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ABSTRACT
The success rate for the evaluation of the results of techni-
ques of Assisted Human Reproduction implies the occurrence 
of pregnancy with a live, healthy child. There are reports of the 
association between  chemical and unhealthy environmental air 
conditions (bacteria, dust, particulates and volatile compounds) 
and reducing the success rate of embryo production and the 
occurrence of pregnancy. This paper reviews available infor-
mation about the interference of biochemical, environmental 
and microbiological changes with the success of the assisted 
reproductive technique.
key words: Assisted Human Reproduction, Environmental 
conditions, In Vitro Fertilization and environmental contamina-
tion, Clean Room In Vitro Fertilization.

RESUmO
A taxa de sucesso para a avaliação dos resultados das técni-
cas de Reprodução Humana Assistida implica na ocorrência de 
gravidez com nascimento de uma criança viva e saudável. Exis-
WHP�UHODWRV�GD�DVVRFLDomR�HQWUH�FRQGLo}HV�TXtPLFDV�H�DPELHQ-
tais insalubres do ar (por exemplo, bactérias, poeira, materiais 
particulados e compostos voláteis) e a redução da taxa de 
VXFHVVR�QD�SURGXomR�GH�HPEUL}HV�H�QD�RFRUUrQFLD�GH�JUDYLGH]��
(VWH�DUWLJR�SUHWHQGH�UHYLVDU� LQIRUPDo}HV�GLVSRQtYHLV�VREUH�D�
LQWHUIHUrQFLD�GDV�DOWHUDo}HV�ELRTXtPLFDV��DPELHQWDLV�H�PLFUR-
biológicas com o sucesso da técnica de fertilização assistida.
Palavras-chave:� 5HSURGXomR� +XPDQD� $VVLVWLGD�� &RQGLo}HV�
ambientais, Fertilização in vitro e contaminação ambiental, 
Sala limpa Fertilização in vitro.

INTRODUCTION
The Assisted Human Reproduction (AHR) is basically a human 
intervention in the natural process of procreation, with the aim 
of enabling women with problems of infertility and sterility to 
satisfy the desire to achieve motherhood (Esteves, 2013).
The success rate for the evaluation of the results of the 
techniques of RHA implies the occurrence of pregnancy with 
a live, healthy child (Tonguc et al., 2010). Some researchers 
observed a decrease in the production of embryos and 
consequently reduction in pregnancy success when their 
production/manipulation occurs in places with unhealthy 
chemical and environmental conditions. With the introduc-
tion of the concept of clean room that reality has changed. 
However, few studies have reported the correlation between 
the levels of toxic (bacteria, dust, particulates and volatile 
compounds) and a decrease in the development of embryos 
(Esteves, 2013; Boone et al., 1994).
Gametes and human embryos cultured in vitro are extremely 
VHQVLWLYH�WR�ÀXFWXDWLRQV�LQ�WHPSHUDWXUH��KXPLGLW\��OLJKW�H[SRVX-
re, contaminants and physical trauma. Several studies suggest 

that toxic agents, bacteria, particles, dust and chemicals 
(VOCs), can affect the fertilization and embryo development 
(Esteves, 2013; RDC23, 2011; Martinez-Hurtado et al., 2010; 
International Organization for Standardization, 2009; Berne-
teix, 1998; nolard, 1994).
Lacerda (2000) reports that this mechanism, together with 
the accumulation of 90% of recycled air, causes an increase 
in the number of microorganisms in order 1000-100000 
times higher compared to the external environment. An 
increase of 1g/m³ respirable particles cause an increase in 
respiratory diseases in 3%, impaired lung function, leading 
to mortality (Esteves, 2013).
This review aims to condense information available about the 
interference of biochemical, environmental and microbiological 
changes in the success of the assisted reproductive technique.

AIR QUALITy IN AIR-CONDITIONED ENVI-
RONmENTS AND ITS INFLUENCE ON ThE 
OCCURRENCE OF INFECTIONS
Biological contaminants and bio aerosols such as fungi, bacte-
ria, algae, mites, amoebae use particulate matter (pollen, 
LQVHFW�IUDJPHQWV��ÀDNHV�RI�KXPDQ�VNLQ�DQG�KDLU��DV�VXEVWUDWH��
where they multiply, doubling the population every 20 secon-
ds, therefore depending on the cell parasitism for playback. 
Outbreaks may be associated with contamination of these 
aerosols (Hurtado-Martinez et al., 2010).
In Brazil, hospital areas are separated considering the propo-
sal by Spaulding (Brazil, 1985) who considered the potential 
ULVN�IRU�WKH�RFFXUUHQFH�RI�LQIHFWLRQ��JURXSLQJ�WKHP�LQWR�FODVVL¿-
cation: non-critical areas, which are not occupied by patients, 
VXFK�DV�RI¿FHV�DQG�ZDUHKRXVHV��VHPL�FULWLFDO�DUHDV�RFFXSLHG�
by those patients who do not require intensive care or isolation, 
such as wards and outpatient clinics; critical areas, those that 
offer potential risk for infection, or invasive procedures are the 
presence of immunocompromised patients or by occupational 
risk related to the handling of infectious substances.
For the American Society for Testing and Materials (2009), 
sources of particles capable of carrying microorganisms causing 
FRQWDPLQDWLRQ�DUH�FODVVL¿HG�LQWR�LQWHUQDO�DQG�H[WHUQDO��$PRQJ�
the internal sources include people, fans, air conditioners, 
KXPLGL¿HUV�DQG�QHEXOL]HUV��ÀRRUV�DQG�SRWWHG�SODQWV�DQG�FHUWDLQ�
types of food. Regarding foreign sources are the soil, water, 
decaying matter, dust from construction and remodeling.
In indoor air, microbiological contamination can be a serious 
problem, and a number of factors allow the growth and release 
of these biological agents in the air. High humidity, poor ventila-
tion, ventilation and air conditioning that have water or conden-
sation in some parts (cooling towers) facilitate the growth and 
distribution of microorganisms.
Among these factors, the high relative humidity is one of 
the most important, because it allows the increase of popu-
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lations of mites and mold growth on damp surfaces. A study 
by Esteves (2013), describes the prevalent microorganisms 
in air-conditioned indoors, it stands between these bacte-
ria: Legionella pneumophila, Bacillus sp, Flavobacterium sp, 
Pseudomonas aeruginosa, Staphylococcus aureus, Myco-

