of the six current USEPA criteria air pollutants.
PM are particles that consist of many different substance suspended in the air in the form
of particles of solid or liquid matter, which vary in size, source, chemical composition,
and remain suspended in the air for long periods (Abelsohn et al., 2002; Maynard et al.,
2003). Primary coarse particles are those produced by mechanical processes and include
windblown dust, road, sea salt, dust and combustion-generated particle such as fly ash
and soot. Secondary PM is form by chemical reactions of dissolved gases.

PM can be classified in small or fine particle that are less or equal to 2.5um in

diameter; and PM 10 refer to all particles less than or equal to 10um in diameter. These
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entire particles are directly emitted to the environment and can produce adverse health
effect. The smaller particles are considered the most damage to health (Liu et al., 2003),
since they can move easily penetrate the respiratory tract and aggravates illness such

asthma and bronquitis (Godish, 2003).

Effects of the pathogens found in indoor air

During the last decades, there has been a concern about the presence of fungi and
other allergens in the indoor air, and their relation with the adverse effects to the health.
Today, research on indoor air quality is more focused in the analysis of fungi and the
measurement of air particles (Brasel et al, 2005). The exposition to these factors can
influence the responses to allergic hypersensitivity and problems with asthma (American
Academy of Allergy, Asthma and Immunology, 1998). The magnitude and dimension of
the illnesses caused by indoor air allergens will depend on different factors: the
prevalence of the disease measures the frequency in the population within a specific time,
and the incidence of the disease measures the number of new cases that take place within
a time frame. The incidence and prevalence will vary according to sex, age, ethnic
group, socio-economic class, and geographic region (Pope & Patterson, 1993).

Fungi and other biological agents are associated with a great number of conditions
including hypersensitivity to pneumonia. Fungi and spores found in indoor air with high
levels of humidity produce micro toxins, which increase the possibility of introducing
systemic diseases (Fisher & Dott, 2003). The clinical effects of the micro toxins include
respiratory, neurological, immunological, dermatological, and gastrointestinal problems

(Kuhn & Ghannoum, 2003). The most common fungi that can be found include species
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of the genus Alternaria sp., Cladosporium sp., Aspergillus sp., Penicillium sp.,
Stachybiotrys sp., Chaetomium, yeast like Candida albicans, and members of the
Basidiomycetes, Zigomicetos, and Ascomicetos (Dillon et al., 1999).

Bacterium like Micrococcus, Bacillus sp., and Staphylococcus sp. can be found in
high concentrations in places with inadequate ventilation. The actinomycetes can cause
hypersensitivity to pneumonia and can be found in porous surfaces and humid places

(Morey et al., 1984).

Studies on pathogens in indoor air

There is a lack of exactness in the definition of health in respect to SBS, which
presents confusion in the investigation of adverse health effects associated with indoor air
contaminants. Surveys indicate that there is a difference in perception among men and
women on what is a healthy person. The physical build is not important when is time to
identify which persons are healthier. Mortality statistics failed to show the percentage of
the population that suffer chronic illnesses and were never under medical treatment and if
these people were healthy or not. Health is determined by factors such as genetics,
physique, lifestyle, and environment (Weetman & Mumby, 1994). Daily prevention of

diseases maintains the human being emotionally and physically healthy and productive.

Effects of pulmonary function
During the year 2000, the University of Washington did some studies on patients
that showed a decrease in the pulmonary function. These patients resided near areas

where problems with material particles and pathogenic biological agents in the
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environment have been previously identified. Prior to the study, patients were examined
for specific contaminants such as Pseudomonas aeruginosa. The participants of this
study were relocated close to the Environmental Protection Agency (EPA) during the
stage of investigation. The results show that the patients who reside in large cities are
exposed to emissions since most of them are concentrated inside their homes, causing

like this an increase in respiratory problems (Newson, Schidcrout & Kaufman, 2004).

Impetigo among athletes with direct contact

Impetigo is a very common and highly infectious condition among athletes. It is
communicated through a direct link or through a transport, and it can infect undamaged
skin. The responsible organisms could be Streptococcus sp. and Staphylococcus aureus.
High temperatures, humidity, and poor hygiene are some of the favorable factors for the

proliferation and transmission of the impetigo (Sherry & Wilson, 2002).

Outbreak of Tinea corporis due a Trichophyton tonsurans in a Judo Team

A hospital of France reports an outbreak of tinea corporis due to Trichophyton
tonsurans infection in a Judo Team in 2005. Personal hygiene practices were founded to
be very good among the athletes. The high attack rate was linked to the poor shower
facilities in the gymnasium where they practiced that led them to have their showers

several hours after the end of daily practice (Poisson, Rousseau, Defo & Esteve, 2005).
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Furunculosis in a football team in an Illinois high school

The deteriorated physical state of sport facilities along with open wounds in a
group of football players, favored the outbreak of swollen abscesses in the armpits and
extremities of these athletes. The responsible organism was Staphylococcus aureus. The
lack of hot water, soap, and poor hygiene in the shower area were factors that facilitated

the outbreak of infection (Barlett, Martin & Cahill, 1982).

Swimming pools and fungi in indoor facilities

In the University of Urbino, Italy an environmental epidemiology survey was
performed in indoor swimming facilities. They founded a filamentous fungi and yeast
was isolated from contaminated air, water and surfaces. The result revealed a high
biodiversity of fungi likes: Aspergillus spp., Penicillium spp., Cladosporium spp.,
Alternaria spp., and Fusarium. The investigation considers that the biodiversity of the
microorganisms in the facilities may represent a biological risk for employees and users

(Brandi et al., 2007).

Meningococcal diseases

Meningococosis is a condition caused by Neisseria meningitis, a condition
thoroughly studied in athletic facilities and universities of the United States of America.
The importance and priority of these studies lay in the long and short term harmful results
that this condition can have in people of all age groups. The University of Dubuque,
lowa, made a study and estimated that around 100 and 125 cases appear annually in his

campuses of colleges and universities. This incidence has increased since the 1990’s.

15



The disease is transmitted through the respiratory airways and the direct contact with the

affected persons (University of Dubuque, 2008).

Outbreak of Giardiasis and Cryptosporidiosis associated with neighborhood
interactive water fountain

A group of Environmental and Epidemiological investigator identified an
outbreak of Giardiasis and Cryptosporidiosis in Central Florida during September 2006.
The source identify was a water fountain. The population affected was children between
ages of four years old. This outbreak was the first documented associated with exposure
to an interactive water fountain in the United States. This outbreak and others need to
design and implement more stringent disinfection practices.  Giardia cyst and
Cryptosporidium oocyst are small and chlorine-resistant, and they may require
supplemental disinfection methods, such as ultraviolet light irradiation, ozonation, or
chlorine dioxide (Leah, 2008).

People who practice contact sports are in risk of suffering infection outbreaks and
skin lacerations. The most common causes of outbreaks and infections include the
Staphylococcus aureus, herpes virus, Streptococcus pyogenes and various fungi. The
Staphylococcus aureus resistant to Methicillin has been identified as an emergency
problem within the community, but particularly among the athletic and military
population and in care centers. Many doctors in sports medicine are not well acquainted
with the epidemiology of this pathogen. It is important that health specialists adequately
manage and identify the infection in order to treat it and control a possible outbreak. On
the other hand, it is important to establish prevention measures among athletes, coaches,

parents, schools, and administration (Rihn, Michaels & Harner, 2005).
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Skin infections including MRSA have been reported mostly in high-physical-
contact sport such as football, rugby players, soccer, basketball, volleyball, field hockey,
martial arts, fencing and baseball. Little physical contact occurs in some sport during
participation, skin contact or activities that may lead to spread of MRSA. Skin infection
may take place before or after participation such as in locker room or showers.
Therefore, anyone participating in organized, competitive or recreational sports should be

aware of the signs of possible skin infections and follow prevention measure.

Legal framework
Clean Air Act (CAA)

The Clean Air Act of 1970 requires that the Environmental Protection Agency or
EPA develops and regulates the exposition of air contaminants that are dangerous to the
health. Furthermore, it regulates air emissions, stationary sources, and mobile sources.
This law authorizes the EPA to establish the National Ambient Air Quality Standards or
NAAQS.

During the creation of this law, the federal government authorized the EPA to
reinforce the quality of air in forty-nine states with the exception of California. The EPA
allows each state to take responsibility over the observance of the regulations and to
create their own limits. In order to comply with the Clean Air Act, the state can write and
submit a State Implementation Plan or SIP for EPA’s approval. The SIP should comply
with the minimum criteria established by the EPA. If this plan is not acceptable, then the

EPA needs to reinforce the Clean Air Act in that state.
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National Ambient Air Quality Standards (NAAQS)

The National Ambient Air Quality Standards are established by the EPA and
apply to the outdoor air through the cities. The standards are designed to protect the
health with an adequate margin of safety including sensitive populations like children,
adults, and individuals with respiratory illnesses. Furthermore, they are designed to
protect the public from any adverse health effect that can present a contaminant of
unknown origin.

The NAAQS requires that the EPA indicates the standards on six criteria of air
contaminants: ozone, material particles, carbon monoxide, sulfur dioxide, nitrogen oxide,
and lead. When an area does not meet the air quality standard for one of these criteria
pollutants it may be subject to a process that designates it as nonattainment area. This
classification is used to specify what air pollution reduction measures an area must adopt,
and a deadline for when the goal must be reached.

Annual and 24-hrs NAAQS for particulate matter were first set in 1971. Total
Suspended Particle (TSP) was the first indicator used to represent suspended particles in
the ambient air. The Title 40, Part 50, Section50.6 sets the National Primary and
Secondary ambient air quality standards for PM10: 150 um/m3 for 24 hrs, not to be
exceeded, more than once per year and 50 um/m?3 annual arithmetic mean averaged over
three years not to be exceed. Section 50.7 sets the National primary and secondary
ambient air quality standards for PM 2.5 these include 65um/m3 for 24 hrs based on the
98™ percentile concentration averaged over three years, not to be exceeded and 15pm/m?

annual arithmetic mean averaged over three years, not to be exceeded.
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The National Environmental Policy Act (NEPA)
The purpose of the Law is that if requires that federal agencies conduct thorough
assessments of the environments impacts of all mayor activities undertaken or funded by

the federal government. Many states have enacted similar laws governing state activities.

Law of the Department of Health of Puerto Rico (DSPR)

The Department of Health creates rules and regulations to prevent infectious or
contagious diseases or epidemics. These rules also protect the public health in any
service, business, activity, or situation that could be affected such as water supply,
building construction, building ventilation, drainage, schools, workshops, hospitals,
barber shops, beauty salons, and public baths among others.

The Secretary of Health or his or her representatives are authorized to enter any
building to examine the sanitary conditions. They have the authority to order the closure
of any facility when it is proven that the sanitary conditions, or the way it operates

constitute a public health problem.

Organic Law of the Department of Recreation and Sports

This law promotes the mental, physical, and emotional health of the individual. It
states that the proper use of resources can foster the development of recreational activities
and sports that are essential for a better quality of life. It also promotes the development
of programs on physical efficiency and education about recreational alternatives.

The secretary of the Department of Recreation and Sports has the power to

regulate and supervise any sports or recreation program or facility of Puerto Rico. He or
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she will make studies on the effect of recreation and sports in the physical, emotional,
and mental health of the citizens. The secretary through by-laws will establish guides for
the planning, designing, location, construction, maintenance, and use of sports and
recreation facilities in the island. Bilateral cooperation will be fostered between the
department and the different municipalities, in relation to the construction,
improvements, maintenance, and administration of sports facilities; always taking into

consideration the socio-economic characteristics of each municipality.
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CHAPTER 111

METHODOLOGY

In this study, our objective was to evaluate the presence of pathogenic
microorganisms in the air and the surface and the indoor air quality at the Gymnastic
Club in Caguas Puerto Rico. We conducted this investigation following a preliminary
visual assessment and the identification of some pathogenic microorganisms that may be

a potential risk to the health of the children and coaches that use those facilities.

Objectives
1. Identify and evaluate the presence of some pathogenic microorganisms and
the environmental conditions in the Caguas Gymnastic Club.
2. Determine whether the microorganisms found are a potential risk to the health
of the children that use the facilities.

3. Make a Risk Communication Plan.

4. Create a mitigation plan for the facilities.

Field of study

The Caguas Gymnastic Club is located inside the sports complex of the
Autonomous Municipality of Caguas. Located in front of the Club is the Roger Mendoza
Coliseum, to the right is the Caguas Department of Recreation and Sports, to the left

cardinals is a manufacturing plant of biomedical equipment called Saint Jude Medical,
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and in the back cardinals, there is the parking lot of the Héctor Sold Bezares Coliseum
(Figure. 1).

The Caguas Gymnastic Club measures approximately 17,500 square feet, and 25
feet in height. The lower level is made of concrete and the upper level including the roof,
which is made of zinc. The facilities include bathrooms, administration offices, and a
warehouse for cleaning equipment, a Kitchen, and a training area. The training area
includes shower for the athletes and the different practice implements like the foam pit,
beams, bars, a floor covered with a rug used for the floor exercises, floor mats, rings,
pommel horse, and containers to store the lime, wooden cubicle, and other equipment.
(Figure. 2) The Club is visit by six days a week, approximately 300 children between the
ages 2% and 18 years of age.

The method used to assess the indoor air quality is characterized by the collection
of information. The assessment included an inspection of the relevant areas for visual
microorganism growth, air and surface sampling. The visual inspection was important to
us because allowed the identification of possible factors that affect the quality of indoor
air. Beside the visual inspections environmental factors likes temperature, humidity,
Carbon monoxide (CO), Carbon dioxide (CO,) Particulate matter were analyzed with
direct reading instrumentation and Spore Trap Air Filter was collected utilizing a Air-O-
Cell cassette.

For the identification of the sampling spot, we created a quadrangle following the
asbestos quadrangle. We divided the quadrangle in 134 equal squares; each one has
length of 10ft2. Using the statistical program RANDOM.ORG, we selected 30 sample

points for the local identification of the air sampling using the SAS 100 (Figure 3). This
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program will be used to selecting random samples from large data sets with a uniform
distribution. We used the same grid for the identification of the physical and chemical
parameters but divided in six equal parts (Figure 4). The physical parameter evaluated in
those points was temperature, humidity, CO, CO,, Particle matter and Spore Trap Air
Filter. We also collected two samples as background for the microbiological and

physical parameter to compare with the sample inside the training area.

Length of time of the research

We conducted this research in three phases. The first phase was performs on June
9, 2009. We sampled during the first phase sterile carpet test, exposure plates and
measure of direct reading instrumentation. On June 15, 2009 the sampling of air and
surfaces was performed to identify microbial presence. We measured physical and
chemical parameters like Temperatures, Relative humidity, CO, and CO, utilizing an
IAQ Calc. manufactured by TSI. We measured particulate matter with direct reading
instrument and Spore Trap Air Filter.

We conducted the second phase on September 26 to September 30, 2009. The
purpose of this phase is to perform the mitigation process for fungi and bacteria in
Caguas Gymnastic Club. During this phase, we perform a cleaning and disinfestations
process using Microban QGC Disinfectant Cleaner manufactured by Sylvane. Microban
is a product approved by EPA for the use as disinfectant, fungicide, virucide, sanitizer,
mildewstat, deodorizer and heavy duty cleaner. Microban has been used in microbial
remediation, pest control and odor removal. On October 6, 2009 the second sampling of

sterile carpet test, air and surfaces was performed to compare the efectivity of the
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cleaning procedure. Temperature, Relative humidity, CO, CO, Particulate matter and
Spore Trap Air Filter was taken.

We conducted the third phase on October 10, 2009. The purpose of this phase
was the application of the Anti-microbial product (Trimethoxysilyl Quaternary
Ammonium Chloride) H.E.L.P Technologies that can prevent the presence of a broad

spectrum of microorganisms during 90 days.

Physical parameter procedure
Temperature and Relative humidity (%RH)

We analyzed these parameters utilizing a direct reading instrument model TSI-
8760, IAQ-Calc™. The field calibration was performs before the sample collection as
recommended by manufacturer. The samples were collected in each of six different
points identifies in the quadrangle. Two different samples as background were also

collected, one in the office and other in the exterior of the building.

Carbon monoxide (CO) & Carbon dioxide (CO,)

We analyzed these parameters utilizing a direct reading instrument model TSI-
8760, IAQ-Calc™. The field calibration was performs before the sample collection as
recommended by manufacturer. We collected the samples in each of six different points
identified in the quadrangle. Two different samples as background were also collected,

one in the office and other in the exterior of the building.
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Particulate matter (PM)

These parameters were analyzed utilizing a direct reading instrument IAQ model
316 manufactured by LIGHTHOUSE World Wide Solution. We collected six samples of
non-viable particles in the training area using the above-mentioned quadrangle. Two
different samples as background were also collected, one in the office and other outside
of the building. The instrument read the concentration of the most common particulate
matter of air in ft*; 0.3 microns, 0.5 micron, 1.0 micron, 2.5 micron, 5.0 micron, 10.0

micron and Total Suspended Particle (TSP).

Spore trap air filter

This sampling consisted in trapping the dust in a Bioaerosol Sampling Cassette, a
unique sampling device specially designed for the rapid collection and analysis of a wide
range of airborne aerosols. These include mold, spores, pollen, insect parts, skin cell
fragment, fibers and inorganic particulate. We collected six sample of viable and non-
viable particle in the training area using the quadrangle and two different samples as

background, one in the office and other in the exterior of the building.

Sampling materials

e Air-O-Cell Cassette

e Rotameter

e Flexible Tubing

e High VVolume Air Pump
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Sampling procedures

Removed and retained the tape seal covering the Air-O-Cell inlet and outlet. We
connected the pump tubing into the outlet. The sampling pump flow rate was set of 15
liter during five minutes. We removed the Air-O-Cell Cassette from the tubing and
resealed with the original tape. We placed all the samples in a plastic bag and send to
RAMS Environmental Laboratory, Inc in Miami, Florida for the Dust Characterization by

Optical Microscopy techniques.

Sampling analysis

We removed the glass slide from the Cassette. We placed the glass slide into a
microscope slide with one drop of Lacto Phenol Cotton Blue. We covered the
microscope slide with the cover slip. We conducted the counting and quantification by
counting cross-sections of the deposited trace. The particle deposit area is approximately

1.1mm wide by 14.5mm an approximate area of 15.95mm>.

Biological parameter procedure
Exposure plate

The purpose of this sampling method was to estimate the contamination level in
the study area. We conducted this sampling technique following the SOP 300-021 of
Clendo Industrial laboratories Inc. and APHA. 4™ Edition (2001). We selected Tripticase
Soy Agar (TSA) media to identify bacteria, and Rose Bengal Agar (RBA) was choosing
for the collection of fungi. The RBA is a selective medium since the antibiotic inhibits

the growth of bacteria, consequently, avoiding the contamination of the samples. We
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placed a totally of 30 TSA plate and 30 RBA plate in different point selecting the random
samples given by the program RANDOM.ORG and the quadrangle. Two different
samples as background were also collected, one in the office and other in the conference
room. We collected one plate of TSA and RBA as negative control for sterility test

purpose.

Sampling materials

e TSA plates

e RBA plates

e Personal Protective Equipment

e Biological Waste Disposal Autoclave Bags
e Incubator 30°-35°C

e Incubator 20°-25°C

Sampling procedure

We placed the exposure plates immediately after the athletes had left the training
area. We placed all samples at 9:00 pm and removed the next day at 8:00 am in the
morning. We packed and transported all samples in a cooler to the laboratory for
analysis. We incubated all TSA plates in inverted position at 30°-35°C for 48 hours. We

incubated also the RBA plates in inverted position at 20°-25°C for 48 hours.

Sampling analysis
We removed all the samples from the incubator at the 48 hours due an overgrowth
in all TSA and RBA plates. We evaluated all the samples only for macroscopic

identification and counted. All the samples were disposed as biohazard material.
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Sterile carpet test

Dermathophytes are one of the most pathogenic fungi that have been identifying
in human skin, hair or nails infections. Usually is transmitted by contact, particularly in
common showers and gym facilities. This testing is a modification of the technique
follow by Calcanti, 2002 and Bentubo 2006. We collected 30 samples in equipment were

athletes are in direct contact. We also collected one sample for sterility check purpose.

Sampling materials

e 2 x 2 Sterile carpet
e Mycosel Agar Petri dishes

Sampling procedure

We removed the sterilized carpet from the bag and rubbed in the area of interest.
We pushed the piece of carpet into the Mycosel Agar plate and then removed from the
agar plate. After packing, we transported all the samples in a cooler to the laboratory for
analysis. We incubated all the Mycosel agar plates in inverted position at 25°C during

four week.

Sampling analysis

We removed all the samples from the incubator when presenting sufficient growth
for identification. We evaluated all samples by their macroscopic and microscopic
morphological characteristics. For the microscopic identification, we used a slide and

cover slip mounting with Lactophenol Aniline Blue. The analysis techniques was
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conducted following the Clendo Industrial Lab specification and different taxonomic

guide

Surface monitoring using swabs

We taked the surface samples with Tecra Enviroswabs in areas where athletes
have greater contact. This type of sample is not destructive method in evaluating the
presence of microorganisms on surface. We collected 35 samples, 33 inside the training
area and two as background, one in the office and other in the Conference Room. We
collected one swab as negative control for sterility test purpose. We conducted this
sampling technique following the SOP 300-021 of Clendo Industrial laboratories Inc. and
APHA 4™ Edition (2001). The sampling technique, sampling analysis, incubation period
were also followed the procedure that have been previously validated and approved by
the laboratory. For the specific steps in the process of isolating and identifying bacteria,
we used the Vitec 2 Compact and followed the SOP 300-008. We evaluated all the
samples for fungi identification by their macroscopic and microscopic morphological

characteristics.

Sampling materials

e Trypticase Soy Agar (TSA) plates

e Trypticase Soy Broth (TSB) - 10 ml

e Eosin Methylene Blue (EMB) agar plates
e Sterile Tecra Enviroswabs

e Personal Protection Equipment

e 20°-25°C incubator

e 30°-35°C incubator

e Rose Bengal Agar (RBA)

e Lactophenol Aniline Blue
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Sampling procedure

We labeled each swab with the date, the spot of the sample and the control
number of the laboratory. We removed each swab from the tube and pushed the tip of the
swab to the side of the tube to remove excess diluents. We rubbed the sterile swab over
the surface of a diameter that measures 2 x 2 centimeters. We placed the swab again in

its packing and sealed. We transported all Enviroswabs to the laboratory for analysis.

Sampling analysis

We worked aseptically all Enviroswabs samples in the Biological Safety Cabinet
to avoid contamination. In each Enviroswabs, we added 20 ml of Trypticase Soy Broth
(TSB). We closed each tube and swirled in the vortex during one minutes. For each
Enviroswabs sample, we used TSA plates in duplicate. In each plate, we added 1.0 ml in
duplicate and 0.1 ml in duplicate of the sample. After added the samples in each Petri
dish we added TSA using pour plate technique. We incubated all plates at 30°-35°C for
48 hour. We counted all colonies and calculated the number of colonies recovered from
50 cm? (equivalent to 1 ml of poured media). We re-incubated the plates at 20°-25°C for
another 120 hours. All TSA plates were counted and then calculate the number of
colonies recovered from 50 cm? (Colonies/50cm?) and reported in CFU. Use appropriate
selective and differential media like EMB, Nutrient Agar, TSA and Sabouraud Dextrose

Agar and incubated as required.
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Air sampling

The objective of this study is to capture and quantify the different cultivable
fungal and bacteria present in the air to determinate if the level present indicate a problem
in the indoor environment. The samples was taken with the instrument SAS SUPER 100,
a portable instrument that use the impaction of a medium of solid culture using Petri
dishes of 100mm. We selected TSA media to identify bacteria and RBA was choosing
for the collection of fungi. We conducted this sampling technique following the SOP
100-023 of Clendo Industrial laboratories Inc and the EMLab P & K IAQ Pocket
Reference Guide 2008. We sampled a totally of 30 TSA plate and 30 RBA plate using
SAS 100 in different point selecting the random samples given by the program
RANDOM.ORG and the quadrangle. We also collected two different samples as
background, one in the Office and other in the exterior of the building. We collected one

plate of TSA and RBA as negative control for sterility test purpose.

Sampling materials

e SAS SUPER 100 Air Sampler
e 70% ethanol

e TSA plates

e RBA plates

e 20°-25°C incubator

e 30°-35°C incubator

e Personal Protective equipment

Sampling procedure
We removed the coverlid from the Air Sampler. We inserted the contact plate

into the Air Sampler. As manufacture recommendation, the air aspiration cycle was three
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minutes for each TSA and RBA plates. We removed the contact plate from the
instrument and replaced with the lid of the SAS. After finished each sample we
identified each contact plate with the sample ID point and the control number of the
Clendo laboratory. After finished all the samples, packed it and sent to the laboratory in
a cooler for analysis. We incubated all the samples for the specific time at the
appropriate temperature: TSA at 30° to 35°C for 48 hours and RBA at 20° to 25°C for 5

days.

Sampling analysis

We counted all cultivable microorganisms at the end of the incubation period and
related this number to the volume of air sampled. We made subculture of representative
isolates for identification using an appropriate selective and differential media like EMB,
Nutrient Agar, and Sabouraud Dextrose Agar. We incubated all the subcultures as
required. We identified all the bacteria with gram stain. For the specific steps in the
process of isolating and identifying bacteria, we used the Vitec 2 Compact and followed
the SOP 300-008. We evaluated for fungi identification, all the samples by their

macroscopic and microscopic morphological characteristics.

Result calculation
We applied a correction factor to each sample prior to calculation of concentration
of fungi and bacteria in each sample, expressed in CFU per cubic meter of air. We used

the Most Probable Number (MPN) given by the manufacturer for the correction factor

32



because more bacteria could be aspirate from the same hole and land on top of another

bacterium on the surface media.

Pr x 100
Example of calculation results: X =
V

Where:

\ = Volume of sampled air = 200 liters of air

R = Colony Forming Units counted on “55mm Contact Plates” = 67

Pr = Probable count obtained by positive hole correction = 80
X = Colony Forming Units per 1000 liters = 1m? of air
X = 80 x 100

200
To express the result in CFU/ft3, multiply the CFU/m? value by 0.02832.

(Note conversion formula = 1 cubic foot = 20.32 liters
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CHAPTER IV

RESULTS AND DISCUSSION

During our research a series of testing, we need to conduce with the purpose to
meet our objective. Our goal is evaluate the presence of pathogenic microorganisms in
the air and the surface and Indoor Air Quality at the Caguas Gymnastic Club. The
assessment included an inspection of different areas that athletes and coaches have direct
contact, physical-chemical testing and biological testing we need to perform to present
strategy to avoid repeated contamination in the facility. We conducted this research in
three phases, in order to present our results; a detail description of the finding is presented
below.

The visual assessment was perform in the interior of the facility on June 9, 2009
including training area, office, meeting room, bathrooms, storage room, kitchen and
bleachers. We observed evidence of water intrusion evidence from the ceiling to the
front carpet area. We observed a lot of dust in the entire training area specialty in the
foam pit area and in the back carpet. We observed mold growth in the pommel horse,
wooden cubicle, beams, carpet, and mats and in the foam pit area. We observed the
presence of pigeons dropping, cats and dog excrement, cockroaches, mice and the dead of
a baby snake in front of the door close to the training area. We also observed plant debris
inside the training area specialty in the back of the gym around the back carpet and in the

foam pit area. We observed pigeon evidence in the training area.
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Temperature and Relative humidity (% RH)

During the first phase performed on June 9, 2009, the average temperature in the
training area was 91.1°F and the relative humidity was 52.7%. The temperature in the
office collected as background inside the building was 89.1°F and the relative humidity
was 56.7%. The temperature in the exterior of the building collected as background was
89.6°F and the relative humidity was 55.8% (Table 1).

During the second monitoring in the first phase performed on June 15, 2009, the
average temperature in the training area was 93.0°F and the relative humidity was 52.3%.
The temperature in the office collected as background inside the building was 90.0°F and
the relative humidity was 59.3%. The temperature in the exterior of the building
collected as background was 82.2°F and the relative humidity was 55.3% (Table 1).

During the second phase performed on October 6, 2009, the average temperature
in the training area was 82.5°F and the relative humidity was 72.6%. The temperature in
the office collected as background inside the building was 81.5°F and the relative
humidity was 74.0%. The temperature in the exterior of the building collected as

background was 80.8°F and the relative humidity was 74.6% (Table 1).

Carbon monoxide (CO) and Carbon dioxide (CO5)

During the first phase performed on June 9, 2009, the average Carbon monoxide
measured in the training area was 1.6ppm and the CO, measured was 407ppm. The CO
measured in the office collected as background inside the building was 1.7ppm and the
CO; measured was 382ppm. The CO measured in the exterior of the building collected

as background was 1.4ppm and the CO, measured was 384ppm (Table 1).
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During the second monitoring in the first phase performed on June 15, 2009, the
average CO measured in the training area was 2.5ppm and the CO, measured was
542ppm. The CO measured in the office collected as background inside the building was
2.3ppm and the Carbon Dioxide measured was 618ppm. The Carbon Monoxide
measured in the exterior of the building collected as background was 2.4ppm and the
Carbon Dioxide measured was 562ppm (Table 1).

During the second phase performed on October 6, 2009, the average Carbon
Monoxide measured in the training area was 1.4ppm and the Carbon dioxide measured
was 389ppm. The Carbon monoxide measured in the office collected as background
inside the building was 1.5ppm and the Carbon dioxide measured was 388ppm. The
Carbon monoxide measured in the exterior of the building collected as background was

1.5ppm and the Carbon dioxide measured was 496ppm (Table 1).

Particulate matter (PM)

During the first phase performed on June 9, 2009, the average of PM measured in
the training area was PMO0.5 = 2.22 ug/m®, PM1.0 = 7.93 ug/m®, PM2.5 = 37.30 ug/m®,
PM5.0 = 192.40 ug/m®, PM10 = 252.60 ug/m®and TPM = 298.50 ug/m®. The average of
PM measured in the office collected as background inside the building was PMO0.5 =
1.72ug/m®, PM1.0 = 6.91 ug/m®, PM2.5 = 33.03 ug/m®, PM5.0 = 161.18 ug/m®, PM10 =
188.87 ug/m®and TPM = 201.35 ug/m>. The PM measured in the exterior of the building
collected as background was PMO0.5 = 1.72ug/m®, PM1.0 = 6.88 ug/m®, PM2.5 = 32.90
ug/m®, PM5.0 = 153.56 ug/m®, PM10 = 180.28 ug/m® and TPM = 189.53 ug/m* (Table

2).
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During the second monitoring in the first phase performed on June 15, 2009, the
average of PM measured in the training area was PM0.5 = 1.35 ug/m?, PM1.0 = 2.98
ug/m®, PM2.5 = 12.32 ug/m® PM5.0 = 62.91 ug/m®, PM10 = 87.84 ug/m®and TPM =
115.36 ug/m®. The average of PM measured in the office collected as background inside
the building was PM0.5 = 1.24 ug/m®, PM1.0 = 2.92 ug/m*® PM2.5 = 12.34 ug/m®,
PM5.0 = 63.75 ug/m®, PM10 = 87.93 ug/m*and TPM = 117.05 ug/m®. The PM measured
in the exterior of the building collected as background was PMO0.5 = 1.17 ug/m®, PM1.0 =
2.65 ug/m®, PM2.5 = 10.51 ug/m®, PM5.0 = 51.42 ug/m®, PM10 = 60.39 ug/m® and TPM
= 71.48 ug/m® (Table 2).

During the second phase performed on October 06, 2009, the average of PM
measured in the training area was PMO0.5 = 2.07 ug/m® PM1.0 = 8.51 ug/m®, PM2.5 =
39.51 ug/m®, PM5.0 = 196.82 ug/m®, PM10 = 241.64 ug/m® and TPM = 260.21 ug/m®.
The average of PM measured in the office collected as background inside the building
was PM0.5 = 1.95 ug/m®, PM1.0 = 8.02 ug/m®, PM2.5 = 35.82 ug/m®, PM5.0 = 167.06
ug/m®, PM10 = 191.83 ug/m® and TPM = 205.70 ug/m®. The PM measured in the
exterior of the building collected as background was PMO.5 = 3.64 ug/m®, PM1.0 = 9.44
ug/m®, PM2.5 = 24.82 ug/m®, PM5.0 = 64.48 ug/m®, PM10 = 68.38 ug/m® and TPM =

76.70 ug/m® (Table 2).

Spore trap air filter
We collected air samples using the Air-O-Cell Cassette for particle dust
characterization. During the first phase performed on June 09, 2009, were collected six

samples inside the training area (REL09219PCA-01 to REL09219PCA-06). Sample
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REL09219PCA-07 collected in the offices as background inside the building. Sample
RELO09219PCA-08 collected in the exterior of the building as background. The air
samples in the training area indicated the presence of carbonaceous materials, dust and
skin cells. The results in samples REL09219PCA-01 to REL09219PCA-06 indicated the
presence of several fungal spores being the predominant the Penicillium/Aspergillus and
Cladosporium spores. Sample REL09219PCA-07 indicated a presence of dust and skin
cells. Sample REL09219PCA-08 indicated a presence of dust (Appendix 1).

During the second phase performed on October 06, 2009, were collected six
samples inside the training area (REL09400PCA-01 to REL09400PCA-06). Sample
RELO09400PCA-07 collected in the offices as background inside the building. Sample
RELO09400PCA-08 collected in the exterior of the building as background. The results in
samples REL09400PCA-01 to REL09400PCA-06 indicated the presence of dust. Air
samples REL09400PCA-04 and REL09400PCA-06 indicated the presence of several
fungal spores being the predominant the Penicillium/Aspergillus and Cladosporium
spores.  Air sample RELO09400PCA-07 indicated a presence of dust. Sample

REL09400PCA-08 indicated a presence of dust (Appendix 2).

Exposure plate

During the first phase performed on June 09, 2009 samples of TSA and RBA
were carefully collected after has been exposure during 10 hours. The results indicated
the presence of fungi and several bacteria. Due an overloaded growing in all the TSA
and RBA plates all samples were observe for macroscopic identification. The result

indicated Too Numerous to Count for all TSA and RBA plates (TNTC) (Table 3).
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Sterile carpet test

During the first phase performed on June 09, 2009, we carefully collected samples
with a sterile carpet. The result indicated the presence of various species of
Dermathophytes likes Microsporum ferrugineum, Microsporum cookei, Microsporum
audouinii, Trichophyton verrucosum and Epidermophyton floccosum. Other species of
fungus identified was Blastomyces dermatidis, Fonsecaea pedrosoi, Aspergillus
avenaceus, Aspergillus hollandicus, Scopulariopsis asperula, Penicillium citrinum,
Paecilomyces viridis, Phialophora reptans, Phialophora richardsiae, Phialophora
verrucosa, Cladosporium cladosporoide, Scytalidium infestans, Polypaecilum insolitum,
Candida albicans and Histoplasma capsulatum (Table 4 and Appendix 3).

During the second phase performed on October 06, 2009, were collected the
sterile carpet test followed by the cleaning and disinfestations of the CGC. The result
indicated no growth of fungi in all Mycosel Agar plates after 21 days of incubation

period.

Surface monitoring using swab

During the first phase performed on June 15, 2009, were carefully collected
samples with Tecra Enviroswabs. The result indicated the presence of various species
bacterias. The most common pathogenic bacteria found with the Enviroswabs were
Micrococcus  lylae, Sphingomonas paucimobilis, Brevibacillus  choshinensis,
Staphylococcus epidermidis and Kocurria kristinae (Table 5 and Appendix 4).

During the second phase performed on October 6, 2009, were collected

Enviroswabs samples followed by the cleaning and disinfestations of the CGC. The
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result demonstrated that the process of cleaning and disinfection was effective with a

cleaning efectivity of 97.44%.

Air sampling

During the first phase performed on June 15, 2009, were collected air samples
using SAS instrument. The result indicated the presence of various species of
microorganisms. The most common pathogenic fungi founded in Air sampling was
Aspergillus niger, Aspergillus avenaceus, Aspergillus clavatus, Acremonium curvulum,
Curvularia clavata and Penicillium chrysogenum (Table 6). The most common bacteria
were Staphylococcus haemolyticus, Staphylococcus saprophyticus, Pantoea spp.,
Klebsiella pneumoniae, Bacillus megaterium and Staphylococcus epidermidis (Table 7
and Appendix 5).

During the second phase performed on October 06, 2009, were collected air
samples followed by the cleaning and disinfestations of the CGC. The result
demonstrated that the process of cleaning and disinfestations was effective with a

cleaning efectivity of 80% (Figure 3 and Figure 4).

Discussion

At this moment, there are no state of federal regulation for fungi, bacteria and
indoor air quality standards. The industrial hygiene profession and ASHRAE have
recommended airborne concentrations of one-tenth the ACGIH Threshold Limit Value
(TLV). This limit of concentrations will not produce compliance in non-industrial

populations such schools, offices and others public buildings.
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Temperature and Relative humidity (%RH)

Air temperature and relative humidity are measure to assess thermal comfort and
the possibility of mold growth. According to ASHRAE Standard 55, indoor air humidity
levels should be maintain between 30 and 65 percent for optimum comfort and the
temperature should be kept at 70° to 76°F.

After been evaluated the result during three different days, the average
temperature measured was 88.8°F and the relative humidity 59.2% in the training area.
These results are above the recommending limit and the results were consistent with the
background measurements obtained from the exterior of the building. The relative
humidity in the training area is between the recommending limits and was consistent with

the background.

Carbon monoxide (CO) and Carbon dioxide (CO,)

Carbon monoxide is a colorless, odorless, and tasteless gas. It results from
incomplete oxidation in combustion. Auto, truck or bus exhaust from attached garages,
nearby roads, or parking areas can also be a source. No standards for CO have agreed for
indoor air. The US National Ambient Air Quality Standards for outdoor air are 9ppm
(40,000ug/m®) for eight hours, and 35ppm for one hour. The Carbon monoxide
measurements were below the permissible exposure limit during our study.

Carbon dioxide (COy) is a colorless, odorless product of carbon combustion.
Human metabolic processes and all combustion processes of carbon fuels are sources of
CO,. Exhaled air is usually the largest source of CO,. ASHRAE Standard 62

recommends an indoor level not to exceed about 700ppm above outdoor ambient air,
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which is typically between 300 to 400ppm. The Carbon dioxide measurements result

were below the permissible exposure limits during our study.

Particulate matter (PM)

There are currently no federal government standards for PM2.5 in indoor air
environments. The annual limit in National Ambient Air Quality Standards list is 15
ug/m*® and 65 ug/m® is known as the 24-hours limit for PM2.5 in indoor air. The
particulate matter in homes are related to carpet and clothing fibers, dust and dirt tracked
into the home by its occupants, particles from food preparation, insect parts, plants, etc.
These particles can cause symptoms such asthma, cardiac function and allergies in
people, especially young children.

The result of particulate matter indicated an increase in all size range compared
with the background samples from the exterior of the building. This size range of
abnormal particles can be an indicator of potential risk for athletes and coaches inside the

CGC.

Spore trap air filter

Spore trap samplers are capable of capture viable and non-viable fungal spores
present in air. This sampler technique also captures particulate matter; quantify pollen,
fiberglass, hair, skin cells, and hyphae fragments among others. If use this technique
alone may miss a potential indoor air quality problem. That is why in our study we use

cultivable samples and non-cultivable samples with the purpose to compare results.
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The analytical result obtained from RAMS Environmental Laboratory, Inc in
Miami, Florida for dust characterization by Optical Microscopy techniques indicated the
presence of several fungal spore were the most predominant are Aspergillus, Penicillium
and Cladosporium spp. These results are consistent with the cultivable samples using
SAS instrument. During the visual inspection, we observed dust accumulation
throughout the training area especially around the foam pit and the back rug. These
finding are consistent with the dust characterization result. The results indicated the
presence of dust, carbonaceous material and skin cell. After the cleaning and
disinfestations process, the result obtained from the spore trap sampler indicated that the
quantity of carbonaceous material, skin cell and fungal spore was decreasing
significantly. Good housekeeping practices can lower the levels of the skin cell in indoor
environment. However, at the same time, the quantity of dust are both >800. We
observe during the cleaning process all the windows were close and actually are still
close. The problem of bad ventilation in addition to maintain close window in the

training area do not allow that the particulate going out the building.

Exposure plate
The purpose of this sampling technique was estimate the contamination in the
study area. The results obtained in a short incubation period allow us to create strategy

for obtain accurately results and avoid technical mistake in the laboratory.
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Sterile carpet test

This kind of testing is very uncommon for the indoor air quality specialist.
Dermathophytes are the only fungus that has evolved in a dependency of human body
that is why is very common to produce coetaneous infections in peoples. This group is
composed of three genera (Microsporum, Trichophyton and Epidermophyton). During
our study, we identified different species for each genus. We performed after the
cleaning and disinfestations process in CGC a second monitoring of sterile carpet test.
The sterile carpet test results indicate that no evidence of Dermathophytes after 21 days

of incubation period.

Surface monitoring using swabs

There are no governmental or federal regulations concerning permissible level of
fungi and bacteria. The result obtained from this testing indicated that 98% of the total
microorganisms founded in CGC was bacteria and 2% fungi (Figure 7). For the bacteria
identification, we used the Vitec Senior Model 120. Before the identification, we need to
have confirmed Gram stain from isolated colonies in purity plates. The result indicated
that the most common pathogenic bacteria found with the Enviroswabs are Gram-positive
bacteria. Micrococcus lylae, Brevibacillus choshinensis, Sthaphylococcus epidermidis
and Kocurria kristinae are Gram-positive bacteria. Most pathogenic bacteria in humans
are Gram-positive microorganisms. Two of these groups are Streptococcus and
Staphylococcus. Sphingomonas paucimobilis is Gram-negative bacteria. Gram-negative

bacteria are associated with nosocomial infections.
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Air sampling

Actually there are none federal and governmental regulation concerning
permissible levels of fungi and bacteria in indoor air. All the resent standards and
guidelines range from 200cfu/m® is an acceptable level for indoor environments. The
ACGIH have guidelines that less than 500cfu/m?® is acceptable for certain species except
for pathogenic species.

During our study, the 60.4% of the microorganisms identified were fungi and
39.6% bacteria (Figure 8). We identified 13 different fungi and 12 different bacteria.
The most common pathogenic fungi are Aspergillus spp. These results are consistent
with the spore trap technique. Aspergillus and Penicillium spp was the most common
fungi identified in spore trap sampler. Aspergillus spp. has been associate with
Aspergillosis, human carcinogenicity and be involved in respiratory cancers among food
and grain workers. The result indicated that the most common pathogenic bacteria found
in air samples are Gram-positive bacteria, for example Sthaphylococcus haemolyticus,
Sthaphylococcus saprophyticus, Sthaphylococcus epidermidis and Bacillus megaterium.
The Gram-negative bacteria are Pantoea spp. and Klebsiella pneumonia.
Sthaphylococcus epidermidis is a human commensal bacterium. An increase number of
human commensal bacteria in indoor environment may indicate high occupant density
and poor ventilation; this situation may suggest an environment where airborne

pathogens can be more easily spreader from person to person.
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Risk communication plan

After the Caguas Gymnastic Club was monitored, evaluated and analyzed, we
requested a meeting with Mr. Francisco, Director of the Department of Recreation and
Sport in the Caguas municipality, in August 2010. In this meeting we discuss the results
obtained on our study and some recommendations were given to him regarding a
periodical disinfection plan and cleaning program of the facility (Appendix 7). This
document was worked in Spanish because the people that would use this document, the
first language is Spanish. The information gathered also should be shared with athletes,
coaches and visitors public health specialist, empowering them with health information

vital for everyone wellbeing.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

The gymnastics is a high-risk sport. Cuts and abrasion are inevitable for
gymnastics athletes creating an elevated risk of infectious disease spread by skin-to-skin
contact and contaminated equipment shared by athletes. Gymnastic mats, bars, beams,
pommel horse and carpet are constant sweated increasing the environment for the growth
of pathogenic microorganisms. The Caguas Gymnastic Club was builder in 1972. At the
beginning the facilities was for volleyball court. For this purpose the airflow, need to be
controlling for the practice of this sport. During our study, we identify the lack of airflow
using the Drager Rohrchen air tube. The Caguas Gymnastic Club is a facility with high
traffic of children during six day a week. During the visual assessment we can observed
a lack of cleaning inside the training area.

Our results demonstrate a lot of dust, skin cell, particulate matter, fungi and
bacteria inside the training area. The temperature levels in the facilities exceed the
recommended by ASHRAE standards 55-2204. The Particulate matter result could be an
indicator of potential risk health effect. The monitory before mitigation process revealed
the presence of Dermathophytes and pathogenic microorganisms in the air and the
surface that could pose a heath hazard to those in the facilities. The monitory after
mitigation process demonstrated that the microbial remediation was effective. With a
cleaning efectivity of Enviroswabs test = 97.44%, SAS air sampling = 80% and Sterile
carpet test = 100%. After the mitigation process was performed a statistically significant

difference (P-value = 0.000) between the number of cultivable bacteria and fungi before

47



and after the process was detected. Indicating that the process is effective in dismissing
bellow the public health concerns the number of potential pathogenic microorganism in
the Caguas Gymnastic Club.

With an effective method of cleaning and disinfestations of the facility we can
made the microbiology remediation for Caguas Gymnastic Club. The use of an
antimicrobial product (Trimethoxysilyl Quaternary Ammonium Chloride) H.E.L.P
Technologies we can prevent the presence of a broad spectrum of microorganisms during
approximately 90 days. With a good cleaning monitoring and good housekeeping
practice, we can prevent the risk to the health of the children and coaches that use the
facility.

To avoid repeated contamination we have a series of recommendations for the
facilities. Is important performs a general cleaning of Caguas Gymnastic Club at least
two times on a year. We recommended cleaning the carpet every six months. We
recommended the fumigation each two weeks. The training area must be clean every day
using Microban Disinfectant Cleaner. We highly recommended the application of
XMICROBE Neutral Disinfectant Cleaner and the XMICROBE Antimicrobial-Biostatic
Agent each three month. Install window screens in the training area and the side doors to
avoid the entrance of insects and organic materials debris. Install nets in bars to avoid the
entrance of dove. Install ceiling fan in the training area.

We have a series of limitation during our study. The Risk Communication Plan
will be performed by specialized personnel, A lack of money don’t give the opportunity
to make other testing like Mycotoxins, Endotoxins, Fungal glucan, Fungal ergosterol,

microbial volatile organic chemicals, allergens and pollens. Those testing have been use
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like indicator because the identification of a fungus and bacteria is not necessary proving
the presence of Mycotoxins, bioactive agent associated with fever, flu symptoms and
other respiratory illness; study the assess fungal biomass, allergic symptoms among
others.

This study has the opportunity to other student follow our investigation with the
purpose to evaluate the athletes and coaches of this facility. Is important to perform an
epidemiologic survey to evaluate if athletes or coaches have been present symptoms or
conditions associate with the microorganisms founded during our research.

We know that the microorganisms found during our study have a potential risk of
infection for athletes and coaches in Caguas Gymnastic Club. The lacks of Standards and
Guidelines for indoor environments do not give us the opportunity to evaluate the
dose/responds and the exposition to humans. It is very important that the local agency
and the Department of Sport create a cleaning and disinfection plan for all sports facilities
to avoid bacterial and fungal infections acquired in athletic settings, including ringworm,
athlete’s foot, community acquired Methicillin-resistant Staphylococcus infection

(MRSA), herpes and impetigo.

49



CITED LITERATURE

Abelsohn, A., Stieb, D., Sanborn, MD. & Weir, E. (2002). Identifying and managing
adverse environmental health effects. Outdoor Air Pollution, 166(9): 241-248.

American Academy of Allergy, Asthma and immunology [AAAI]. (1998). Pollen and
spore report. Clearing the Air: Asthma and Indoor Air Exposures.

American Lung Association [ALA]. (2008). Trends in asthma morbidity and Mortality.
Retrieved from http:www.Ingusa.org/pub/minority/midd.

Barlett, P., Martin, R. & Cahill, B. (1982). Furunculosis in a high school football team.
The American Journal of Sport Medicine, 10: 371-374.

Bentubo, H., Fedullo, J., Correa, S., Teixeira, R. & Coutinho, S. (2006). Isolation of
Microsporum gypseum from the hair coat of health wild felids kept in captivity in
Brazil. Brazilian Journals of Microbiology, 37: 148-152.

Brandi, G., Sisti, M., Paparini, A., Gianfranceschi, G., Schiavano, G., De Santi...
Romanospica, V. (2007). International Journal of Environmental Heath, 17(3): 197-
2006.

Brasel, T., Martin, J., Carriker, C., Wilson, S. & Straus, D. (2005). Detection of Airborne
Stachybotrys Chartarum Macrocyclic Trichothecene Mycotoxins in the Indoor
Environment. Applied Environmental Microbiology, 71(11):7376-7388.

Cavalcanti, J., Guerra, J., Gambale, W., Correa, B. & Paula, C. (2002). Histopathologic
and mycologic aspect of experimental infections of guinea pigs with Microsporum
canis. Brazilian Journals Veterirnary, 39(5): 238-243.

Chin, J. (2001). EI control de las enfermedades transmisibles: Informe Oficial de la
Asociacién Estadounidense de Salud Pdblica. 17" Ed. Washington, DC: PAHO.
Published by: Pan American Health Organization.

Clifford, M., Juntfeng, Z., Torben, S., Matti, J., Paul, L., Samson, R. & Meryl, K. (2007).
Current State of the Science: Health Effects and Indoor Environmental Quality.
Environmental Health Perspectives, 115(6): 1-8.

Cummins, S. & Jackson, R. (2001). The build environment and children’s health.
Pediatric Clinical North America, 48:1241-1252.

Departamento de Recreacion y Deportes. (1980). Ley Orgéanica del Departamento de
Recreacion y Deportes. 13 de junio de 1980. LPRA 3 442 et seq.

50



Departamento de Salud. (1912). Ley del Departamento de Salud de Puerto Rico del 14
de mayo de 1912; (Enmendada en el 1976, Ley 13; 1977, Ley 126) LPRA 3 secc.
171y ss.

Dillon, K., Miller, D., Sorenson, W., Douwes, J. & Jacobs, R. (1999). Review of methods
applicable to the assessment of mold exposure to children. Environmental Health
Perspectives, 107: 1-9.

Dixon, J. (2002). Kids need clean air. Air pollution and children’s health, family and
community. 24(4): 9-26.

EMLab P & K (2008). Indoor Air Quality Pocket Reference Guide. (2" Ed). Test
America.

Environmental Protection Agency. (1990a). Clean Air Act Extension of 1970. 42 U.S.C.
s/s 7401 et seq. (1970). Retrieved from http://www.epa.gov/air/caa/.

Environmental Protection Agency. (1990b). National Ambient Air Quality Standards.
Retrieved from http://www.epa.gov/ttn/naaqgs/

Environmental Protection Agency. (1995a). Indoor air pollution. A self-peaced learning
module. (EPA 402-K-95-001). Washington, DC: US.

Environmental Protection Agency. Indoor Environments Division. Indoor Air Quality
Tools for Schools.

Environmental Protection Agency. (1995b). A guide to indoor air quality. (EPA 402-K-
93-007). Washington, DC: US Environmental Protection Agency. Indoor
Environments Division, Indoor Air Quality Tools for Schools.

Environmental Protection Agency. (1997). Una breve guia para el moho y la humedad en
su hogar. Retrieved from www.epa.gov/iag/mold/moldguide.html.

Febles, M. & Fanny, S. (2000). Immunology of the bacteria. The Wall Street Journal’s
Americas, 3: 2-11.

Fischer, G. & Dott, W. (2003). Relevance of airborne fungi and their secondary
metabolites for environmental, occupational and indoor hygiene. Environmental and
occupational Medicine, 179: 75-82.

Global Health Alliances. (2002). Developing successful global health alliances. Seattle,
WA. Retrieved from http://www.gatesfoundation.org/nr/downloads/gobal/health/Gl
obalHealthAllignces.pdf

Godish, T. (2003). Air quality (4" Ed). United States of America: Lewis Publishers.

o1


http://www.epa.gov/air/caa/
http://www.epa.gov/ttn/naaqs/
http://www.epa.gov/iaq/mold/moldguide.html
http://www.gatesfoundation.org/nr/downloads/

Hakonarson, H. & Halapi, E. (2002). Genetic analyses in asthma: current concepts and
future directions. American Journals of pharmacogenomics, 2(3): 155-166.

Jacobs, D. & Baeder, A. (2005). Housing intervention and health. Indoor Environmental
Quality, 5: 6-17.

Koren, H. & Bisesi, M. (2008). Environmental Problems and Human Health. Handbook
of Environmental Heath, Biological, Chemical and Physical Agent on
Environmentally Related Disease, (1), 79-85.

Koschel, D., Stark, W., Karmannf, A., Sennekamp, J. & Muller-Wening, D. (2005).
Extrinsic allergic alveolitis caused by misting fountains. Respiratory Medicine, (99),
943-947.

Kuhn, D. & Ghannoum, M. (2003). Indoor mold, toxigenetic fungi, and stachybotrys
chartarum: infectious disease perspective. Clinical Microbiology, (16): 144-172.

Leah, E., Bodager, D. & Ginzl. D. (2008). Outbreak of Giardiasis and Cryptosporidiosis
Associated with a Neighborhood Interactive Water Fountain. Journal of
Environmental Health, 71(3)

Lemmo, W., Kevin, W., Wang, A. & Andrew, K. (1996). Real Time Assessment of
Biomarkers for Disease. University of Florida Research Foundation, Inc.

Liu, L., Box, M., Kalman, D., Kaufman, J., Koenig, J., Larson, T.,...Wallace, L. (2003).
Exposure Assessment of Particle matter for Susceptible Population in Seattle.
Environmental Health Perspectives, 111(7): 909-918.

Maynard, R., Krewski, D., Burnett, T., Samet, J., Brook, R., Granville, G. & Craig, L.
(2003). Health and Air Quality: Directions for Policy-Relevant Research. Journal of
Toxicology and Environmental Health, 66, 891- 903.

Menzies, D., Comtois, P., Pasztor, J., Nunes, F. & Hanley, A. (2003). Aeroallergens and
work —related respiratory symptoms among office worker. Allergy Clinic
Immunology, 94(4): 38-44.

Morey, P., Hudson, M., Sorenson, W., Kullmann, G., Rhodes, W. & Visvesvara, G.
(1984). Environmental studies in moldy office buildings: Biological agents, sources
and preventative measures. Annual Conference of Government Industrial Hygiene,
(10), 21-35.

National Environmental Policy Act (NEPA). (1970). 42 U.S.C. s/s 4321-4347 et seq.

National Research Council: Committee of Air Quality Management in the EU, Board on
Environmental Studies and Toxicology. (2004). Air Quality Management in the
United States. ISBN 0-309-08932-8. Washington, D.C.: Valerie Chase.

52



Nazario, S., Torres-Palacios, J., Rodriguez, A., Delamater, W., Aplegate, A., Pediemonte,
E. & Wanner, G. (2004). Parent reported asthma in Puerto Rican children’s.
Pediatric Pulmunology, 37(5): 453-460.

Nazaroff, W. (2004). Indoor particle dynamics. Indoor Air, 14(7): 175-183.

Newson, A., Schidcrout, J. & Kaufman, J. (2004). Effect of ambient Air Pollution on
Pulmonary Exacerbations and Lung Function in Cystic Fibrosis. American Journal
of Respiratory and Critical Care Medicine, (169): 816-821.

Office of Environmental Health, Department of Health and the Police of Puerto Rico.
(1993). Law to Regulate the Practice of Smoking in Certain Public Place and Private
of August 3, 1993. LPRA 24 sec.891.

Poisson, D., Rousseau, D., Defo, D. & Esteve, E. (2005). Outbreak of tinea corporis
gladiatorum, a fungal skin infection due a Trichophyton tonsurans, in a French high-
level judo team. Euro Surveillance, 10(9):187-190.

Pope, A. & Patterson, R. (1993). Assessing and Controlling Adverse Health Effects.
Indoor Allergens, 144:668-674.

Rentas, A., Gonzales, A. & Vélez, C. (2009). Isolation and identification of airborne
fungi that can cause asthma: a case study from Eastern Puerto Rico. International
Journal Environmental Technology and Management, (10): 243-259.

Reyes, R., Rosario. O., Rodriguez, J. & Jiménez, B. (2000). Toxic evaluation of organic
extracts from APM in Puerto Rico. Environmental Health Perspectives, 108(7):635-
640.

Rihn, A., Michaels, M. & Harner, C. (2005). Community- Acquired Methicillin —
Resistant Staphylococcus aureus. The American Journal of Sport Medicine,
(33):1924-1929.

Samet, M., Splender, G. & Mitchell, C. (1998). Indoor air pollution. Environmental and
Occupational Medicine, 1523-1537.

Sexton, K. & Dyer, R. (2004). Indoor air and human health. (2nd Ed). USA: CRC Press.

Shannon, W., Binns, H. & Johnson, C. (2004). Ambient air pollution. Health Hazards to
Children Pediatrics, 114(6): 1699-1707.

Sherry, E. & Wilson, S. (2002). El impétigo en deportes de contacto. Manual Oxford de
Medicina Deportiva. Publicacion Barcelona: Editorial Paidotribo.

53



Sumedha, J. (2008). The sick building syndrome. (Review Article) (Clinical Report).
Indian Journal of Occupational and Environmental Medicine.

University of Michigan Health System. (2004). Potentially dangerous staph infections
spreading. Retrieved from www.med.umich.edu/opm/newspage/2004/hmmrsa.htm.

University of  Dubuque. (2008). Infectious disease. Retrieved from
http://www.dbg.edu/medicalservices/InfectiousDesease.cfm.

Weetman, F. & Mumby, J. (1994). Categories of adverse health effects from indoor air
pollution. Indoor and Built Environment, 3: 200-212.

World Health Organization. (2002). Environmental risk factor. Congress of Expert
Committee on Biological Standardization. Geneva, Switzerland.

54


http://www.med.umich.edu/opm/newspage/2004/hmmrsa.htm
http://www.dbq.edu/medicalservices/InfectiousDesease.cfm

TABLES

55



Table 1. Physical characteristics of the facilities during the first, second and third monitory

pc')f'n . Date Temp (°F) RH% co co,
1 Jun 09 Jun 15 Oct 06 92.0 82.8 93.8 51.8 74.5 49.9 1.7 2.9 1.3 398 460 382
2 Jun 09 Jun 15 Oct 06 92.0 82.6 94.1 515 72.5 49.5 1.8 2.6 1.1 390 546 378
3 Jun 09 Jun 15 Oct 06 92.7 82.4 93.1 51.5 73.6 51.7 1.8 2.3 1.3 497 690 376
4 Jun 09 Jun 15 Oct 06 90.7 82.2 93.2 52.6 72.4 53.1 15 2.6 17 380 503 393
5 Jun 09 Jun 15 Oct 06 89.8 82.4 92.3 52.7 72.3 54.9 15 2.6 1.2 385 570 392
6 Jun 09 Jun 15 Oct 06 88.9 82.8 91.8 56.1 70.2 55.0 1.6 2.0 1.7 395 484 411

Bkg 1 Jun 09 Jun 15 Oct 06 89.1 815 90.0 56.7 74.0 59.3 1.7 2.3 15 382 618 388

Bkg 2 Jun 09 Jun 15 Oct 06 89.6 80.8 82.2 55.8 74.6 55.3 14 2.4 15 384 562 496
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Table 2. Particulate matter (PM) result during the first, second and third monitory

p(')?nt PM 0.5 PM 1.0 PM 2.5 PM 5.0 PM 10 TPM
A B C A B C A B C A B C A B C A B C
1 270 143 226 955 2.98 9.22 46.63 1199 4497 24195 57.35 236.09 332.83 76.07 31448 434.06 91.79 378.28
2 267 142 209 838 3.10 8.48 3795 1321 39.28 201.04 69.76 195.86 270.08 98.43 237.98 321.85 136.86 246.77
3 231 134 203 823 2.93 839 38.64 1142 38.73 201.63 55.18 189.94 273.20 66.29 226.80 326.82 79.24 235.12
4 202 133 209 735 3.00 853 3399 1255 39.38 17224 6642 190.11 215.14 103.09 230.87 239.18 150.24 242.42
5 178 131 202 7.06 3.05 831 33,67 1322 3795 16945 7133 186.04 219.38 106.43 22153 24526 14573 229.39
6 185 125 195 7.02 2.84 8.11 3321 1154 36.79 168.23 57.45 182.88 20529 76.75 218.18 223.78 88.31 229.27
Bkg 1 172 124 195 6.91 2.92 8.02 33.03 1234 3582 161.18 63.75 167.06 188.87 8793 191.83 201.35 117.05 205.70
Bkg 2 172 117 364 6.88 2.65 9.44 3290 1051 24.82 15356 5142 64.48 180.28 60.39 68.38 189.53 71.48 76.70
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Table 3. Exposure plate result

Sample TSA plate RBA plates Sample TSA plates RBA plates
Id (#CFU) (#CFU) Id (CFU) (#CFU)
109 TNTC TNTC 64 TNTC TNTC
34 TNTC 271 88 TNTC TNTC
100 TNTC TNTC 14 TNTC TNTC
85 TNTC TNTC 47 TNTC TNTC
124 TNTC TNTC 125 TNTC TNTC
114 TNTC TNTC 37 TNTC TNTC
127 TNTC TNTC 132 90 TNTC
29 TNTC TNTC 68 TNTC TNTC
102 TNTC TNTC 17 TNTC TNTC
43 TNTC TNTC 6 TNTC TNTC
105 TNTC TNTC 75 TNTC TNTC
26 TNTC TNTC 38 TNTC TNTC
16 96 TNTC 61 TNTC 81
52 TNTC TNTC 1 TNTC TNTC
90 TNTC TNTC Bkg 1 60 171
12 TNTC TNTC Bkg 2 TNTC TNTC
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Table 4. Sterile carpet test result

Sample First Testing Second Testing Health effect
Back rug 1B Blastomyces dermatidis No growth Cutaneous infections
Back rug 1E Fonsecaea pedrosoi No growth Chromoblastomycosis
Foam pit mat Microsporum ferrugineum No growth Tinea capitis
Bar Epidermophyton floccosum No growth Infect skin and nail
Bar mat Aspergillus avenaceus No growth Aspergillosis, cutaneous infections, corneal infections
Scopulariopsis asperula
Penicillium citrinum
Yellow cheese Aspergillus avenaceus No growth Aspergillosis, corneal infections
Polypaecilum insolitum
Penicillium citrinum
Beam A Paecilomyces viridis No growth Endocarditis
Pommel horse A Phialophora richardsiae No growth Keratitis, cutaneous infections
Pail for legs Trichophyton verrucosum No growth Infect scalp, nails, skin
Mat (baby gym) Aspergillus avenaceus No growth Aspergillosis
Pommel horse B Aspergillus avenaceus No growth Aspergillosis, pulmonary infections, cutaneous infections
Cladosporium cladosporoide
Phialophora richardsiae
Mat (pommel horse area) Microsporum cookei No growth Hair, cutaneous and pulmonary infections
Aspergillus avenaceus
Phialophora reptans
Entrance floor Aspergillus hollandicus No growth Pulmonary infections, Keratitis and cutaneous infections
Scopulariopsis asperula
Scytalidium infestans
Wooden cubicle Histoplasma capsulatum No growth Pulmonary infections, hair, nail and cutaneous infections
Cladosporium cladosporoide
Phialophora verrucosa
Front rug 1A Candida albicans No growth Infect skin, mucosal tract
Front rug 1B Candida albicans No growth Infect skin, mucosal tract
Front rug 1C Microsporum audouinii No growth Epidemic ringworm
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Table 5. Most common pathogenic bacteria found with the Enviroswabs

Microorganisms

Gram stain

Human health effect

Micrococcus lylae

Sphingomonas paucimobilis

Brevibacillus choshinensis

Sthaphylococcus
epidermidis

Kocurria kristinae

Gram-positive

Gram-negative

Gram-positive

Gram-positive

Gram-positive

Meningitis, Endocarditis

Bacterial infection of the
bloodstream

Keratitis, urinary tract
infections

Endocarditis

Bacterial infection of the
bloodstream
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Table 6. Most common pathogenic fungi found in air sampling

Microorganisms

Human health effect

Aspergillus niger
Penicillium chrysogenum

Aspergillus avenaceus

Aspergillus clavatus

Acremonium curvulum

Curvularia clavata

Aspergillosis, human carcinogenicity
Potential hazard for human

Opportunistic invaders that cause
Aspergillosis

Opportunistic invaders that cause
Aspergillosis

Corneal infection, and nail infection

Chronic allergic sinusitis with cerebral
involvement
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Table 7. Most common pathogenic bacteria found in air sampling

Microorganisms

Gram stain

Human health effect

Sthaphylococcus
haemolyticus

Sthaphylococcus
saprophyticus

Pantoea spp.
Klebsiella pneumoniae
Bacillus megaterium

Sthaphylococcus
epidermidis

Gram-positive

Gram-positive

Gram-negative
Gram-negative

Gram-positive

Gram-positive

Conjunctivitis, infection in
urinary tract

Acute urinary tract
infections

Opportunistic pathogen
Respiratory tract infections

Involved in opportunistic
infections

Opportunistic pathogen
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Figure 3. Grid for the air sampling monitory.
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Fungi and Bacteria Proportion During the
First Enviroswabs Monitory

2%

Figure 7. Proportion of fungi and bacteria after the first Enviroswabs monitory.
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Fungi and Bacteria Proportion Durinj
First Air Sampling Monitory

B Fungi 60.4% Bacteria 39.6%

Figure 8. Proportion of fungi and bacteria after the first air sampling.
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APPENDIX
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Appendix 1. Particle Dust Characterization Analytical Result First Monitory
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Environmental Laboratory Inc.

EMPAT #165743
Particle Dust Characterization
Chent Walsska Diaz Mufloz, Urb. Willa Victorla Calie 19 P-8 Caquas PR 00725 Date Sampled: Juned. 2003
Clien? Projact 1D nyestigacion da Tesis Date Recelved June 12, 2009
REL Report Mo.. REL03213PCAa Dale Analyzed: June 24, 2009
Lab samgia ID
Cllent sample 1D Alr wol. Stucturs ID Counts of  Countsima Percaniage
Location [m3) Structures
RELO9Z19FPCA -01 007 Carbonsceous Materlals g2 4734 MA
243343 Dust ="' =300 =41 800 MA
#1 Floers
Natural ] 4E8 MA
Wood 1 52 MA
Funigal Matter
Alernaria 1 52 MA
FE00EpONES B 416 M
Clagosporium 26 1352 MA
Cursulara 2 156 MA
MyxomycetesPericonla’RustsSmuls 1 52 MA
Nigrospora 1 52 A
Peniciilumiaspergllies® &7 2.954 MA
Humian Halr 3 156 MA
Insect Parts 2 104 M
Plant Calls Matter 1 52 MA
Ekin Calla 484 25,683 MA
TOTAL =1,453 =77.048 HA
RELO2219PCA 02 007 Carbonaceous Materlals 1 2832 A
243338 Dusat "' =300 =41,500 MA
#2 Flbars
Katural 13 &7TE MA
Waod 2 104 MA
Fungal Matier
Alernaria 3 158 MA
BEC0SPONES 5 260 HA
Clagosparium 19 9E8 MA
curdulana E 416 MA
Zanocderma 2 104 A
MyzomyeetasPericoniaRustsSmuls E 416 MA
Kigraspora z 104 A
Human Halr 3 158 MA
Ingect Parts 5 280 A
SkKin Calla 200 15,030 A
TOTAL =1,211 =E2,972 HA
AELI9Z19FCA-03 0078  Carbonaceous Materlals 103 £.356 MA
243351 Dusat ' =300 =41 800 MA
#3 Floers
Katural 3 158 MA
Synthetic 2 104 MA
Waod 3 156 A
Fungal Matter
3E00EpONES 4 208 HA
Gliomastlx 2 104 MA
MyxomycetesPericonla’/RustsSmuls 15 TED MA
Nigrospara 2 104 HA
Penigilumidspenglivs” i 572 MA
Human Halr g 4E8 MA
Podlen 1 32 A
Skin Calla 145 T7.540 MA
TOTAL =1,100 =57.200 Ha
Fage Tof3

425 BW 17th Avenue, Miami, FL 33135 - Tel: (305) 541-8050 ) Fax: (305) 541-8065 - wawwramslab.com




Delection Limit one fungal spore which |5 te lowest possible count to be detected.
Cancertration percantage Is rounded lo bwo significant figures.

25% of race counted
. Sampies oeericaded with paricies (skin flakas, dust, manmads vilreous fibers, synthelic bers, or any unidentinabis

miattar). Probatiisy ihat (ungal structurss may be misidentified or cvenaoksd.

® Counls of sTuctures based on =50 In atleast one traverse (passes) section.

*Counts of sTuctures based on =100 counts In e entre raceabis area obsanver.

# Clumps of conkdla wEn 3 distinetive grean pigment typical of Trichosarma.

" The sporas of PapiciliumiAsperglius (and others such & Acremonlum, Fasiomyces) ara very simiar, small
and round, colorless or slightly pigmented and thersfore cannat be aferentiated gus to these similariiiss.

! The dust obsarved was composed of minuse sold colorless paricles.

Appraved by

Futh Otera
Laboratory Dirsctor

Fage 3of 3

425 5W 1Tth Awenue, Miami, FL 33135 - Tel: (305) 541-2958 [ Fau: (305) 541-0065 - vaww.ramslab.com
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Appendix 2. Particle Dust Characterization Analytical Result Second Monitory

76



Environmental Laboratory Inc.

EMPAT #165743

Particle Dust Characterization

Client Walsska Diaz Mufloz. Urh. Willa Wictora Callie 11 P-8, Caquas PR 00728

Chent Project 10 jnyesligacion de Tesls

REL Report No.. EELOSOOPCA

Date Sampled: October &, 2009
Dale Recelved: OQclober 13, 2009

Ciae Analyzed: January 112010

Lab Samgis ID
Cllent sampls 1D Alr wol. stuctura ID counts of  Counte/m3 Percantags
Location [m3) Structures
AELI4I0PCA -I1 107 Carbonaceous Materlale 24 1.24E In
243314 Dust =' =800 =41 800 3%
21 Fungal Matter
HECOEPONES 4 208
basidlosparas 2 104
Curvulara z i04
Ganoderma 4 208
Skin Calla 16 a2
Starch 12 624
TOTAL =B84 =44 328 100%
RELO94O0PCA -02 0,078 Carbonaceous Materiala 16 332 2%
243332 Dust=' =500 =41,600 TR
#2 Fungal Matter
Curvularia 52
Drechslera'Blpolarsieiminthosparium 52
Skin Calla E 416 1%
TOTAL =B26 =42.952 100%
RELOMOOPCA -03 0,075 Carbonaceous Materials a2 1246 3%
443312 Dust ™' =300 =41,600 93%
#3 Fungal Matter
DrechsleraBlpolansieiminthosganium 52 1%
Skin Calla 32 1.664 4%
TOTAL =B5T =44 564 100%
RAELIZ4I0FPCA 14 007 Carbonaceous Materlale 16 a3z 2%
443328 Dust ="' =800 =41 800 9%
#4 Fungal Matter
Curulana 52
Drechslera BlpolansiHeimintnaspanum 52
Fusarum 52
Peniciumisspergiius” 22 1.144
Skin Calla 24 1246
TOTAL =B85 =44 380
AELI4I0FCA 15 107 Carbonaceous Materlale 24 1.24E
443311 Dugt*' 300 =41,600
25 Fungal Matier
SECOEpONES 2 104
Pollen 1 52
TOTAL =827 =43 004 100%
RELOIS4I0PCA -06 0107 Carbonaceous Materlals 40 2.0&0 %
443323 Dust=' =800 =41 800 1%
#g Fungal Matter
Clagasporium 26 1.352 I%
Inzect Parts 1 52 %
Skin Calla 16 832
TOTAL =B85 =45 318 100%

FPage 1of 2

423 5W 17th Avenue, Miami, FL 33135 - Tel: (305) 5£1-9958 / Fax: [305) 541-0085 - www.ramslab.com
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[ab Sampis 10

Cllent sample ID &lr vol. Stucturs ID Counts of  Countsim3 Percaniaga
Location [m3) Structurss
RELIS4O0PCA 07 0075 Carbonsceous Materlals 16 332 2%
£43320 Dust=' =800 =41 800 9B
Bg 001 Fungal Matier
FE00EPOTES 2 104
Curvularia 1 52
Nigrospora 1 52
TOT&L =820 =42 540 100%
RELIS4I0PCA -013 Carbonaceous Materlale 24 1.24E 3%
£43343 Dust=' =800 =41 800 93%
Bg 002 Starch 40 2060 5%
TOTAL »B54 =44 328 100%

Delection Limit one fungal spore whlch |8 e lowest possible count to be oetected.

Concentralion percentage I8 roundsd to bwo significant figures

25% of trace countad

* Zamplas overicaded with particies (sKIn flakes, dust, manmads vireaus fbers, syntnesic fIbers, or any unidentfanis
matier). Probabiiy that fungal structures may be misidentified ar overiooked

* Counts of sTuctures basad on =50 In at least ane raverse (passss) sectlon.

* Counts of sTUCtures basad on =100 SOURtS In T enfire raceabis ared obsarved.

# Clumps of conidla win 3 distinctive gresn pigment fypical of Trichooerma.

® The spores of Peniciliumisspenglius (and ofters such a5 Acremonium, Pagciomyses ) ans very simiar, smal
and round, calorless or slighty plgmented and thersfore cannot be dfferentiatzd dus o these similartiss

! The dust absarved was compased of minuse salid colodless parficles

# The dust sbserved was composed of Dullders and, brick DUst and road dust [IKe paricies

b

Futh Otero
Labaoratory Director

Approven by

Page 2of 2

425 SW 17th Avenue, Miami, FL 33135 - Tel: (305) 541-9058 / Fax: (305) 541-0085 - www.ramslab.com




Appendix 3. Sterile Carpet Analytical Report (#10554)
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CIENDO
INDUS, PO DOX A0 BAYAVON SR 3000 CLENDO ConrroL NO
g FDA No. 30033383012 10554
LABORATORY \-.: corccrrsizone ret
CUSTOMER SAMPLE ANALYSIS REPORT Pige_1_of 1
~ WIALESKA DIAZ
0880
Urb. Villa Victoria Caguas PR. 00725 _ |
787-429-6644
NIA
WALESKA DIAZ
07-29-08 ) 16:30
_ NIATNIA
R .
SDA PLATES
CLIENT
07-29-09 ) 16:50
< W ¥
PROCEDURE PERFORMED AS PER:
S0P No.300-027 ISOUATION AND IDENTIFICATION OF YEASTS AND MOLDS
REFERENCES:

ATLAS OF CLINICAL FUNG| 2™ EDITION 2080
INTRODUCTION TO FOOD-AND AIRBORNE FUNGI  SIXTH EDITION 2000
DAVISE H, LARONE, MEDICALLY IMPORTANT FUNGI-A GUIDE TO IDENTIFICATION 3" EDITION.1085

10554-1
“Alfombra Caballo con Phialophors reptans
Alzones"
10554-3
“Caballo con Alzones" Phiglophora richardsiag -
105544
"Matress de Fosa™ Microsporum ferrugineum
10554-5
“Alfombra Frontal" Microsporum audouinii _|
105854-6
| "Cubiculos de Madera™ Phistophora vernicosa
10554-7
“Piso Entrada” 7 Candida krusei

Daz10a
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= CoOILL EDNIDC) SOP No.300-027

Toxcdustrial Laboratorieos ne. T e P T e

e ____ __
I IDENTIFICATION OF MOLDS I

IsouateNoG. :  10554-1 | Custompr: WALESKA Diaz

MACROSCOPIC EXAMINATION
MACRUOCOr ke ) Sz crie o ot P R
MACROSCOPIC AFPEARANCE

.. COLONY DESCRIPTI .. MacrOSG EARANCE |

| Coler H
DARK DIV SEARLY M XK '
TOP | ArpEARANCE:
5 VAVEIY LA I Canvay )
{ CUNESUM D s s 1

H
|
i
i
H
H
{

CINTER - SEMMTLY pib iy
. 3 SR

!

\

|

H

{

{

{

|

CoLoR:
Borrom E
| APPEARANCE: FEL1-LiNE |

MICROSCOPIC EXAMINATION
CULW a«mna

e b -t e e e ... -

DEscrPTION

HPVAL ARE SEPTATID, BRANZHED AN SR0WH COMIDIA
ARE DaRK. COMIDIA FORMATION 1N THLS SRCTES 15
QLADOSAORIUN. TYPE ! CONIDICPHORES ARE ERECT AND
GEVERLSE YO LABGE MIMARY 2 GELD ZHAND CONITTA
THAT TR TURN MROBUCE SHORT, SR ANCHING CHATNS OF
QAL CONIDTA MAVING SMALL DARE HELA (50455 OF
ATTACHMENT) THAT BEADY BEEAT LOOSE PEOW
COMIDICPIORLS WIEH THEY AR MOUNTED TN A RO OF
FLLED FOR MICROSCOPIC EXAMINA TION,

IDENTIFICATION: FONSECAEA PEDROSOI
—— e T e e e

L7 15 A COMMEN CONTAMINANT TSOUATED FROM SO1L, 'WOO0. B0TTEN PALW TEEES, THEUNES, ATR AND TIVBFE DT 05 THE MOST COMMWR

WSS DMTOE CALSE OF CHAOWGELAS TOMMOGLS (WARTY HOBAES TIWMOS-LIEE MASSES, CAULDFLOWER-LINE LESSTONS [N SUOOUTANECUS TLA5E
OF THE LOWER EXTRENITIES AT ARE SOME TINES IN OTHER EANISH AREAS SUCH AS THE HANDS, HEAD REGION OF THUNE. Onl wERY ke
DCCASION THE DRGANISM MAS BETN CNTws T CMUISE lm e

PERFORMED BY: GLORTMAR VELAZED
REVIEWED BY: Luzzerme M Rivena

Date: 09-08-09
Date: 09-08-09

Rewsizn Date: Mu
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B - CLENIDO SOP No.300-027

fescfuastoaal Labsowratories Inc.

IDENTIFICATION OF MoOLDS

IsoLATE NO. @ 10554-2 | Customer: WALESKA Diaz
e e A IR OFCOPIC ERARUNATRON. ~— . oo
| SAMPLE | COLONY DESCRIPTION .. MACROSCOPLC ASPEARANCE
gr('dw: :
H IBAT IR NN
Top |
‘ APPEARANCE:
{ FAT S G
COLoR: Bk
Borrom |

APPEARANCE: FELT- L0

MICROSCOPIC EXAMINATION
SLIDE CULTURE CHAMBER

DESCRIPTION

TUSULASE IYPIOAL MIESENT AT COLONY CTNTRE. HTHAT
L5-2 2 M WIGE, OLIVAZEOMS IFIALIDIG COLLARET TES
MOSTLY SESSTLE ON LADITPPIRENTIATID (TILS,

SOME TIRES Of TERMINGL CRLLS RABSLY LA TERAL
MEALIDES PRESENT. COLARE TTES CONSPTONNS,
SLLGHTLY DARERER THATH WHE BEST OF THE PHLALITE,
ARSI PUMME L-SHANE D TO ALIIS T O9LINSEICAL, (P 50
9 omuons, CONBDIA U IVALTIE , DAGVOT DAL, ADUT
30 X18 oM, FINALLY INFLATING A0 5 COWINS
NELANLIED

IDENTIFICATION: PHIAEMA REPTANS

PHIALOMHORA SUECIES AZE AMCRNG THE CAUSES CF C-BOMORLA S TOWOSTS AND SHAEOHNMOIWAOS LS, PHLALONORA VELOICOSA 15 TIE
PRINCIPAL CAUSATINE AGENT OF CHAOWOELASTONYCOSTS TN TROFICAL AND ARTROPICAL A A%, PARTICLLARLY AT JAPAN AND SOUTH AVERICA
THE CLINICAL POBALS OF PHAECAOTHIONYCORES MAY BE DIVERSE, INGLDTNG (U TANEOUS INFELTIONS, SUBCUTANEOUS CYS TS, ERRATITIS,
FRNCOCARDITES, AR THRE YIS, s TEOMYELLTES, R BN DNPRCTION, FATAL HEMORSASE, ANG DESSENTNATED INFECTION MEaLOomiina
EUBCIPATA MAS BEEN TECLATED FROW CUTANEOUS AND MALL INFECTLONS 1N NGETH WESTERN ELROY

PERFORMED BY: GoRtMaR VLAZEO | DATE: 09-08-09

REVIEWED BY: Lizzetre M Rivina o DaYE: 09-08-09

Rewoon Date: 010104
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CR-073

O EFCLENIIO  [owwmw

Innclustrial Laboaoratorie s lme.
IM CONTROL NO. 348

IDENTIFICATION OF MOLDS

Lsotare No, 10554 .3 Customer: WALESKA DEAZ

GIRAVISI-HROWN

Top
| APPEARANCE:
i PORTERY
| CoLom: SREV-BEOMN

APPEARANCE: riLT-L10

MIcroscoPIC EXAMINATION

bt en tett st ettt

L TwO COMIDLAL TYPES 4B MUCTD HPALINE CONIDTA :
| WHIOH ARS ALLANTOND 0% CrUTNORIEAL ABE FORMED 0N
INCOAEFICUOUS, BUTTS0AMRED LATIRAL OUTEROWTHS
FROM THIN- WALLED MW AE | HAYING BN TE

COLLASETES, DRI THOCK WALLED CONEDI A WHECH ARE
FURSPHEUCAL AVE FOBRED OM DASK BSOWH, SLENCER,
TAPERING MUALIDES W TH FLARING SOLLARETTRS
NTERRESIATE TYFES AE OF rEm ML sENT

IDENTIFICATION: PHIALOPHORA REPTANS
8 e AR R S

THE SPECEES L5 AN UNCOMMON CALISE 0F SUBOUTANECUS WUECHIWOOTIC CPSTS 4F TER TRALMATIC IILANTATION, WOSTLY THPATIENTS
DERILITATED, DIABETES MELLITUS IN STWRLY TNAUNOCOMROWESED PATIENTS BECIDUWES AF TER SUBGERY ARE MEQUENT CaSERVED. Tie
FUBGLS SATURALLY OC0L8S A5 A BOF T-ROT FUNELS 0N WD,

PERFORMED BY: (.08tiAR VELAZCO Dave: 09-08-09

REVIEWED BY: Lrzzevie M Rivea k_/ DavE: 09-08-09

Rewsion Date: 030304
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CR-073
_—_ﬁ trvcduswtrial l_nwu.ﬂ.uvius I, SO¥ No-300-027

Swoon

\ P
ot AT TS

SEFTATED HYPHAE WITH MACRO-AS WELL
AS MICROCOMIDIA PRESENT, SOLTTARY OR
TN SMALL QLUSTERS AT THE END OF OR
ALOMNGSIDE UNDIFFERENTIATED HYPHAE.
MACROCONTIDTA HAVE WALLS THAT ARE
RELATIVELY THIN AND USUALLY SMOOTH
BUT SOMETIMES SLIGHTLY ROUGH AT THE
TIP; OF TEN DESTINCTIVELY CURVED WITH A

14 25
" ; n’fﬁiﬁi!"c :
, OCCURRING ON FIATHIRS, MAINLY ISOLATED PROW ARID, ALXALINE

SOILS, ARE FILAWENTOUS FUNSL THAT ARE ABLE TO DIGEST AND OSTAIN NUTERIENTS FROM KERATIN (A BELATIVELY INSOLUSLE
PROTEIN; THE PRINARY COWPONENT OF SKIN, HATR, AND NAILS), WHEN THE CREANISM GROWS ON THE HOST, LIVING TISSUR IS
NOT USUALLY ENVADED. THE OROANISM SIMILY CO 5 THE KERATINIZED OUTERMOST LAYES OF THE SKIN,
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— -

Irvclustrial Lalbhoratorieas lnc.

CR-073

—

S0P No.300-027

IM CONTROL NO. 350

DESCRIPTION

'é‘-s»:.y...........,e u..., Qr‘w

Jh.‘d..i..l\i"&

GRAVISH

Sy

SHvE Muowemmm i

SEPTATED HYPHAE WITH TERMINAL
CHLAMYEOCONIDIA THAT ARE OFTEN
POTNTED ON THE END, PECTINATE HWHAE
ARE COMMONLY SEEN, THIS SPECIES IS
USUALLY ALMOST DEVOLD OF CONIDTA BUT
SOMETIMES FORMS POCRLY SHAFED,
ABCRTIVE MACROCONIDIA OR
CCCASIONALLY MICROCOMNIDLA HTAY ARE
IDENTICAL TO THOSE OCCURTNG IN OTHER
SPECTES OF Mmm

Wonn - mmmmou STCPHELIC DERMATORHYTES, OCCUBRING ON FEATHERS. MAINLY LSOLATED PAOM ARID, ALKALINE

SOMLS. ARE FILAWENTOUS FUNGT THAT ARE AILE TD DIGEST AND OITAIN NUTRIENTS FROM KERATIN (A MELATIVELY INSOULSLE
PEOTUIN; THE PRIMARY COMPONENT OF SKIN, HALE, AND MATLE), WHEN THE ORGANISM GRONS ON THE HOST, LIVING TISSVE 15
NOT USUALLY IMNVADED THE GESAMISA SINFLY COLONIZES THE TINEZED OUVEW LaYER G THE SEIN.

ey e o
REVIEWEDL By:
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CR-073

B G CILEDNIDCO) S0P No.300-027

Industrial Laboratories Inc.
IM CONTROL NO. 351

IDENTIFICATION OF MOLDS

Isolate No. = 10554-6 oustomer: WALESKA DiAZ
e MAcCROSCOPIC EXAMINATION
[ SAWAE | COLONY DESCRIPTION | MACROSCOPIC APPEARANCE |
Color: |
! DARK GREENE - DROMWN |
Tep 5 [
L APPEARANGE: \ .
! Ghatan | o —
%wwm B

. AFPEARAMNCE! peLT i

|
|
{ 1

'

MICROSCOPIC EXAMINATION
... SLIDE CULTURE CHAMSER

FOTHAL A5 BRTAN, BRANCHE D, AND SEPTATE Phaalings
ARE WASE SHAPED W1 TH A FLAED (UM IEE COLLERATTE {
ROUMD TO OFAL LONEHIA AZCUMLEATE AT THE AEX OF

THE PIALIDE OLVING THE APRARANCE OF A VASE GF '
FLOMYRS . TN TISEUE, THE CRRANISV AREARS AS DAE, |
BOUND, SPTATE CPLLS {

IDENTIFICATION: PHIAE)_PHQRA Rerrmz

CASES ORONCILASTONYODSLS, GF WHICK 1T L5 THE SECOND MOGT COMMON ETTOLOGIC ASENT WOM UWISE { THE MOST LOMION TN NORTH
AMERICA). IV TS ALSO AN ETIOLDRIC ABENT OF M-UECHMMOMMOSTS AND, ON BASE O0CASION, WIOETOWA.
L

PERFORMED BY: GoRimar VELAZcO W 40 DATE: 09-08-09

EEV!EWED By: Lrzzevre M. Rrara }LUA,L/ | DaTE: 09-08-09 '
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== CR-074
\-{3} CLENIDCO  |[sorn s
Inclustrial Laboratories Inc.

IM CONTROL 3m2

IDENTIFICATION OF YEASTS

IsOATEID: | 10554-7 | CusTomer: |  WALESKABIAZ
... MIcrOSCOPIC EXAMINATION
SANPLE ;
COLONY DESCRIPTION. et

e e ————————

COLOR:  CREAM

FLAT, DRY

BUDDING CELLS ELLIPSOIDAL TO CYLINDRICZL, EITH FLY, WELL-
CIRCUMSCRIDED S5CARS. PSEUDOMYCELIUM OFTEN PRESENT,
ROBUST, CELLS LIBERATED AND ARRANGED PARALELL TO THE
MAIN AXIS.

IDENTIFICATION: CANDIDA KRUSEL

AN ENERGING OPPORTUNISTIC PATMOGEN: HAS FREQUENTLY BEEN FGUND TO COLONIZE SASTROINTESTINAL,
RESPIRATORY, AND URIMARY TRACTS OF PATIENTS UNDERGOING IPISC0ES OF THERAPY-INDUCED
GRANULOCYTOMENIA, A COMMON CONTAMINANT. KNOWN TO CAVSE INFECTIONS IN PARTICULARLY SUSCEPTIBLE
INDIVIDUALS.

PERFORMED BY: Guomimaa Veazeo {75714 £ Date: | 09-22-09

REVIEWED By: LIZZETTE M. RIvEIA TE: | 09-22-09

Revson Date! W
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Appendix 4. Enviroswabs Analytical Report

(# 10558, #10559)
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CLENDO
I”””S’”Ml PO BOX 579 BAYAMON PR 00960 CLENDO ConTROL No.

TEL 767.620-6800 FDA No. 30033383013 10558
LABORATORY FAX 787-999-7149 0.

Email: clendoind@prtc.net

CUSTOMER SAMPLE ANALYSIS REPORT
Page 1 of 2
.

A. CUSTOMER NAME WALESKA DIAZ
B. CLIENT NUMBER 0590
C. ADDRESS URB. VILLA VICTORIA CAGUAS P.R. 00725
D. TELEPHONE 787-429-6644
E. FAX N/A
F. CONTACT PERSON WALESKA DIAZ

G. DATE /TIME OF SAMPLE RECEIPT

06-15-09 / 11:55

H. DATE / TIME OF SAMPLING

06-15-09/11:30

L. DATE/TIME ANALYSIS BEGINS:

|. QUANTITY OF SAMPLES 24
J. DESCRIPTION OF SAMPLES ENVIROSWABS
K. SAMPLES COLLECTOR NAME SAMUEL SERRANO

_06-15-09/13:00

M.ResuLts

PROCEDURE PERFORMED AS PER:

SOP NO.100-023 PROCEDURE FOR ENVIRONMENTAL AIR SAMPLING USING SAS SUPER 100 SURFACE AIR

SYSTEM
REFERENCES:

"MANUAL OF ENVIRONMENTAL MICROBIOLOGY" 2™ EDITION 2002

ENVIROSWABS SAMPLING
BACTERIA YEAST/MOLD
SAMPLE (2™ DAY COUNT) (7" DAY COUNT) IDENTIFICATION
10558-1 TNTC 2
MENS BATHROOM COLONIES/50cm? | O COLONIES/50cm N
GIRL; 0le\s'l'sl--I?QOOM COLOLT‘E.I-S(;SOsz 0 COLONIES/50cm” e e
10558-3 2000 30 91% Staphylococcus epidermidis
RIGHT SIDE HALLWAY COLONIES/50cm® | COLONIES/50cm® Aspergillus avenaceus
10558-4 TNTC 2
LEFT SIDE HALLWAY | COLONIES/50cm? | O COLONIES/50cm BeA
10558-5 TNTC 2 98% Staphylococcus xylosus
WOODEN CUBICLE RIGHT | COLONIES/50cm? 0 COLONIES/50cm 86% Kocurria kristinae
10558-6 2300 2
WOODEN CUBICLE LEFT | COLONIES/50cm? | 9 COLONIES/50cm NiA
10558-7 TNTG 2 250 2 Streptomyces somaliensis
FRONT FLOOR (A) RIGHT | COLONIES/50cm COLONIES/50cm peas=———
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CLENDO

CLENDO ConTROL NoO.
PO BOX 579 BAYAMON PR 00960
INDUSTRIAL L2l g FDA No. 30033383013 10558
M’””l’ 0” y Email: clendoind@prtc.net
CUSTOMER SAMPLE ANALYSIS REPORT
Page 1 of 2
10558-8 2240 215 e I
FRONT FLOOR (B) LEFT | COLONIES/50cm? | COLONIES/50cm? | 7 Sphingomonas paucimobilis
10558-9 2370 2
FRONT RUG (A) COLONIES/50cm? | 9 COLONIES/50cm i
10558-10 110 2
FRONT RUG (B) COLONIES/50cm? | 9 COLONIES/50cm A
10558-11 2560 2
FRONT RUG (C) COLONIES/50cm? | 9 COLONIES/50cm L
10558-12 150 2
FRONT RUG (D) COLONIES/S0cm? | O COLONIES/50cm Na
10558-13 140 10 N/A
BACK RUG (A) COLONIES/50cm? COLONIES/50cm? =
10558-14 2650 30 " o
BACK RUG (B) COLONIES/50cm? | COLONIES/50cm? | °98% Sehingomonas paucimobilis
10558-15 500 2
BACK RUG (C) COLONIES/50cm? | @ COLONIES/50cm NA
B ;é): 5R8U-<1;6(D) COLONzlggISOsz 0 COLONIES/50cm? 86% Staphylococcus equorum
10558-17 2410 90 ——— "
FLOOR MATS (A) COLONIES/50cm® | COLONIES/50cm® o Bacillus mycoides
10558-18 40 25 89% Bacillus fusiformis
2 2 Aspergillus orizae
FLOOR MATS (B) COLONIES/50cm COLONIES/50cm AkDsraiius Werioeis
10558-19 1780 15 89% Sphingomonas paucimobilis
FLOOR MATS (C) COLONIES/50cm?® COLONIES/50cm’ 95% Micrococcus lylae
10558-20 40 2
FLOOR MATS (D) COLONIES/50cm? | 9 COLONIES/50cm A
10558-21 100 2
FOAM PIT (A) COLONIES/50cm? | 0 COLONIES/S0cm NA




INDUSTRIAL :g ",‘:: :?Nn::wm cores CLEND(‘I):S(:;;R& No.
v FDA No. 30033383013
LABORATORY 2.0 e

CUSTOMER SAMPLE ANALYSIS REPORT

Pagetel2
FOAM PIT (8 COLOMIES/s0cm! | OCOLONIES/S0cm™ | 94% Staphviococcus siosus
10848-23 40 "
RINGS A (BABY GYM) COLONIES/S0cm® | @ COLONIESISOcm NA
':fm‘ oown:,sman' 0 COLONIES/#0cm” NA
. CONMENTS

PRINCIPLE OF THE SURFACE AIR SYSTEM (SAS) SUPER 100: AR IS ASPIRATED FOR VARIABLE TINE (IN THIS
STUDY=1.000L FOR CLEAN ROCMSMMINUTES) THROUGH A COVER WHICH HAVE BEEN MACHINED YATH A
SERIES OF SMALL HOLES OF A SPECIAL DESIGN. THE RESULTING LAMNAR AIR FLOW IS DEIRECTED ONTD THE
AGAR SURFACE OF A “CONTACT PLATE" CONTAINIG MEDIUM CONSISTENT WITH THE RICROBIOLOGICAL
EXAMINATION TO BE PERFORMED, WHEN THE PRESET SAMPLING CYCLE IS COMPLETED, THE FLATE IS
RENMOVED AND INCUBATED. THE ORGANISMS ARE THEN VISIBLE TO THE NAKED EYE AND CAN BE COUNTED
FOR AN ASSESSNENT OF THE LEVEL OF CONTAMINATION

50 CFU/ W OR 1. l?GUIﬂ"NYEASNIWLDSQIOR!m THE ENVIRONMENT
5 CONSIDERED A SIGNIFICATIWE RISK FACTOR
FOR RESPIRATORY PROBLEMS OR CONMPLICATIONS, EYES AND SKIN IRRITATIONS.

A
GLORMAR VELAZOO - LABORATORY ANALTRT by DATE | 06-22.09

umml..';wnl BSN.T.. Lasoasroay Dascros (Ue $2613) QIU'( | \I,u,l,uﬂu DATE | 05-22-09
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CLEMDD INDUETRIAL LABORATORIEE

biaariux Cuslome:: CBIE5 Labaratory Report Piisted Sep B, 2008 11:27 GRT-04:00

Syt ¥ Prirted by. geelazoo
Raport Versicn! Sof 3

Isalale Group: 10858-2-1

Ligt Upedaled Ju 15 2000 13:08 GMT-04:00 Byt {aia

Bocnumibies: 1708 01 00014020
Soecied Ceganism: Brevibacius choshinersis

Commenks:
i Lea © Mayd, 2000 1200

ldertification Card: BEL Wumper, | DFIAID|Expies: Ll

rmnation A 3, 3006 0519 fina
Info Campheted: GIT.04:00 Edailuia: Final “‘2“ 14.25 hours

B Probalsilily Brovibucillus ches bhirsesis

eted Organi
Selected ganism Bignumsbier: 70300 HHO14020 Confidence:  Low discriminalion
SRF
Cirganism
Analysss Grganisms and Tests o Separatn;
Alcydnhaci]
m‘:’ﬂ““ . WP, GELATINISO) SO0 (30}, HaCd 5550,
Brmvibacilus choshinessks  WRI0LGELATINGD) S0C{10) HaCl S%(10),
Lo Discriminalion
et
[Analysis Mossages:
Cortraimdicating Typical Diopattemis]
licyclotuzils

v BISL 1 Z) AL LI LT B L1 2), DL O PO, PyrArrDy,

I':wiba:-ilu;d'lummu B0 AGLULNZ BOCYLY 1) AR0B ), e 161, Pryrd | 58), Ghodd 6],
Biochemical Datails
[ feeee [ [3 st L [ Jaes 5 |Liud v |7 [Pt v E e |+
o |puaL i [ | T faame | 2 faaa + |13 frym T
1 Jaema e [ie [coEx w feal | Jouvs - ez fwe 24 oG
fes JEun v [o8 [wa 27 [waem | 2w [wiE L Jan [oive 31 |aman
s fowme |- [34 fowz | |38 |was - a7 |PE - |30 [IRHa 41 [aeu |+
o Jan [ Jes Joec 45 [PyaTE |- a6 |aGLu & |47 |dTAG 48 [dTRE |-
| O - las Jemw |54 fure + |58 |PECHa G0 |MaCl B 5% FEERET
oo [ llemc [lelm: . |52 Jrouve s [ [
WITEK 2 Systems Yerion: (L01
MIC Inkepralaion Gudeing: Therapsulic nterpratalion Cuidelins
AES Prraiviter Sal Hama AES Parnmeter Last Modfied

Page 102




CLENDD INDUSTRIAL LABORATORIES

Db s Clusheian E3ES L&hnral-:‘:ry REF'IE'H‘". Priribad Sep &, 2008 11:27 QMT-0&00
Syetam M Prirdesd by, gualazos
Fepart Version: 3ol 3

Isolate Crowp: 1055821
Lol Lipsbalad: Jul 15, 2000 13:28 GRT04 O By myvals

Biammmbar: 170 01004004020
Solecled Danisre Bravibaolkes choshinensis

Acticn Wara (Uaar 10 Daasi T Camimnng
Raviewod by o Welarco [guelrece) Sapd, 2000 1137 GET-0400

W 29-0F 0 §
e

VITEK 2 Systems Wersion: 0300

MIC Inbepretation Cuidabng: Trarapaitc Inbarpralalion Guidaline
AES Pamametar Set Mama: AES Parprmstar Lasl Mol
Papa 2 of 2
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CLENDO INDUSTRIAL LABORATIRIES

bighbatinue Cualomar DE3SS Laboratory Report Errimted Jum 23, 3004 {34 GMT-04:00
Syaiem W Printed by: gyelaica
Fispeoi? Virsioe: 2.01 2
Isciae Giroup: 10666-3-1
Bicnumber; (O0S0003222 1011
Sebacied Crganism: Stapiylococts apidamids
ol a4
T T A7 f
Gommants: I iy
_I\'__"h - ™ ':"
e
) ) ) g 27, 2010 1200
Jdendif e Card: GP 242135240 |Expirne; CGMT.04:00
Informatizn 10, 200D 2247 ) . & nalysis
Compkied: ir e nn I!I:b.l. Final Tima: 115 hous
9% Probakdily Staphyl ccoccus epidermidis
Selected Organism Bigrumbar: (0000032231011 Corfidones:  Good damifcation
TTE——
Qrganism i . .-""?)":: Ll
Arvalywie Orgamisme and Tests to Separste: 12—
= LT e
Buralysin Wb s heyica- F D_{I_,l )
"":J "?-"‘ln
ontraindicating Typical Bicgatter|s) T
rm -\-\'"-\.
E:S-urmm o C1ZEREENADHET) BACKE), .
Biochamical Details
T [eamy L Ja [FeLs L |5 Jaxn - | JaoH 5 |EcaL B T =T -
il . |ta |coEx L |1s [asnn . | |piGaR L - | [PHOS (%]
0 Jiews | |a [Pea N E T N I O O T - o7 |Baur |-
TE |Alak - Jan [T L | jdsoR N ET + |32 |PoLvE + a7 oAl
35 |eRIB - g |waTe + |4z fuac L Jaa |Mas - |46 |duaL + Jan [BAc) -
47 o |- |0 [WEGas + 2 AN Fojsa fdMME |+ [34 [WEdG 58 [PUL -
AT |dRAF - [0 |O2AR - SAL - [B0 |SAG + B2 |dTRE B3 |ADH2s -
B4 JOPTD | |
Arction Hama (Usor DY DhaialTimia Gt
Ruviesed by:  Glarimar Valazes |gealaees) Jun 23, 2008 0S-14 GAIT-0400

Mty

£ r:,i*:ﬁ'z}f,
TR

VITEK  Sywieres Warson! 03 H
MIC Inlempretaton Gudeing:
AES Paramiter Sal Nama:

Thisapsistic Inerpalation Gudelna:
AES Paramaler Lasl Bgdiad

Page 1 ol 1
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Industrial Laboratories Inc.

"pepes T e——
NO! | 10558-3-2 — JCUSoREL Watesta binz

MACROSCOPIC EXAMINATION

S COLOR: YELLOWISH GREEN WITH PING
T enGe

i COLOR ; CREAMY BROWN

LONG CONIDICAHORES BORNE FROM SURFACE HYPHAE,

STIFES WITH UNCOLOURED, SMOOTH WALLS, OVOID |
VESIOES, BEARTNG CROWED METULAE AND PHEALIDES i
ON ITS ENTIRE SURFACE: CONIDIA ELLIPSOIDAL ™

SPECIES OF ASPERGILLUS ARE OFPCRTUNISTSTIC INVADERS THAT CAUSE SROUP OF DISESES KNOWM AS
ASPERGILLOSTS, ARE WIDESPREAD IN THE ENVIRONMENT AND ARE CONMONLY FOUND § CONTAMINANTS

Revisos Dote. DorE
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CLENCO WOUSTRIAL LABORATORIES

bioMeiauy Custonsr 06355 Laboratory Report Printad Jun 23, 2000 06:34 GMT-04.00
Syidem ¥ Primiedt by geetszco
Report Version: 2 of 2
Inglile Group; 1065851
Blonumiber: 43044641 7373231
Salactad Organim: Staphylomsosus xylosus
Do o 4
Tl ors
T — "V")‘“)

\\

Sel nganlsm Blonumber: £30446417373231

car:  of Imw 242130240 [Expirea: Aup 7.2010 120
[Complated: g;r‘&? Hm Im»c: Fnal WT. 600 heurs
Q6% Prokakiily Staphylooooous xylosus

Confidence: Excallent identfication

SRF ™

Ocgoniomn_ |~ %
|Analysis Organisms and Tests 1o Separate: — __‘_\%/

Analysis Mossages:

'%“-)\\O(,

s J2. 1

IContraindicatng Typical Bsopattorn(s)
|Stetwiccoccus xykaus  ASCR(19),

s P

|Biochemical Details

2 |amy e [Pprc | I Jom SN T BGAL + |11 |acu -
13 |appa | |14 |coex - 15 Jaspa - |16 [BGAR | |17 [awan . |19 |rHOS +

LouA - 25 [ProA z4 lacurr |+ l25 [acaL | e [ryra - f2r Jacum .
e Al . 2 [y L [0 [ssor + I [uRe + 32 lPoye | [37 jeGal -
38 [aRIB + f3 iLarx + 42 |LAC + M4 [NAG + fas JowaL v |e5 Jaac -
47 [NOVD ’ NCG & + |82 [dman + |53 e + |54 NG + 195 PUL -
|57 larar |- o120R |+ [59 [sAL - oo |sac + |62 |dTRE + o3 JanHzs |
[a_Joero  [o | [ 1 || | |
Action Name (Usar 1D) DatalTime Comment
Reviewed by Gl 220 {guelazeo) Jun 23, 2009 0934 GMT.04:00

Uidge> Ok-23-07

VITEK 2 Systes Wision: 00,01
MIC Inerprataton Gudelne: Trecapeutc nterpretation Guidaling:
AES Parameter Sal Mama: AES Pasaritar Last Modhee

Page ol
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CLENDO INDUSTRIAL LABORATORIES
broMerisu Customes: 05365 Laboratory Report Printed Jun 23, 2000 06:35 GMT-04:00
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Regort Version: 2o 2
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Bonumber. 040000201001231
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S
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[SRF
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Biochemical Details
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e CLENDO [sortmor

Incdustrial Laboratories Inc.

ISOLATE NO: 10558-7-1 | CUSTOMER: WALESKA DiAZ

.Macroscorzc EXAMINATION

| Color: White; surface
{ Hord and developed a
| fine aericl mycelium

Top

A it bbbt i il

............................

| CoLoR: Cream

| APPEARANCE: WAXY
i 1

MICROSCOPIC EXAMINATION

. ————— T A gt o 8 b

LONG, THIN MYZHAE AND ABUNDANTLY
BRANCIING WITH FILAMENTS WHICH NAY €
STRATGHT, WAVY, Of SPIRALED. SHORT CMAINSG -
OF SNALL OSLONG COMNIDIA ARE PROGUCED AT
DISTINCT POINTS ON SONE OF THE FILANENTS.

TOENTIFICATION: STREPTOMYCES SOMALIENSIS

Filomentous bacteria that resemble fungl in that they form filiments that are well developed and
bronched (commonly referred to as hyphae).

Seeme species are considered nonpethogenic contaminants. Other species cen cause mycetomas and
occasionally other types of infections. CULTUREPROGIAES A CHARACTERISTIC GLOR OF FAESHLY TILLED SOTL.

PERFORMED BY: | GLortwar VeLazeo | /7 /7/1 () -/ | bare: 07-03-09
REVIEWED By: | Leba. Lizzette M, RIVERA U~ | Dare: 07-03-09

A

Revision Date: 03/10.09
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CLEMDO INDUSTRIAL LABCRATCRIES
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CLENDC INDUETRIAL LABCRATORIES
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—~ CLENDQ |[|srwmo

Industrial Laboratories 1nc, IM CONTROL NO. 205

IDENTIFICATION OF MOLDS

ConTROL NO. : | 10558-18-2 CUSTOMER: | Waiksca Diaz

i MACROSCOPIC EXAMINATION
| SAMPLE | COLONY DESCRIPTION |

ceeeense—ee gon

COLOR:  GRAVISH BLUE-GRE

. e ———

WITIEWHITE BORDER

Top ]
| APPEARANCE: VELVETY :

H TEXTURE {

COLOR!  TAMNMISH

| APPEARANCE:  SUEDE

_MAROSCOPIC APPEARANGE

MICROSCOPIC EXAMINATION
__ SUIDE CULTURE CHAMEER

DEsCRIPTION .
THE CONCDOAL HEADS ARE COLUINNAR AND CORPACT. |
THE CONTDIOPHORES ARE SMORT AND SUOOTH, i
THEIR LPPER PART SRADLALLY E3PANDO INTT A :
FLASE SHAPED VESICLE. THE STERIGMATA
(PHYALIDES) ARE TORMED A5 SIMGLE SERES OPeY
(AL SERTATED) AND ABE PRODUCED ON THE LIFER
HALY OF THE VESSLAE, THEY AWEAR CROWOLD,
HAVE AXES BOUGILY PABALLEL TO THE AXIS OF THE
CONEDICPHORE. AND PRODUCE SPHERICAL CONILTA
IN CHANS

IDENTIFICATION: ASPERGILLUS oamtg

Species of Aspergillus are epportuniststic invaders that couse group of diseases kmown as Aspergiliosis, Are
widesprend i the envircrement end are commonly feund £ contaminants,

-

PERFORMED By: GLORIWAR VeLazEO - DATE: | 06-29-09

REVIEWED BY: LEZETTE M. Ravera DATE: | 06-29-09
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S
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116



e CILEDINIDC)

Innclustrial Labaorataries Inc.

R s

MACROSCOPIC EXAMINATION

..

APPEARANCE: COTTONY

1 COLOR | CREAMY BROWN

| APPEARANCE:  WAXY

LONG COMIDIOPHORES BCRNE FROM SURFACE HYPHAE, |
STIPES WITH UNCOLOURED, SMOOTH WALLS, CVOID |
VESICLES, BEARING CROWED NETULAE AMD PHIALIDES |

CN IT3 ENTIRE SURFACE. CONIDIA BLLDPSOIDAL IN

SPECIES OF ASPERSTLLUS ARE OPPORTUNESTSTIC IMVADERS THAT CAUSE GROW OF DISESES KNGWN AS
ASPERGILLOSES, ARE WIDESPREAD IN THE BNVIRONMENT AND ASE COMMONLY FOUMD S CONTANIMANTS,

Renson bate OOeo
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cLenpo
St e S e
FDA No. 3| 383013
LABORATORY (525 e

CUSTOMER SAMPLE ANALYSIS REPORY Pigge 1042

WALESKA DIAZ
0590
URB. VILLA VICTORIA CAGUAS P.R. 00725
787-429-6644
WA
WALESKA DIAZ
06-15-08 1 11:55 ==
06-15-09 / 11:30 I
12
. Des Saunt ENVIROSWABS
K. SAnwpLES COLLECTORNAME SAMUEL SERRANO
L. DaTe/Tive ANALYSIS BEGINS: 06-15-08/13:00
T AR A R AT ST DRI Y T e o S
PROCEDURE PERFORMED AS PER:
SOP NO.100-021 PROCEDURE FOR ENVIRONMENTAL AIR SAMPLING USING SAS SUPER 100 SURFACE AIR
SYSTEM
REFERENCES:
“MANUAL OF ENVIRONMENTAL MICROBIOLOGY" 2 EDITION 2002
ENVIROSWABS SAMPLING 4
BACTERIA YEAST/MOLD
108881 435 COLONIES/S0cm® | 10 COLONIES/S0cm® 'mm
BEAM A (BABY GYM) Non Bporulating Fungl
105582 585 COLONIES/S0cm® | 10 COLONIES/50¢m’ Curvulaa geniculata
BEAM B
10669.3 3 3
BAR A (BABY GYM) 220 COLONIES!S0cm’ 10 COLONIES/S0cm Peniciiam chrysogenum
105694 3 ] 2% Brovidacillvs
o 20 COLONIES/B0cm 0 COLONIES!50¢m e d s
105595 3 2
I POMMEL HORSE A 375 COLONIES/S0CH 0 COLONIES/S0Cm NIA
10560-6 2070 COLONIES/S0em’ | 16 COLONIES/50cm’
POMMEL HORSE B m Penicillium vernsculoaum
105597 3
VAMRTA 118 COLONEES)50¢m 0 COLONIES/S0cm’ NIA
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CLENDO
m gng)’c::%mmm QEND(’)COMTROLNU
FDA No. 30033383013 0559
LABORATORY &0 it e
CUSTOMER SAMPLE ANALYSIS REPORT Page 1ol2
B s 100 COLONIES/SOcm’ | 0 COLONIESISDCm’ A
b TNTC COLONIESIS0cm® | 0 COLONIES/SOCm’ WA
10559-10 Acremonium alabamense
BG (CONFERENCE 30 COLONIES/S0cn | 15 COLONIES/S0cH m hysopenum
ROOM) Tricoplvyton soudanense
80 masnorrice) | 250 COLONIESISOGm’ | 0 COLOMIES/S0cm’ A
N!GA‘}M cgnm 0 COLONIES/50cm” 0 COLONIES/S0cm’ NIA

[ COMMIRTS

PRINCIPLE OF THE SURFACE AIR SYSTEM (SAS) SUPER 100: AIR IS ASPIRATED FOR VARIABLE TIWE (IN THIS
STUDY=1,0006 FOR CLEAN ROOMSMMINUTES) THROUGH A COVER WHICH HAVE BEEN MACHNED YATH A
SERIES OF SMALL HOLES OF A SPECIAL DESIGN. THE RESLLTING LAMINAR AR FLOW IS DERECTED ONTO THE
AGAR SURFACE OF A “CONTACT PLATE" CONTAINING MEDIUM CONSISTENT WITH THE MICROBOLOGICAL
EXAMINATION TO BE PERFORMED, WHEN THE PRESET SAMPLING CYCLE 1S COMPLETED, THE PLATE IS
REMONED AND INCUBATED, THE ORGANSMS ARE THEN VISELE TO THE NAKED EYE AND CAN BE COUNTED
FOR AN ASSESSMENT OF THE LEVEL OF CONTAMNATION,

50 CFU ) W' OR 1.42 CFU | FT’ OF YEASTS { MOLDS OR MORE IN THE ENVIRONMENT
15 CONSIDERED A SIGNIFICATIVE RISK FACTOR
FOR RESPIRATORY PROBLEMS OR COMPLICATIONS, EYES AND SKIN IRRITATIONS.

]
24 0

[T —— a2, JIEEE 090000
Revewen oy ~
mmu'.’m.au.t.-ummmmplmg W DATE | 09-08-09
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CR-073

HECLENDO [|wwwe

Incdustrial Laboratories Inc. IM CONTROL NO. 330

COLOR:  WHITE

APPEARANCE: COTTONY
DIAMETER: 2CM

APPEARANCE: WAXY

ONLY HYPHAE WAS OBSERVED|
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: CLENDO

Industrial Laboratories Inc,

| I50LATE No. 10859-2-1

AT AT
. J

DUIPSOODAL, WETH 3 SEPTA, ALMOST STRALONT
ALONS ONE SIDE BUT WITM RBCCINTREIC SHELLING OF

THE PENULTIVATE S5 O-UARACTERIATIC OF THE
BGENUS, WITH WALLS SWOOTH, PALE TO AID DRIWY,
AND WITH ALL CRLLS BN FASH CONERIUM OF A
ALVILM COuum,

TELEVCRIUS: COCIOROMUS, PEEUEOTOOHLIOMLS (ASCOWYCOTA, EUASCONYCRTES, PLECSFORMES: PLECSAMACEAE),
NUMEADUS SFECIES ARE CNOWN, MOSTLY OCOSRING ON DEAD RANT NATERIAL, THEY ARE PARTICULARLY COMNON AS SAFRORES OF WEAR
PATHOSENS ON GIASSES.  SOWE VRIQUITOUS SECIES ARE OCASIONALLY POLND DN CATTLE, BARELY [N MUMANS, I8 BOTH CASES CAUZING
CHRCNIC, NON-SPECIFIC, ALLEIEIC SINUSITLS, SOMETIAGS WETH CERERRAL IMVOLVENENT. N ADSITION, TRAUVATIC SNFECTIONS Ané
NOTED. SPORES TWICALLY D200 IN DASLY ATH LLRING SRy . AME YO AT 20°C AT WATER ACTIVITY

Pensen Date! m
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: CLENDO

Incdustrial Laboratories Inc.,

+ COLOR: VELUTINOUS TO FLXCCOSE,
EXUDING YELLOW PSGMENT IN TO THE
| MEDIUM

CoLoR: YLLLOW

| APPEARANCE: WAXY

CONIDICPHOVE STIPES SMOCTH-WALLED, 200~ 300 LONG;

PUNICILLY LSUALLY TERVEATICTUATE, METULARS- 12 oV LONG,
PHLALIBES FLASE-SHAPED, T-10 ol LONS. CONIDEA SMOUTH -
WALLED, DLLIPSCEDAL, 2.5-4,0 ol LONG, SLLE OR 3ULIsH

IT LS A DAY -SPORE PUNGE, THAT RECOWES ATNBOSNE iY PASSIVE PORCE, SUCH A5 AJE AJVWIVENTS OR RAIN CEOPS. MOST  PENICILLBIN
SPECIES ARE TOm /5, SAPRCPATES, . . TMEY ASE 30
WIBESFREAD AND ABADANT 3N FOODS AND PEEDS THAT THEY MUST B2 ZOMSIDERED TO 35 A AOTENTIAL HAZARD TO BOTH HARAN AND

ANTVAL MEALTH BECAUSE NANY SPECIES MACGE SEVERAL COVPOUNGS KNI T0 BE TOXIC. THEY HAVE BEEN FOUND IN IN A VARITTY OF
DLSEASES DN WHICH 378 ETIOLOWIC SIONDS ICANCE 15 LNCERTAD

07-03-09
07-03-09

Teritor Date: G3/00/08
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Biochemical Details.
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15 + |18 |CDEX - |19 JdGEAL - 21 |BLYG 22 IR 24 |MdS o
2s JeLiw [+ oo [max 27 |aaean | [ |wimE HES 51 |aman |
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=4 CILENIDCY | sor -0

Industrial Laboratorias nc.

ISOLATE No.: 10559-6-1 customer: WALESKA Diaz
Macaosconc EXAMINATION

COLOoN: TURGUOSE e wiri

S AR

" WIRTE MARGIN
¥
3 APPEARANCE |
VII vy

. DesReTIN |

CONIDIOPHORES BORNE FROM, AERIAL
HIPHAE, STIPES WITH THIN SMOOTH WALLS,
CHARACTERISTICALLY BEARING A TERMINAL |
TETRAD OF DIVERGENT METULAE, PWIALIDES '

AMPULLIFORM, WITH SHORT COLLULA; "
COMIDIA SPHERICAL, SPINOSE, BORME IN | riies
SHORT, POORLY DEFINE COLUMMS., >

Irisa MW.MNVMAWM hmnswmsrmrmmumurmrwl QACNAS
AT MOVENENTS O ai bAOPs - MOST  PENICILLIUY. SPECIES ASE CONSIDESED TO B2 UNBOQUITOUS, CPORTUNLSTIC SAPEORAVTES,
COVAONLY CONSIDRRED AS CONTANTNANTS,  THEY ARE SO WIDESPREAD AND ABUNDANT I8 FOORE AND FEEDS THAT THEY WUST 8¢
CONSIDERED TO B A POTENTIAL HAZARD TO BOTH MUVAN AND ANCVAL MEALTM BECAUZE AANY SICLITS VALD STVIRAL COWPOUNDS KNOWN

Rewsieh Date: CUOMOT
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CR-073

CLENDQ |orwwa

Industrial Laboratories Inc. IM CONTROL NO. 335

| IDENTIFICATION OF MOLDS

TsotaTENO.: | 10559-10-1 customsa: | WALESKA DiAZ

I _Macroscorrc EXAMINATION

b

Coror: Brxr

AERTOOEG. .

Top
APFEARANCE:  FLICOOST !
| COLOR: PALE |
gorrom | i
| APPEARANCE: WAXY i
i |
MICROSCOPIC EXAMINATION
f
DEscaIPTION 5 . ¥y
COLONIES FTWING RAPIDLY, WHITE ATFIRST, SECOMING | AL
PALE OCHRAAZEDUS, FLUCCOSE TO POWDESY, H - _-%'

- d { AN N
CONIDIONONES SIMAE, CAINDATCAL, LATERAL. i . Y
FYTALIDES SUBLATE, HYALING, SMOOTH-WALLED, WITHA | o | ¥
BISTINET, THICONED COMA TERIATE AT THE APEX i ’] 49
CONIDIA TN SLIWY HEADS, ORTVOEDAL, CLAYATE %0 i $
PYRIFORW, TRUCATE AT THE BASE HYALTIE, SINOOTH H h - ‘v\
WALED, { e &% "

IDENTIFICATION:  ACREMONIUM ALABAMENSE

IT L5 A COMMON INDCOR CONTAVINANT THAT FROOLCE SPORES TN A SLIWY WASS (ALTHOUSH SOMT SCIES PRODANE bRY SAORES)  BECALSE
SLINY SKRES 0O NO'T BECUME ATROIRANE CASILY, THEDR GETECTION INDOORS. SMOUAD BE CONSTRERED STONIFICANT. ETICLOSIC ASENT OF
NYCETOVAS, CORNEAL DNFECTIONS, AND NALL INFECTIONS.  INWASINT DISFASE AT VARIOUS 300V SITES MHas BEEN BEFORTED O A4k
QECASEON . NOT ENGWN TO PADIUCT MYCOTONING,

PERFORMED BY: | G, VELazco ) | DATE: | 09-08-09
Revzewed By: |Lizzerre M. Rivera ) }1,{/-- DATE: | 09-08-09

Fensen Date, Co/08
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Industrial Laboratories Inc.

ISOLATE NO. 10559-10-2

¢ COLOR: VELUTINOUS TO FLUCCOSE,
4§ EXUDING YELLOW PIGMENT IN TO THE
B MEDNUM

APPEARANCE: VELVETY

CONIDICPHORE STIAES SMOUTH- WALLED, 200-300uM LOnG:
PENCETALT USLALLY TERVERTICILLATE, MITULARS-12 44 LONE.
PYOALIDES FLASK - SHAPED, 710 oV LONS. CONBDIA SMOOTH-
WALLED, FULDPSOIBaL, 2 5-4.0 o LONG, BLLE 0% BLULSH
eaeN,

IT IS A DAY-SPOSE FUNGT, THAT GECOMES ATROOANT Y PASSIVE FORT. SUCH AS ATR VOATMINTS O RAIN SROPS. MOST  Poaocmuauv
SPECIES ABE CONAIDESNED TU BE UNSIQUITOUS, CPORTUNISTIC SAPRCPHYTES, COMVORNLY CONSIDERED AS CONTAMINANTS,  THEY ABE 50
WIBESREAD AND ARUNDANT [N FOODS AND FEEDS THAT THEY MUST BE CONSIDERED TO B A POTENTIAL HAZARD TO 30TH HUVAN AN

ANLVAL MEALTH BECAUST AANY SPOCIRS AME SEVERAL COMPOUNDS ENCWN TO B8 TOXIC. THEY MAFT BEDN POUND IN TN A YARISTY OF

09-08-09

09-08-09

Dewenn bate: OI0I0OT
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CR-073

{=R0LEND0 o2 i
Industrial Laborsary, Inc. IM CONTROL m 82

| IDENTIFICATION OF MOLDS |

ISOLATE No.:  10559-10-3 CusTOMER: WALESKA DIAZ
MACROSCOPIC EXAIAINA'I‘!ON
MAWCA"SARANCE

| APPEARANCE:
Showgrowng Maffy fvelvety

OOLOR

: Yellow - hrows
Borrom !

| APPEARANCE:

3 wany

MICROSCOPIC EXAMINATION
_______________________ SLIDE CULTURE CHAMBER
DESCRIPTION

COLONIES ARE SLOW-SROWING WITH A FLAY
TO FOLDED, SUEDE-LIKE SURFACE. OFTEN
THERE 135 A BROAD FRINGE OF SURMERGED
GROWTH. SURFACE MYCELIUM AND REVERSE
PEGMENT ARE CHARACTERESTICALLY A DEEF
APRICOT - CRANGE IN COLOUR,
MICROSCOPICALLY, THE MYPHAE OFTEN SHOW
REFLEXIVE OR RIGHT ~ANGLE BRANCHING .
PYRIFORM MICROCONIDIA MAY OCCASIONALLY
BE PRESENT AND NUMERCUS
CHLAMYDOCONIDIA ARE OFTEN FOUND IN
OLOER QULTURES.

IDENTIFICATION:  TRICHOPHYTON SOUDANENSE

TRICHOPHY TON SOUDANENSE 1S A0 ANTIROPOPHILIC PUNGUS WHICH IS A FEEGUENT CAUSE OF TINEA CAPITIS IN ARICA,
DIWADED HATRS SHOW AN TNDOTHRIX INFECTION BUT DO NOT FLUCRESCE UNDER WIOCD'S ULTRAVIOLET LIGHT. DISTRIBMUTION
£5 MADALY DN ASBICA WITH OCCASIONAL ISOLATES FRIM ELROPE, BRAZIL ANS U S A,

PERFORMED By:6. VELAZCO Date: 09-08-09

REVIEWED By: L. M, RIvera V,/M DaTE: 09-08-09
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Appendix 5. Air Sampling Analytical Report

(#10330, #10332)
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CLENDO

INOUSTRIAL =050 20 savasn = oee CLENDC ContrRe, No,
PR T T FDA No. 20033383013 10330

LABORATORY . i i v

CUSTOMER SAMPLE ANALYSIS REPORT

WALESKA DIAZ

0oy
URS. VILLA VICTORIA CAGUAS P.R. 00725

06-15-09/ 17:20
06-15-08 /11:30
24
SAS-PLATES
SAMUEL SERRANO
061509/ 18:00

PROCEDURE PERFORMED AS PER:

S0 NO.100-023 PROCEDURE FOR ENVIRONMENTAL AIR SAMPLING USING SAS SUPER 120 SURFACE MR
SYSTEM

REFERENCES:
"MANUAL OF ENVIRONMENTAL MICROBIOLOGY" 2™ EDITION 2002

= SAS YEASTIMOLD AIR SAMPLING RESULTS (4" DAY Coun)

TOTAL
SAMPLE ‘,:cmm crum’ | crum’ IDENTIFICATION
__Count)
1033041 53 206 750
100 cru crum’ CRUFT* Curvularia beachyspoen
103302 131 655 1806
34 CFU e CFUFT Curvularia clyvata
10330-3 186 %0 26,34 -
100 CFU CFum’ CFUFT’
10330-4 274 1370 3850 WA
85 CFu CFUM* CFUFT®
10330.5 ™NIC NTC NTC A
124 CFU cFuw? CFusT
103308 257 1286 36,59
114 CFU cFum’ CFUFT* Penicillium chrysogenum
103307 244 1220 3455 o
127 cru CFLe’ CFLFT?
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AN CLENDO Contnoy No
L e
et FDA No. 30033383013 10330
LABORATORY 2.0
CUSTOMER SAMPLE ANALYSIS REPORT
Pagatal2
103308 14 570 1614 NA
29 cfu CFAW’ CELET
103309 118 560 16.71 NA
102 cFu CrUM’ CFUFT
10330-10 o8 480 1358 A
43 CFuU CFLw CFUFT’
1033011 72 30 10,19
105 CFU Crumn’ CFIFT? Aspergilius niger
10330-12 " 415 175 NA
26 CcFuU CFuUW® CFUFT
10330413 107 535 1515 NI
16 CFU cruw? CFUFT
1033014 73 s 10.3¢
52 cFU CFUmM’ CFLET? NA
Aspurgiius clavatus
Asperglius clyvatys
10330-15 L g5 1020 Curvelarin seresgalunsis
90 CFU cruw' CFUFT Cladosporium cladosparoigly
1033016 [ 440 12.46 NA
12 CFU cruw’ CRUET L
10330-17 49 245 6.04 A
L 64 Cru CFUN CRUFT
10330-18 9% &r5 13485
88 CFU CFUFT Asperaiius gvenncous
10330-19 a7 418 12,32 WA
14 cFu CFuUns®
10330-20 P 480 13%
a7 CFU crum’ CFUFT Ponicilibum citrinen
10330-21 67 X8 9.40 NA
125 CFU CFum’
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CLENDS
INDUSTRIAL 72 %257 BArheces w scaes CLENDO Control No,
THL 247420 530 FDA No. 30033383013 10330
FAX TRT 080140
LABORATORY .. .5 e et
CUSTOMER SAMPLE ANALYSIS REPORT
Pagerel2
10330-22 0 2% 708
37 CFU crum’ CFUFT Ehoma glomarata
10330-23 70 30 oM NA
132 CFU CFuUmM® CFUFT’
10330-24 43 215 6.08
68 CcFu CFUM cFurr Bericillium chrysopesum
SAS BACTERIA AIR SAMPLING RESULTS
SAMPLE SEDUND cFum® | crum IDENTIFICATION
Court)
10330-1 163 815 2308 NG
109 CFU cFun’ CFUFT?
I 10330-2 70 350 29 NA
34 CFU cFum’ cFurr?
103303 139 55 19.68
100 cFU CFUM* cFuFT? 99% Pantonn spp.
103304 134 670 18.07 "
85 CFU Crum® CFUFT"
10330-5 84 @20 1z i
124 CFU cFum’ CFUFT
10330.6 181 W06 562 NiA
14 CFU cFuw’ CFUIFT
10330-7 15¢ 7 21m
1727 cru CFUM® cFuFT 98'% Pantoea spp.
10330-8 175 875 2478 A
29 cFu CFUW CFUFT
10330-9 9% 475 1348
102 CFU CFuM’ cFufFr® | 95 % Chryseobacterum Indologenes
1033010 a2 480 13.03 WA
43 cru CFUM CFUFT
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%n’o‘:.sgmvmm Frroey QENO?OON?RCLNO.
AN o
LABORATORY (2.5 0 e -
CusTOMER SAMPLE ANALYSS REPORT
Pogelof2
10330-11 30 150 425
106 CFU CruEY? WA
10330-12 28 140 3.98
26 cFU crum’ CRUFT WA
10330-13 52 260 1.9 NA
16 cFu CFuM® CFUFT
6% Pssudomons ceyaihabitang
1033014 74 an 1048
92 % Kisbsialls poeumoniae
82 cFU CRUW CFUFT —
1033015 132 660 1260 NA
60 CFU CFUW’ CFUFT
10330-16 19 535 16,85 wA
12 CFU crum’ CFUFT
1033017 16 58) 16.42
84 CcFU CFUM’ CFUET 98 % Staphylococcus hominis
1033018 73 w05 10.34
88 cFu Crumn® CFUFT® NiA
1033019 x 165 467
14 CFU CRUM CFUFT NOA
10330.20 34 170 4.8 NIA
a CFU cruw! cruer’
10330-21 21 105 297
125 CFU crum’® NA
10330-22 25 125 354
37 cru CFUM CRET 96% Sphingomonas paucimobllls
10330.23 16 80 226
132 CFU CFLA CFUFT 95% Bacitus megaterium
10330-24 12 0 170
[ CFU ceun’ CFUFT 99% Serratia odorifery
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CLEMDO CORTROL M.

INPESTRI T e 105330
P TR P FDA Mo 30033333043
LABTRATORY ol oriionns va

CUsSTOMER SAMPLE ANALYSIS REPORT
Pags 10l 2

FRINGIPLE OF THE SURFALE AIR EYSTEM [SAS) SUPER 100: AR IS ASPIRATED FOR VARIAZLE TIME (8 THIS
STUDYS1 000U FOR CLEAN RODMEAMIMUTES ) THROUGH A COVER WHICH HAVE BEEN MACHINED WITH A
SERIES OF SMALL MOLES OF & EFECIAL DESIGN, THE RESLLTIMG LAMMAR AIR FLOW |5 DEFRECTED CHTO THE
AGAR EURFACE OF A "CONTACT FLATE® CONTAINING MEDILUM CONSISTENT WITH THE MICROBICL DGACAL
EXAMIMATION TO BE PERFORMED. WHEN THE PRESET SAMPLING CYLLE 15 COMELETED, THE FLATE 5
REWIZNED AND RICUBATED. THE DRIANISMS ARE THEN VISIBLE TO THE MAKED EYE AMD CAM BE COUMTED
FOR AN ASEESSMENT OF THE LEVEL OF CONTAMIMATICN

50 CFU T MTOR 1,42 CFU T FT* OF YEASTS | MOLDS OR MORE [N THE ENYIRONMENT
18 CORSIDERED A SEENIFICATIVE RISK FACTOR
FOR RESPIRATORY FROBLEMS OR COMPLICATIONS, EYES AND SKIN IRRITATIONS.

THTE = TD NOUMERDUS TC SOUNT

Penrorssn B DATE | to.08-09

[ea 1T - Ll ’ §
L B y TR BRE %"’ éimf—’; DATE | (ie-09
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: CILENIDDO

Induscrial Laboratories lnc.

CONTDIDMCRES STANILE, BARELY RRANCHED.
CONUOIA BOANE PROM AORLS IN CENDOUCATE HPHAE,
FLLIFSOIBAL, WETH J SEPTA, MNOCST STRAIGHT
ALCNG ONE ZIDT BUT WITH GLCENTRES SWELLINS OF
THE PENULTIVATE CELL CMARACTERISTIC OF THE
GENUS, WITH WALLS SHOOTH, FALE Y0 MID BTN,
AP WITH ALL CELLS TN BACH CONIDIUW. OF 4
LIMILIA COLOUR:

ﬂumm mm«mus(muma WWMB PLEOsORacEat).
NUAEAOUS SPECTES ARE KNOWN, MOSTLY OCOSSRING ON BEAD FLANT MATERTAL. TWEY AFE PARTIOULARLY COMMON AS SAPRORES O0 WEAC
PATHOGINS ON GRASSES, SOVE LRIQUITOUS SPECTES ARS OCASIONALLY FOUND IN CATTLE, S4BELY TN MUNANS, IN BOTH CASES CAUSING
CHRONIC, NON-SPECIFIC, ALLERELS SINUSITLS, SONETIVES WITH CERESRAL INVCLVTMENT. 1N ADOITION, TRAUNATIC INPACTIONS 455
NOTED, MWmmunvmmmwmwu ABLE TO SPAVINATE AT 25°C AT WATER ACTIVITY

Resisios Dete DT 0L08
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IR CLENDO
Incdustrial Laboratories ingc,

10330.2-1

TSOLATE NO_ =

APPEARANCE:  woanir

e ———

[k N

COPIDICPHDRES STRANGHT OF FLEXUOSE,
SOVETIVES SENIOLATT, BROWN, SUCOTH WALLED,
P TO 150 4 LOnG 2.0-8.5 v waze. CoMEhia :
BROAN, SA00TH-WALLIT, STRAYEHT 08
DOCAZIONALLY SLEGHT CUMIVED, SUALLY ZLAVATE, 3
SEPTATE, MLACKISN - BAOWN, BASAL CELL PLATE.

TELEMCRFHS: COTHLICOUS, PSFUBOCOCHLIOROLS (ASCORVCOTA, EUASCONYCETES, PLICSPORALES: PLECSPORACEAL),
NUVEROUS SPECIRS ARE ENOWN, MOSTLY OCOSRING 0N DEAS PLANT VATERIAL, THEY ARE PARTIONMRLY COMMON AS SAPSOUES OR WEAK
PATHOSENS ON DRASSRS.  SONE URIQUITOUS SPECIES ARE OCASLONALLY POLUND TN SATTLE. BARELY IN WURAMS, IN BOTH CASES CAUSING
CHRONTE, NON-SFECIFES, ALLERSIC SINUAITLS, SOWETIAES WITH CRREANAL INVOLVENENT. 1N AGBITION, TRAUVATIC INFECTIONS A
NOTED, SFORES TYPICALLY OCOUR [N DALY ATR SAMMLES DAMINS C8Y WEATHER, ABLE TO GERAINATE AT ZS°C AT WATER ACTIVITY
SECUTRERENTS OF O 69 NO BELIANLE OF MYGOTOXING Fagh

06-27-09

06-27-09

Rewitoe Date: O30T oA
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\{33} CLENDO
Incdustrial Laboratories Inc,

COLOR: VELUTINGUS TO FLIXCOST,
1 EXUDING YELLOW PIGMENT IN 10 THE
i MEDIUM

APPEARANCE: VELVELY

COLOR: YELLOW

AFPEARANCE: WAXY

CONDICPHORE STIRES SMOOTH-WALLED, 200- 300 10NS:
FENGEOLLE USUMLLY TERVERTICILLATE. METWLAZE- 12 ¥ LONG,
PLEAIDES FLASK-SHAPED, 7+ 10 4t LONG, CONIBIA SAOOTH
WALLED, BLLIr=anaL, 2.5-4 .0 40 LONS, BLUE O3 BLUTSH

FUNGE, THAT BECOWES ALSORNE BY PASSIVE FORCE, SAcH

' N

AS AIR ROVENINTS OR RAIN DRCKS.
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10330-11-1

COLOR: BLACK

APPEARANCE: GaLANUILAR

Wiiag ) .
G o .
SIPTATE HPHAE, LARSE AND BLACK COMIDIAL MEADS
THAT ANTAR GLOBOSE AT FIRST, THEN EITIER PADIATE |
CR SLTTING 1O FORM DIVERGENT SPORE COLUMNS, THE
COMIDICPHIRES ARE WARTABLE IN AIZE WITM THICE
SWOOTH WALLS TWEY ARE [ITHER WAALINE o8 |
UROARIZE NTAR THE WESSOLE. THE VESIOLE 15 TWICALLY |
WOBOSE  AD  MROUNXTS  BROWNISH  STERISMATA |
(MrALILES) ON IT5 ENTIRE SUSFACE THAT SEWLOP 1N |
DOLRLE SERTES. THE PRIMARY 15 OCCASTONALLY SEPTATE
D LARGEST THAN THE SECONDARY PHYALIDE THAY
POOUCE BLACE, ECHINULA T, GLOBDSE CONEITA
] T

SEAD {T AND ARE COMMONLY FOUND AS CONTAMTNANTS. TV 15 11 S2C0MD MOST COMBON CASE OF
ASPERSILLOSLE. SUIL, ATRD AND BAT DACAINGS, WATER-DAVASED MATESLALS, OR CRGANIC-BIZH SLES TRA TES IN BLTLDINGS MAY 32 4
FESIAVCRR FOR THESE FUNOL T IS USUALLY BEGARDED AS A SENIGN FUMELS, AND HAS SEENWIDELY USED [N FOCD MOCESSIes, TT 15
CATEGOMISED AS “CONTRALLY AERAEDED A5 SAPT" BY THE U.S, BOVERRVENT. HOWPVWR RECENTLY TWOOF 19 A NISER 150LATES WELE S6r03 TEn
TOPRIGUE CONRA TOXIN A, Ther INTERNA TIONAL AGENCY PR RESEARCH ON CANCER QASSIFITS AFLATONIN, & SOXIN DISOTRRED [N 061
A MIZER AS HAVING "SUSFTCIENT EVIDENE FOR HUVAN AND ANIAL CASCINOGENECTTY, TTAAY ALSO BE TRANLVED TN OCCUPA TTORAL
REFIRATORY CANCERS AWCRES POOD ANG 63 ATN WORLESS. GTAWIRATION SERRTED AT O 770, AT 357,

o Suoneme Voo N0/ o) BATe 06-27-09
REVISED By: | Lizzette Rivers Vil ATE: 06-27-09
';/_/

Bewsios Dete OLR
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e CLENDDO

Industrial Laboratories Inc.,

COLOR: Brumnomers

APPEARANCE: 1o, oy '

RN, VELALIY

2
COMIDIAL HEADS RADIATE, LATER SITTING INTO. |
SEVERAL COLUWNS. COMIDICPHORE STIFES
ARTSING FEIM SUBNIRGED KYPHAE, SM00TH-
WALLED 3UT SLISHTLY ROUSHENED BRLOW THE
VESLOLE. CONTUIORENOUS CELLS UNLSESTATE,
PORNE 00 THE LIPERMOST PART GF THE VESIALE

Species of Aspergillus ore opporturéststic mders that cause group of diseases known 65 Aspergillosis, Are
widespread in the environment and are nmonly fomd 3 cont

Tenvon Dote: OOTOE
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R CIL.EDNIDO

Industrial Laboratories Inc.

COLOR: Buuass Ghsin

APPEARANCE:  moae, ano
PEXR Wy

|
H
H
H
|

CoLoR:

o4 .
DEscrzFTION iRy
COMIDIAL MEADS RADTATE, LATER SPLETYING INNTO
SEVERAL COLUWNS. COMIDICPHORT STIMES
ARTSING FROM SURMERSED HYPHAE, SMO0TH-
WALLED SUT SLESH TLY RCUSHINED BELOW THE
VeSIAE, COMIDIORENCUS CELLS UNISESTATE,
BORKE ON THE WIIRBOST PART OF THE VESIAE |

Species of Aspergillus are opportuniststic invaders that cause group of diseases knewn as Aspergillosis. Are

widesprend in the envir ond are by found s cent:
A GLOMIMAR VELAZCO } o)

Lizzette Rivera FHA_ J/

Revison m
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2 CIL.EINIXCY

Industrial Laboratories lnc.

APPEARANCE: WAXY

CONIBIOPHORES SLVALE, Of BARELY BRANCHED,

O PLEXUDER, SROATH-
WALED, LP TO 150 v LoNS, 3.7 av wits,
CONADLA SNOOTH-WALLED, BARE BROMN, TERRINAL
LS PALER, USVLY CURVED, MOSTLY 4 SEPTATE,

¥
TeLenosmis: COCHICRALS, P IO (i . EUASCOWYCETES, PLICSPORALES : MECHURACEAR).
RUVEROUS SPECTES ABE ENOWN, AQSTLY OCOSRING ON DEAD FLANT AATERIAL, THEY ASE PARTIOLLARLY COMMON AS SRORES OB MEAK
PATHOGENS ON GAASSES. SOME USIQUITOUS SPECIES ARE OCASIONALLY POUNS IN CATTEE, RARELY IN HUNANS, TN DOTH CASES CAUSING
CHAONIE, NON-SPECIFLZ, ALLERSIC SINUSITLS, SORETIRGS WITH CEAERRAL INWOLVEMENT, IN ABOITION, TRAMMATIC INFECTIONS ARE
NOTED. SPOMES TWPICALLY GCTUR IN DAZLY ATR SANMES DURING CRY WEATHER, ARLE TO SERKINATE AT 25°C AT WATER ACTIVEFY
QUEAEAENTS OF 0. 89, NO RELLABLE OF WYCOTOXING PACOUCTION ARE KNOWN,

06-29-09

an Date: 04
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=y CLEDNIDC)

Incdustrial Loboratories Inc.

AUIVACRCUR Cas i

CONITEOMARES ARE DENDRITIZ (TREF-LIRE), AOSELY

FAOED, WITH STIPES FEAKING BRANCHING S TRLCTUSES OF
MACFETALLY PRODUCED CTLLS, ALL FUNCTIONING A5 CONIDIA AT
ATURITY, AN SEPARATING INLIGLID WOUNT, CONIDIA HEAVY
WALLED, PALE CLIVE BROIW, LARGTR ONES NON OF SINGLY SEPYATE,
SMOOTH WALLED, SMALLER ONES NONSEPTATE, BLLIPSCIDAL TO
SPLOULATE, WITH WALLS SINOOTH T2 FINELY RONSHED,

Y £3 4 COMMONLY FOUND TN CUTDOGR AR AND INGOUAS. [MOREASED CONCENTRATION GF 175 SPORES HAVE BEEN ASSOCTATED W TH HIte
TEWTEATUSE 4MD LOW SELATIVE MUWLZOTY. 173 SATRES DUCOME ATRRCRNE B 245519 FORCE, SUCH A5 ATR IROVERENT CRRAIN [R095. GROWTH
HAVE SEENLERCRTED DOWN TO O Bba, AT 267C AND S0WN TO-97C. 17 15 RELATIVILY ATSISTANT 50 NIGRIWAVE HEA TING, THE MAXIAMW.
CROWTH TERERATURE (5 NEAD J2°C. ABE CONSTMRED SECCONDARY COLONIZERS IN A WIDE VARSETY OF QUILIING MATERTALS, FURKLSHING,
CEILING TILES, DNEULATION, PAINTED SURFACES, WALLPAPER, HOUSE DUST, AND A WRY WILE WARTETY OF FOUDS, IMELUOING WAEAT AND ILOUR
CHDS SIIILAGE TN BEFRIGERA TED WAOI- PACKID FOCUS SUCH AS CHEESE AND MEAT. THIS SFECTES 15 NOT ENOWYS T0 PAOBCE MSCOTORINS,
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| APPEARANCE: WAXY

LONS CONIDIOPHORES BORNE FROM SURFACE HYPHAE, i
STIFES WITH UNCOLOURED, SMOOTH WALLS, OVOID
VESTCLES, BEARING CROWED METULAE AND FHIALIDES

ON ITS ENTIRE SURFACE CONIDIA ELLIPSOIDAL IN
OHATNS.

SPECIES OF ASPERGILLUS ARE OPPORTUNISTSTIC INVADERS THAT CAUSE SROUP OF DISESES KINCWN AS
ASFERGILLOSIS, ARE WIDESFREAD IN THE ENVIRCNMENT AND ARE COMMONLY FOUND 5 CONTAMINANTS.
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: CLEDNNIDC)

Industrial Laboratories Inc.

- coor: White greyish orange
| with exudade green center

SEPTATE HIPHAE WETH BRANCHED CONISIOMAORES THAT
HAVE SECONDARY BRANCUES KNIWN AS WETULLE, OM
THE METULAE, ARANGED TN WHORLS, ARE PLASK -
SHAPED PUTALIDES THAT BEAR UMBANO-ED CHATNS OF
SMOOTH, BOUND CONEDIA. THE BNTIRE STRUCTURE
FORMS THE CHARACTERISTICVENICILLLE" OR “sausn
APTEARANGE . STVESTICTULATED.

IT 15 A ORY-SAORE FUNBE, THAT SECOVES AIRMORNE By PASSIVE FORCE, SUCH AS ATR MCATAINTS OR RAIN 0A2PS, MOST  Ponacuaum
SPRCIES ART CONSIDERTD TO BE UNIIQUITOUS, CRORTLRESTIC Tes, ¥ AS CONT . THEY ARE 50
WIDESPREAD AND ABUNDANT EN FOODS AND FEEDS THAT THEY AUST BE CONSIERED TO 3F A POTENTIAL HAZARD TO BOTH HUMAN AND

ANIMAL HEALTH SRCAUSE MANY SPRCTRS MAKE SEVGRAL COMATUNDS KNOWN TO BE TONIC. THEY MAVE SEEN POUND IN IN A VARIETY OF
wmmmmmnmm.A

PERr o] Guonwan veunzco 06-29-09

06-29-09

Tewaen Date DI/03/08
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CR-073

~LIECLENDO |wmww

Incustrial Laboratories lnc, IM CONTROL NO. 196

IDENTIFICATION OF MOLDS ]

IsOLATE No, 10330-22-1 CusTOMER: WALESKA Diaz

Mnc;o;c 1¢ EXAMINATION s 3
LR EXAN o &
Yv "u“junuunuA»umma YT el

COLOR: MAUVE

3

| APFEARANCE WOOLY

- COLOI EDINSE-REOWN

DiAMETER: Jom
APPEARANCE: WAXY }
MICROSCOPIC EXAMINATION
aasauymauma

Ve

arsaverrranes

oo IO e SRS
wm ur'ulwl wini mm! wauw(‘ n-«amn ™
SLOBOSE PRUTTROAY, USLMWLY WETH ONE APICAL CPENING
(ZOSYLOUE) CONTAINENG COMIDIOGENOUS. (ELLS), BACEOOLCR |
BUE TO BLETYOCHLAMYDOSFORE (A NOWNDECIDUORS B TICELLED
CHAWDGEPORT) RODUETION, PRINIDEA SUMSI ICTAL DN OR
TMVERSED 1N AGAD, USUMLY WITHONE OSTIOUE, NORE OR
LESS GLODOSE. LONIDIA ONE-CELLED, MOSTLY OWGHD ¥0
ELLDPDOIDAL, SLIGHTLY O6WE D OF STRAJEHT | MYALINE TD
LBSHT-OLIVACECUS, W1 TH Fwid C8 CRE GUTTLRES. 1
D1CIYOXHANFSOSRES TN BRANEHED OF USERANCHED CHAING. |

WORLL-WIDE DISTRIBUTION. ISOLATED FROM, A WIDE VARIETY OF PLANTS AND PLANT MATERIAL, FROM SOTL, BUTTER,
RICE GRAIN, CE MENT, LITTER, PAINT, PAPER AND WOOL, THE PUNSUS CAN BE PATHOGENIC TO HUMANS A5 AT TAK

DEFFPERENT KINDS OF FRUIT E.(v AS T‘HECAU‘E OF TOMATQ-ROT,
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Industrial Laboratories Inc.

ISOLATE NO. 10330-24-1

© COLOR: VELUITINGUS 10 FLUCCOSE,
EXUDING YELLOW PIGMENT IN TO THE
MEDILM $

APPEARANCE: VELVETY

! COoLOR: VELLOW

~{11wil]

APPEARANCE: WAXY

| COMIDIOPWOBE STIRES SUOOTH-WALLED, 200- 30054 LONS:

URAMLY T ATE, METULAEES 12 g LONS,
PHIALICES FLASK - SHAND, T-10 A0 LONS, COMIDIA SMOOTH-
WALLED, BLLIPSOIDAL, 2.5-4.0 oV LONE, BLUE OR BUULSH
GALEN.

IT 15 A GMY-SP0RE FUNGL, THAT BECONES AIROORNE BY PASSIVE FOACE, SUCH AS ATR MOVENENTS OR BAIN GROFS, MOST  PERICILLILUW
SPECTES ART TO € oUS, TES. y A5 THEY ARS SO
WIESRENS AND ABUNDANT IN FOCOS AND FEEGS THAT THEY MUST BE CONSIDESED TO OF A POTENTIAL HAZARS T3 SOTH HUBAN AND
ANIMAL MEALTH BECAUSE MANY SPECIES VACE SEVERAL COWPOUNDS KNOWN TO BE TOKEZ. THEY MAVE BEEN FOUND IN IN A YARIETY OF

06-27-09
06-27-09

Fermen Dare: Q008
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CAENDO INDUSTRIAL LABORATORIES
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CLERCO INDUSTRIAL LABCRATORIES
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CLENDO INDUSTRIAL LABORATORIES
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CLENDO INQUSTRIAL LABORATORIES
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CLENDD
s e e CLENDO ConTROL NO.

TEL P7620 4800 FDA No, 30033383013 10

LABORATORY 2000,
el - charcicind pric et

CUSTOMER SaMPLE ANALYSIS REPORT Pogotof2

oF SAMPLES SAS-PLATES
S COLLUCTOR NAME ] SAMUEL SERRANO
3 Q‘:‘S-OD_I '18.:00

PROCEDURE PERFORMED AS PER:
S0P NO.100-023 PROCEDURE FOR ENVIRONMENTAL AIR SAMPLING USING SAS SUPER 100 SURFACE AIR
SYSTEM

REFERENCES:
"MANUAL OF ENVIRONMENTAL MICROBIOLOGY" 2** EDITION 2002

___SAS YEAST/MOLD AIR SAMPLING RESULTS (4™ DAY Count)

TOTAL :

SAMPLE Pretamitea | crumt | crum IDENTIFICATION
103321 S 178 456 NA

17 cru crun’ CFUFT’
b2 ol S L ACREMONUM STRICTUM
10332-3 as 178 496 b

75 CFU cFum’ CFUFT
“’?‘2" o P4 1L IN ACREMONILM CURVULUM
10332-5 75 35 10.62 WA

(1] CFU CFUM®
10332-6 T 280 1104 WA

1 CFuU CFun® CFUFT
10332.7 & a8 077

BACKGROUND EXTERIOR U crun’ CFUFT’ WA
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CLENDO
INDUSTRIAL amammvmru QEND?WNO
287 200000
UABORATORY 7L s e FOA Ho. 30033383013
CUSTOMER SAMPLE ANALYSIS REPORT Pagn 1l 2
P2 ol crudy | cLapospomium cLaDosPoROIDES
(Pr=
10332-1 B 96% Sphingomonas paucimobilis
17 CFuU cFum’ CFUFT 99% Staphylecoccus apidarmidis
$9%6 Micrococcus luteus
103322 28 143 4.1 4% Brevundimonas
L] CFu crum’ cELFT? diminutatvesicularis
9% Pemol
10332-3 20 100 2.83
75 CFU CFUM’ CFUFT? %% Crywwobactersm indologenes
103324 14 70 1.98 NIA
38 CFu crum’ CFUFT
10332-5 19 % 269
& cFu CRUm CRUFT’ NA
10332-6 35 120 5.38 85% Staphylococous saprophyticus
1 [=31] CrUm’ CFUFT' | 88% Staphy aprophy
103327 19 &6 240 NA
GROUND EXTERIOR e 1] CFUN® CFUFT
103328 Fel 140 EEY
BACKGROUND OFICINA cFU CFUMW CFUFT* A
N, COMME

PRINCIPLE OF THE SURFACE AR SYSTEM (SAS) SUPER 100: AIR 15 ASPIRATED FOR VARIABLE TIME (IN THIS
STUDY=1,000L FOR CLEAN ROUMSEMMINUTES) THROUGH A COVER WHICH HAVE BEEN MACHINED WITH A SERIES
OF SMALL HOLES OF A SPECIAL DESIGN. THE RESULTING LAMINAR AIR FLOW IS DEIRECTED ONTO THE AGAR
SURFACE OF A CONTACT PLATE" CONTAINING MEDIUM CONSISTENT WITH THE MICROBIOLOGICAL EXAMINATION
TO BE PERFORMED, WHEN THE PRESET SAMFLING CYCLE 1S COMPLETED, THE PLATE 1S REMOVED AND
INCUBATED. THE CROANISMS ARE THEN VISIELE TO THE NAKED EYE AND CAN BE COUNTED FOR AN
ASSESSMENT OF THE LEVEL OF CONTAMSNATION

50 CFU ) W' OR 1A2CFUIFT’0FVIASY$!MOLDSOR”§ IN THE ENVIRONMENT
CONSIDERED A SIGNIFICATIVE RISK FACTOR
FOR RESFIIA‘I’ORV PROBLEMS OR COMPLICATIONS, EYES AND SKIN IRRITATIONS.

i A + LanogaTORY ma DATE | 062200
£ rena BEMY.. r Lo ¥ 203 f/,[}u/ DATE | 06-22-09

e
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Industrial Loboratories Inc,

cR-073

S0P No.300-027

IM CONTROL NO.

197

IDENTIFICATION OF MOLDS

TsoLate No. : | 10332-2-1

| CusTomER! | WALESKA DEAZ

MACROSCOPIC EXAMINATION

SAMPLE | COLONY DESCRIPTION MACROSCOPIC APPEARANCE

| COLOR: ORANSE
Teop .

Appearance:cetteny
écawn: WHITE

BoTTOM l
| APPEARANCE!
! WAXY

EXTRENTLY DELICATT, MyPHAF ARE SEITATEN ERECT.
SO AND UMBRANOED, PYTALIDES ABLSING FA0W
FRDLED AERTAL HYPHAE, ERECT, SONETIRES SLIGHTLY
ORONOAILIC AT THE BAST, COLLARTTTE SARILY VISTRLE
CONEDIA BN SLIMY HEADS, USUALLY OAINCEICAL 0
ELLIPSOIDAL AND USUALLY STRAIGHT, HPALINE, SNOOTH-
WALLED, CFL AMYDOTPORES ARSENT

MICROSCOPIC EXAMINATION

IDENTIFICATION: | (

CEPHALOSPORTUM ) STRICTUM

IT IS A VTRY COMMCH AND VARTABLE SPECTES-TNDOOK CONTARINANT THAT PFRODLCE SANES 1N 4 SLIMY MASS. BECAUSE SLTMY SPORES DO NOT
| BECOME ADRBOSNE EAZSLY, THEIR DETECTION INDOORS S640UAD BE COMSIIERED SIANETICANT, SAPROPHYTIL, ISOUATED FROW SO0, LEAVES, OF
VAZOLAR RANTS, FRON OTHER FURGT Ay, ANh FaOW V)‘ b‘a‘f‘(‘ﬁ) 1N INDOCR ENNIAOMMENTS.

PERFORMED BY: | GLorivas Viazco ) /L4 117

DATE:

06-29-09

REVIEWED By: | LizzeTre M. Riveaa

v

DATE:

06-29-09

Rewnan Date: W
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Industrial Laboratories Inc,

R-073

SOP No.300-027

IM CONTRCL NO. 197

COLOR: YELLOW T0 ORANGE
Top
APPEARANCE: COTTONY
Couor: YizLow
BoTTOM

APPEARANCE: WAXY

ExREWELY DELICATE. MYPMAE 4G SEFTATED: ERECT,
UMBRANCHED, TAFERING HIALIDES FOSM DIRECTLY O8N
THE FINE, NASROW HIPMAT. CONEBTA AT SMALL,
ELLIIPTIC, MYALENE, THE CONIDCA FOSM EASILY
DISRNTIT CLUSTRRS AT THE TIPOF THE MIALIDES

3

OCCASION. NOT KNGWN TO MOIUCE NYCOTONRINS
T T T e e —

IT L2 A COMMON THDOOR CONTAMINANT THAT FRODUTE SACMES TH A SLINY MASS MLTHOUGH SONE SPECIES PRODLKT DRy SURES)  RECAUSE
FLINY SAORES DO NOT BSCOVE ATBBCENE EASILY, THETR I TICTION INDOCRS SHOAD AE CONSIDERED SIENIFLCANT, ETIOLOSIC AGENT OF
NPCETONAS, CORNFAL INPECTIONS, 2MD NATL INFECTIONS. INVASIVE DISEASE AT VARICUS BOOY SITES HAS BEEN AERORTED ON BAME

'-.L-‘ UL A0SR

PERFORMED BY: | Glorimar Velazce
REVIEWED By: |L M Rivera

06-29-09

L

DATE:

06-29-09

e

Ewunm: m
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Industrial Laboratories Inac,

COMIDIOPVORTS ART DENCRITIC [TREE-LIE), A0s8Y

PACKED, WITH STIFES BEARTNS ERANCHING STRUCTUSES OF
ACROPETALLY FROSUCTD CFLLS, ALL FUNCTTONING AS CONIDIA AY
MATUREYY, AN SEFAGATING 1N LIQULD MOUNT; CONIDLA SEAVY
WALLED, PALE OLIW SROWN, LARGER ONES NON OR SINGLY SEFTATE,
SHOOTH WALLED: SMWALLER ONES NONSEPTATE, ELLIZS0TDAL TO
STIORATE, WITH WALLS SSO0TH TO FINELY ROUS-MNED.

=
TERPERATLAE AD LOW BELATIVE MUNIDCTY. [T SAORRS SECOME ATRSCRAE BY PASSIVE FORTE, SUCH AS ATR WOVENMENT OR RAIN DA0PS. SACWTH
VUAVE BEENREFORTID BOWN TO O Boa, 4T 25°C Ao BOWN TO-5°C. IT 15 SELATIVILY RESISTANT TO MICROWAVE HEATING, THE Maxiaw
GAOWTH TENPSIATURE 13 NEAR 3270, ARE CONSIDERE D SECOONGARY COLONIZERS TN A 'WIDE VARIETY OF BUILDING WATERIALS, FURNIS MING,
CUILING TILES, TNSULATION, PATNTED SURFACES, WALLPAPER  HOUSE DUST, AND A VTRV WIE VARIE TY OF FOOKS, BNGLITNG WHEA T 4MD FLOUS,
5 MEAT. THIS SPECTES 15 NOT ENOWN TO MOCUCE MFCOTONING,

R on

177



CLENDO INDUSTRIAL LABCRATORIES

DioMerieux Customar 06355 Laboratory Report Prited Jun 25, 2000 15:58 GMT-04.00
Systam ¥ Printed by. grelazco
Repon Version: 202
Bovle Group 3032:1:]
Bicoumber: 5000000 100200401
- relkiash
A/ % LLL i
R ——— LLLA
i e
—=J55
Lot Jan7, 2010 1200
N Iw 2411!2040L:90r‘= CAT-04:00
informaton | foomwieue 202050 7 Jowum rew [ 000 wun
Probutekty Sphingomonas paucimabilis
ISeIecteo Organism t’ . " Confidwce:_E stk
e —
An;_bsluowu-ndt«uw.s-pﬁm ///(f
[Anatyais Mossages: = - _
s
(Contraindicating Typical Blepattern(s) =) ) 4
Sphingomaoeas pavcmobils PyrAg24),
|Biochemical Details
APPA + 3 Jao [ fe . IASL - 7 kel | FEAL ]
10_[H2s T - J12 Jacire | b3 Jeciu 14 facT L |15 loFF -
17 _|BaLu i 118 jawn | 1o - 21 Joxn. | |22 jesmp |
E | - Jes e - l7 |PLE Tyt N B [
133 [sac L s frac . |35 |atRE . cIT 37 :w%a |
40 [ILATh - a1 gy | k2 [sucT - 3 [waca | a4 jacaL 46 PHos |
46 |Gy - l&7_Jonc - 4& |ioc 5 IHISa s [Crer 87 Jacur s
30 otz L Jme jocaa 1 [IneTa ELLM v |64 AT | |
Action Name (User D) Data/Time Cammant
Revewed by: Jun 25, 2008 15:38 GMT-04:00

G X

MC Inlwpretation Gugatne: Therapeuti 4
AES Paramater Set Name: AES Parameter Last Modiliad:

Pap=1of 1

178



FOENED AV AT A9Y
Ll

ST)iGoinNod SOUCWObUTYAS 9,86 S¥ Q3r41INIAT

WasAS Z NILIA ‘O0HLIW NOLLYITJLINIQL

%5750 2va
" Y oD
eﬁﬂ»é; ke MUY A
i/ IV GUNG S o SO0 Uy
v &.ﬂ.oo ik ERET PO LT
isdoge.0y ‘o 3BIN U0 A awsonsg || | | L) * T
§ ; Suo20ay Kysaysng 4 ] I
| ]
-
SITI80WIINYd , von,hoqm._ L Ll !-a>.=.a...a.a_.u .
SYNOWORNISA QIWVN ATYNISTHO , e
"SNOTANIOS MO x Sap3
$21A30 YI1Q3W QUYNIWVANGD 01 5043 353 G i I S
LMLV SINIOANI ATEYEONRS NIVANIIN mm»ﬁ . o
NOISSTWSNVEL 40 300W "ve0Td | P x Ao
NYWNH 50 Luvd LON T21¥M S¥Y HONS "SIHOIN ok 153053353
WANIANOYIANI NI $461X3 “LNGISTuOM I oo * iiiFog
LON ANIHANVXVLISON ‘TIONILONYD) 20408 ¥ 1230)
INZWSI4 MOTEA ¥ STNT0U “FILLOW S0 . e 7] . Jrﬂmwmmg
M3J ¥ NVIW O GIGNAUNI 2, STUSONIN W, e ] < e
N453 | iS04 W0IS
g e i
TS _
I-1-2€£01 [ trl(..uln Bid l ] SRr0g
z UoumI € et jeedly
Z0IQ DAEAOM NN e It "o Kas[o5 St “ong Aiood

NOLLYZIMILIVEYHD LY 1051 WISOWIW

1G] :Jaquny |Oiuad STW
W OWL A EII AT SO C T e e

200-C0E N 4OS .O:. = & K ok .u.mH. e U. B

Y10~

179




CLERDD IMDUSTRIAL LABCRATORIES

Eioariaus Cuslomer: 05385 Laboratory Repart Prnled Jun 25, PO0% 1538 GMT-04:00
Syminm ¥ Prinbad by gealanza
Repor Version: 2 of 2
Isolale Group: 10032-9-2
Bicrumbi: 010400056621211
Sulected Ceganiam: Saphylotncous apidamidia
i ]
: 1 £ 2 g
‘Comments: R g 7T
= o,
= v S v e 5
e Ty AL Lat . Mg 27, 20 1200
Identification 5™ & Wumbr: 242138240 | Expiees: oSl
2 rliflCais Ty
|I“h““‘ﬂ°“ L Camplatad: ;1’,3;“9 L Find M.ﬁ_' 800 hows
. e Eaphylocotous epidermidis
el Ei O OA000SSE 1211 Canlide Encallan identficalion
Eﬁlﬂle — = ’
[Analysis Organisms and Tosts to Separabe__ 7/
S
Anatysis Messages: A

|Contealndicalivg Typseal Biopatsemis)

Biochemical Details

e

7 My C e [FIRLC L[5 Jaeve o [ | 11 |aGL [
13 [wPra |- |14 |coex - |15 Jaspa 6 Jpear [ ir Jamen - 1 [rHos +
20 Lok = |23 |Pro& . |28 |BGURE 25 MAGAL o e - |27 |B3UR -
20 Jans HER - |30 [d450R 31 JURE v |z powva | [ar [esa +
38 |4l - 3 LT v ez s 44 [HAG L e + Ja Jmaci i
[T |HOAD - |50 MNCES + |62 |dkWAHN 53 aMME B e L] - |55 |PUL

57 |draF - es Fozm [ s [saL 50 _5ac + |2 lTRe - ADHZs

[6a Jorte [+ ] F |

Antian Hame (User IO} DstaTiene Commsni

Royiowed by Glosimar Velareo (gvelazea)

Jun 25, 1005 15:38 GMT-04:00

Ol ~F530)

AES Paramalor Sot Nama:

Therapeulic Intergretalion Guidiing
AES Fammeser Last Modified:

Paga 1al1

180



FHVIDP SRV NOBIAIY

SiplWJapida SND00J0JAYdDIG %66 S¥ Q3TIiN3Ar

WagsAs 450dWo) 2 NILTA 'QOHIIN NOTLVITIINGQL

i Ty e fratigy
i : o5t : vg rsiing
- Aoy
[/ eoGz-90 :2uva ] oybasi]
2 A . +] 50{050) DFOND
& | | Seioovy Alswong A | wod 2
~— f I SNoJIRuRY 4
sy | | 560 pooty Wl R, T
2907 BT R9A0) AT |
NN PR =TT
a3 T
93 G vuego
waboyyod oyswungiodo = TG TS o
D SO PAISDISUOD 5 4T “SBuUNSde ADOG SNoLDA Pon g
2y Bunnolipo 5030 13y 40 puo xulioydosou I P ~3bag
JYY JO SIUOIGUIIW SNONW 3y 0S| Bpryow | g 1|150§-030)
WIYSASOID SHOIOLND “UNYS LOUNY YL 5/ . b Supmessd :SHN..J. GVHM
’ - L}
IR4IGOY JOADU UL [ UNYS JBLN0, SIDILIAPITE, j g —— By T
| PO oDy, L0S
[ ani 05 WosS
Suipoasds * WS04 WO
VALIDURIDLD VOIS W9 T
. pEs o * 0N AfS T B
N H NHWQN s ER = 1014 _ x _ DUIOH
] Uosad3 Jymost je iy 1
2vIQ YASTIVM pn i R A "oN Auojo5 AR o Auoiog

9GT SIQUAN [HH0D ITW

200-00€ °N dOF

yi0-u2

181



CLEND IMDUETRIAL LABORATORIES

Laboratory Repaort

HinMariow: Cusiomar: DS3E5
Syaliem #;

Ianlale Groug: 1 05%3-241
Lasi e Jun 2009 15:44 GMT.04:00 - amilaredy

Pricfad Jum 25, 3000 15:44 GMT.04:00

Frinest by: geelazen
Report Vemsion: 3o

Blionumer 140032 300000000
Splecied OrgansTr Micimoocous luleus

i /A
I — L AL
—— e e
cc-_n_ll_'hl —d afJ'{_’ “ e
_\-__-_'-—_

i h Lt i Aug dT, 001X

 lCand: ap Number: | 292135240 |Expines: v b

Completed: "G“M".F_L_ﬂn 156 |B.l.l.u|: Fina ;’::"" B00 hows

frs, Probatiity Misreesesus lubius

B CHO0AZ 300000000 Cor ideriilicaton
SRF |
r--
nalysis Organisss: and Tesis o Separabe:
Micioooocus kfeus | hylee
Micrmcoocus teus YELLOWBE],
Micraoaccus bylas FELLCW T3
Al yain Monng s

r
i f/j;/g P
Contralnaicatl 1 ' - ,
ra ng Typical Bsopatteen(s) ;&f‘--} //ff
- £ ’,Ji
T

[Bicchermical Details
2 Tamv T - |5 e L 8 JaoH1 | 8 [eoad N (T =] +
13 Japea T 15 [smpe - [ Jeear | Jar [asasn - e |PHos
20 Jusua + 25 [Pma B oourr |- [as Jacer | s Jree =l
2 JAlak + R TyiA = |30 ESOR - |31 URE - a2 |POLYE - BN [HGAL
8 |#E - f#m e - a2 JLac - [44 [waz - 45 famar L BALCI
ar e |- [so [mces HEEET 63 JdenE | |54 [MBes H=THE
57 |aRRF B O T B T T - B0 _[sac - 6z _[dTRE Flmﬂgs
e Jorma ] l l

WITEK 2 Systems Wersior 03.01
BAC Invherpratalion Ciddading
KEE Paramalar Set Nama:

Tratrapaiilic Interpretalion Gukdeding:
AES Parameter Last Mordifed:

Paga 1of2

182



CLERDO INDUSTRIAL LABORATORIES

bectdierious Guslomer: 06355 Laboratory Report Printed Jun 26, 2006 15044 GMT-(M00
Sysbism # Printed by guslazoo
Feapan Varsion 3013

lsadale Greup: 10432-2-1
Losd led- Jun 25, 2008 16:44 GMT-04:00 E lazco

B mib; Q400 32300000000
Selecied Organiam: Microceccus lulsus

Maswse: {Lisar 1D Comment
[T Glorimnar ‘Welazon [gwelazoa) .l.lln\, 200% 15:44 GMT-04:00

%/ gle-x5oY

VATEK 2 Sysiems Varsion: 0304

W e rpratalion Cuikdakng: Thirapeuse Interpretation Guidsdine:
AES Parameler Sat Mame: BES Paearmebar Last Modiliad:
Fage 2042

183



COPT0 el sy
—

SNajn] SN92090J0IW %66 :SY QITJLANIQI

$90dweD 2 NIULTA ‘QOHLIW NOLLYILJLINIQY

| prayy |
| Waogyung
A3 QIMITAIY e
Jonbasay
AN A8 QIWEOINS z = udl e
. soaniznay stz A [ wed 2
== SNoUNDN Y .
A=yimag =]
“s4504 paswuosd LI G0
U PAINDO MDY SYLID  oudes  pup RPN
‘SILIPJDICPUD ‘JUNYS WRLSAS SNONBU |DJ44UPI .t.....m.av i
‘sitbuaw Buipnppul woydaju jo  Ayduoa e 3 ¢
o usanawmoy |onuajed awaboyied mo| Aoy P
©v aany "ddydosdos pasapisuor wswbao sy PR
“$90u4 ng
Asoyoudsas Jaddn pup xudsoydoso '3ps0INW OB -
‘YINOW UDWNY Y4 SIZIUGIOI OF|D WNLIDEIDG ﬁiﬁ:m:w X
YL ‘ums spag pup  uol| Y jo x X0
DOl [DLIOU BY4 JO JJod SO PUD “JID PUD J3LDW pasiny
‘ysnp ‘108 ur punoy s EWaIN| SA3S050J0TW Toipraads 3
WIS URE)
v ; Sic0sedn | |
1-2-2£€01 SBOWNN STAYIOST o =]
. U033 ¢ :
N s R s “oN Aoios EEAES
NOTLVZTHILIVEVHD 31VI0ST IWIBOUITW
SN .23‘ DU SRIJO3QIO0oqQeET] 1ICe13as Mo ug
200-00¢ ON 405 OIS IT2D -
¥10-%0

184




CLENDO INDUSTRIAL LABORATORIES
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Appendix 6. Analytical Report after Mitigation Process
(#10846 to #10849)
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0848-T 12 1 NiA
FRONT FLOOR (&) RIGHT | COLOMIESSOcn® | COLONIES!SO0cH’
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SERIES GF SMALL HOLES OF & SPECIAL DESIGH, THE RESULTING LARINAR AIR FLOW 15 DEIRECTED ONTC THE
AGAR SURFAGE OF A “CONTAGT PLATE" COMTAINING MEDLIM CONSISTENT WITH THE MICROBISLOGICAL
EXAMPMATION T BE PERFORKED. WHEN THE FRESET SAMPLING CVELE |5 COMELETED, THE PLATE 15
REMCWED AND INCUBATED, THE DRGANISME ARE THEN YISIELE TO THE NAKED EYE AND CAN BE COUNTED
FOR AM ASSESEMENT OF THE LEVEL OF CONTAMINATION,

50 CFU ) W OR 1,42 CFU { FT OF YEASTS | MOLDE OR MORE IN THE ENVIRIONMENT
13 CONSIDERED A EMGNIFICATIVE RISK FACTOR
FOR RESPIRATORY PROBLEMS OR COMPLICATIONS, EYES AND SKIN IRRITATIONS,

“All the samples was cownting at 1.0ml
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Exmi
CUSTOMER SAMPLE ANALYSIS REPORT
Page 10/ 2

530
URE, VILLA VICTORIA CAGUAS PR, 725
T

(= atRE-1§]

PROCEDURE PERFORMED AS PER:

ﬁrﬁﬂﬂ'ﬂ!! PROCEDURE FOR ENVIRONMENTAL AR SAMPLING US#G 545 SUFER 100 SURFACE AIR

REFERENCES:
“MANUAL OF ENVIRONMENTAL ﬂmw?" EDITION 2082

135

Tog CFL SRR CFLIFT Ha
T08ag-2 ar 185 520 A

E] GFU G CRLUWFT
10848-3 25 125 154

100 U LI Nk
10848-4 w 200 -

85 oFU =TT CFUFT? Hid
10648-5 1" 85 241

124 CFY CRUM’ CFLFT? HiA
108886 15 . iz "

114 CFU CFun' CELFT?
10B4E-T an 100 -

127 cFU LI CRUFT (7Y
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INDUSTRIG]  ©orce i ssvhuon 75 000 CLEMDO CoNTROL Mo
ok FOA No, 30433383013 10848
LARORATERY . e e
CUSTOMER SAMPLE ANALYSIS REFORT
Page 1of 2
1eB48-8 10 0 144 i
28 oru Crum® CF
10848-09 14 0 1,80
102 SFU crum® [ &
10848-10 iz % i
43 CFU GRLM NIk
1084811 5 125 s
105 CcFU CFL CRUT? Wi
1084812 el 145 211 i
6 = 21] crun CFLWFT?
1084313 14 n . s
16 CFU crum’ CFUFT
1084814 il 155 439
2 CFU crum’ CFLFT WA
1084815 a2 110 311
B CFU CFUM' CFLUFT? WA
eeaE-18 1 0 226 i
12 GFU crum? CFLUFT
10B48-17 T - 241 s
B4 CFU (=20 CFLFT?
084E-18 i 145 411 Nit
a8 oFl CFUM CRWFT
10848.18 1z & -
14 =21) CFUW® CFUFT? L
A0B4E-30 14 T 168
“ =] LW CFLUFT? NiA
10B48-21 ia - -
135 cry CFLm CFLFT? N
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CLENDO ControL Mo,
INTUSTRAN 50 moo s savawsces i
LABORATORY el FOA No, 30033383013 10848
sl
CUSTOMER SAMPLE ANALYSES REPORT
Page | of T
H0B48. 22 Ly ] 1.60 Wl
i GFU LA CRWFT?
10E48-23 ] a0 1.13
413z GFU U’ WA
10848-24 24 120 .40 e
113 CFU cFLa’ CFLFT!
:1=\L=:‘;."‘ e "‘._' By o 5
_‘;i'g_.gl 2
&t
108481 w 20 57 WA
108 TFU CFU" CRFT
108482 B m 0.85
34 =21 Ccrum’ CFUFTY WA
10846-3 L ]
100 cFl craM | cRuFT M
10848-4 13 ] 1.84 iR
85 Lt =T CRUWFT
10848-5 11 2] 156
124 = 21] CFuM® GFUWFT WA
10e48-6 14 H 152 -
114 1] CFLnS CFUFT
108487 14 M 168
127 CFU CFLs CFLIFT HiA
10848-8 15 ] 12
P R crum' | GFUFT His
10848-8 1" ) 1.98
102 GFU cruM hs
1084810 7 = 241
£ cFu R CrUET ma
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CLENES

B0 BN 5 5 B YA R (e CLENDO COnTROL MO.
R THr e Toee FOM Mo, 30033383013 10848
LABORATERY oo i ectinamyeoon
CUSTOMER SaMPLE ANALYSES REPORT
Foge 1 of 2
1084811 16 an -
108 GFU cFLn CFLFT W,
10848-12 13 P .
8 CFU R CFLET WA
10848-13 i . EE -
18 CFU R GRUFT
1084814 - o . "
52 CFU CRL CRUFT
1084815 1 . st -
L oFUY G CRUFT
1084816 7 - 241 -
1z oFU GFLWM® CRUFT
1084847 17 & 241
54 CFU crun® CFUFT MIA
1084818 = 128 s
“ cFu U CFLFT MM
1084819 14 70 108 -
L] cFu GFLW? GFUFT
10848-20 0 100 253 i
47 CFL CFL CFILLFT
10848-21 5 a o .
125 CFU FL o
10848-22 i . . -
i CFu cEum’ CEUFET
10848-23 7 . .
122 oFU CRum CRUFET Hia
T0B4E-24 ] a5 137 A
b L=t [T CFLIFT
[ CEUMENTS
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INBUSTIRLEE ook smsrauoy pe oooe CLENDO Conrmo, ke
TEL THT-EST-ERDE:

FO& No. 30033353013 10848

LAY e e v
CusTOMER SAMPLE ANALYS!IS REPORT
Pagi 192

PRINCIPLE OF THE SURFACE AIR SYSTEM (SA43] SUPER 100: AIR 15 ASPIRATED FOR VARLABLE TIME (IN THIS
STUDY=1,000L FOR CLEAN ROOMSMAMINUTES | THROUGH & COVER WHICH HAVE BEEN MaCHINED WITH &
SEAIES OF SMALL HOLES OF A SPECIAL DESIEN. THE RESULTING LAMKAR MR FLOW |S DEIRECTED ONTD THE
AGAR SURFACE OF A “COMTACT PLATE" CONTAINING MEDILS COMNSISTENT WITH THE MICROSIOLOSICAL
EXAMIMATION TO BE PERFORMED. WHEN THE PRESET BAMPLING CYCLE 15 COMPLETED, THE PLATE IS
REMOVED AMD INCUBATED. THE ORGANISME ARE THEM VISIBLE TO THE MAKED EYE AND CaM BE COUNTED
FOR AN ASSESEMENT OF THE LEWEL OF CONTAMBATION.

90 GFLU { M7 OR 1.42 GFU { FT' OF YEASTS | MOLDS OR MORE IN THE ENVIRONMENT
I5 CONSIDERED A& BIGHWIFICATIVE RISH FACTOR
FOR RESPIRATORY PROBLEMS OR COMPLICATIONS, EYES AND SRIN IRRITATIONS.

THTC = TO ROUMERCAS TO COUNT

'BATE | 10-19-00

E| 10-19:0
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P HOX 578 BAYAMON FR 00860 CLENDO ConTROL Mo,

TEL 767-520-5800 10848

FDA No. 30033383013
LABORATORY B s e
CUSTOMER SAMPLE ANALYSIS REPORT Page 1of 2

URB. VILLA VICTORIA CAGUAS P R. 00725
T87-429-6644
NIA
WALESKA DIAZ
10-06-09 [ 15:00
10-06-09 { 10:00

8
SAS-PLATES
SAMUEL SERRANO
10-06-09 15:30

PROCEDURE PERFORMED AS PER:

S0P NO.100-023 PROCEDURE FOR ENVIRONMENTAL AIR SAMPLING USING SAS SUPER 100 SURFACE AIR
SYSTEM

REFERENCES: ]
"MANUAL OF ENVIRONMENTAL MICROBIOLOGY" 2™ EDITION 2002

108491 13 65 184 WA
17 CFU CFUM® CFUFT?
10849-2 10 al 1.42 NIA
[ CFU CFUM® CFUFT*
10849-3 0 0 0 A
75 CFU CFLIM® CFUFT
10849-4 18 &0 226 WA
a8 CFU CFUM® CFUFT®
108495 26 130 3.68 NiA,
] CFU CFUM? CFUFT?
10849-6 38 190 5.38
1 CFU cFUmM? CFUFT NiA
10848-7 53 265 7.50
BACKGROUND EXTERIOR CFU cFum? CFUFT* NiA




CIENDD
INDUSTRIAL ©250% 578 BAYAMON PR 00icd CLENDO CONTROL No.
Pt s av] FDA No. 30033383013 10849
LABORATORY crii. sendiciigpricnn
CUSTOMER SAMPLE ANALYSIS REPORT Page10f2
10840-8 17

BACKGROUND OFICINA

10849-1 5 25 0.70 A
17 CFU CRUM® CRUFT
10849-2 20 100 2.83 NA
6 CFLU CFUM® CFU/FT”
10849-3 12 &0 1.70 A
75 CFU CRUM? CFUFT?
40840- 2 10 0.28 WA
38 GFU CFUNM? CFWFT?
10849-5 10 50 142 A
61 CFU CFUmM® CFUFT?
10849-6 27 135 3.82 NA
1 CFU CRUMN? CFUFT?
10848-7 A9 245 694 NA
BACKGROUND EXTERIOR CFU CFUM? CFUFT?
10849-8 28 140
BACKGROUND OFICINA CFU CFRUm®
PRINGIPLE OF THE SURFAGE AIR SYSTEM (5AS5) SUPER 100: AIR IS ASPIRATED FOR VARIABLE TIME {IN THIS
STUDY=1,000L FOR CLEAN ROOMS/4MINUTES} THROUGH A COVER WHICH HAVE BEEN MACHINED WITH A SERIES
OF SMALL HOLES OF A SPECIAL DESIGN. THE RESULTING LAMINAR AIR FLOW IS DEIRECTED ONTO THE AGAR
SURFACE OF A "CONTACT PLATE" CONTAINING MEDIUM CONSISTENT WITH THE MICROBIOLOGICAL EXAMIMATION |
TO BE PERFORMED. WHEN THE PRESET SAMPLING CYCLE IS COMPLETED, THE PLATE IS REMOVED AND
INCUBATED. THE ORGANISMS ARE THEN VISIBLE TO THE NAKED EYE AND CAN BE COUNTED FOR AN
ASSESSMENT OF THE LEVEL OF CONTAMINATION.

50 CFU | M DR 1.42 CFU | FT° OF YEASTS | MOLDS OR MORE IN THE ENVIRONMENT
15 CONSIDERED A SIGNIFICATIVE RISK FACTOR
FOR RESPIRATORY PROBLEMS OR COMPLICATIONS, EYES AND SKIN IRRITATIONS.

10-19-09
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Appendix 7. Cleaning Program for Caguas Gymnastic Club
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Programa de limpieza para el area de entrenamiento en el Club Gimnéstico Criollo

Area

Lunes

Martes

Miércoles

Jueves

Viernes

Barios Nifos

Barios Nifas

Fuente

Matress Baby Gym

Barras Paralelas Baby Gym

Cubo Para Piernas

Anillas

Fosa

Trampolin

Alfombra Posterior

Barras Asimétricas

Barras Paralelas

Vigas

Caballo con Arzones

Alfombra Frontal

Area de Salto

Matress

Envases Blancos

Piso

Cubiculos de Madera

*Barrer las areas de mayor transito (piso area frontal, alrededor de la fosa y la alfombra posterior).

*Se utilizara pafio himedo con una solucién de Microban para limpiar los equipos de entrenamiento.

*Todo el piso debe ser limpiado en himedo con una solucién de Microban para evitar levantamiento de polvo.
*Entrenadores seran responsables de que finalizado el entrenamiento cada atleta se lleve sus pertenencias.
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