bacterium tuberculosis, Neisseria meningitidis, Streptococ-

cus pneumoniae, Actinomyces sp. Fungi: Paracoccidioides 
sp, Penicillium sp, Cladosporium sp. And Fusarium sp and 
WKH� LQÀXHQ]D� YLUXV� DQG� UHVSLUDWRU\� V\QF\WLDO� YLUXV�� (LFNKRII��
(1994), cites Legionella sp, Clostridium sp, Nocardia sp rela-
te to the transmission of infection caused by air conditioning. 
As to fungal contamination, Aspergillus sp is the most impor-
tant (nolard, 1994; Berneteix, 1998). The sources of conta-
mination by spores of Aspergillus sp are potted plants, paper 
packaging, construction and renovation, and certain foods such 
DV�ÀRXU��EUHDG��GULHG�FKLOL�SRZGHU��O\RSKLOL]HG�SRZGHUV�DQG�UDZ�
food in the form of tubers.

CONTAmINATION OF AIR AND ThE mICRO-
BIAL CULTURES OF EmBRyOS IN ASSISTED 
REPRODUCTION LABORATORy
There are reports of the association between chemical and 
unhealthy  environmental air conditions (bacteria, dust, parti-
culates and volatile compounds) and reducing the success rate 
of embryo production and the occurrence of pregnancy (Marti-
nez-Hurtado et al., 2010, RDC23, 2011, International Organi-
zation for Standardization, 2005).
In 1994, William R. Boone detected during the expansion of his 
assisted reproduction laboratory Hospital in Greenville, South 
Carolina in the United States, that the reform increased the 
detectable odors in the laboratory. Increased levels of dust and 
other particles associated with the installation of the equipment 
have been observed, as well as odors from paint and glue tiles. 
Simultaneously the clinical pregnancy rate reduced and the 
success of in vitro fertilization procedures decreased from 35% 
(25 of 71) in 1993 to 16% (11 of 68). Thus, it demonstra-
ted that the air quality affects embryo development in assisted 
reproduction clinics. The improvement of air quality and reduc-
tion of odors promoted a gradual increase in the pregnancy 
rate in the following years. Pregnancy rates increased slightly 
in 1995 (20%) after the installation of the clean room and then 
dramatically in 1996 and 1997 (32% and 59%) respectively.
While microbial contamination of embryo culture plates occurs 
occasionally even with the use of media containing penicillin 
and streptomycin, a growing number of infections recently has 
been observed in human reproduction laboratories.
Peter et al., (2007), for a period of 8 years (January 1997 to 
December 2004), noted that in 13,977 IVF cycles, microbial 
contamination was observed in 95 (0.68%) of the culture 
SODWHV� E\� PLFURRUJDQLVPV�� $OO� LQIHFWLRQV� ZHUH� FRQ¿UPHG� E\�
microbiological investigations. Relevant details of both cycles of 
IHUWLOLW\�WUHDWPHQW�DQG�PLFURELDO�VWUDLQV�LVRODWHG�DQG�LGHQWL¿HG�
ZHUH� LQYHVWLJDWHG�� 7KH�PDLQ� LGHQWL¿HG�PLFURRUJDQLVPV�ZHUH�
(VFKHULFKLD�FROL��Q� ������������DQG�&DQGLGD�VSHFLHV��Q� �����
25.3%). Strains of E. coli isolated, 41 (73.2%) were resistant 
to both antibiotics used in the culture and 13 (23.2%) were 
resistant to penicillin or streptomycin. In all bacterial strains the 
resistance was 61.4% for both and 30% of the antibiotics used.

ANVISA RESOLUTION ON INTERNAL 
CONTROL OF AIR IN ASSISTED 
FERTILIzATION LABORATORIES
:KLOH�WKH�QHHG�IRU�VSHFL¿F�WHFKQLFDO�UHTXLUHPHQWV�UHODWLQJ�WR�
air quality on human reproduction laboratories has been wide-
ly debated, most researchers recognize the importance of a 
more rigorous management of laboratories and also minimum 
air quality standards should be implemented. To this, AnVISA 
published the RDC no 23 of 27 May 2011 laying down clear 
and strict standards to control the internal environment of the 
assisted reproductive laboratory.
In summary, all IVF laboratories should have an HVAC system 
that maintains positive air pressure relative to the surrounding 
environments, conditions of temperature control between 23ºC 
WR����&��UHODWLYH�KXPLGLW\�����WR������ÀRZ�PLQLPXP�WRWDO�RI�

45 air (m3/h)/m2��PLQLPXP�RXWVLGH�DLU�ÀRZ�UDWH�RI�����P3/h)/
m2�DQG�PLQLPXP�DLU�VXSSO\�ZLWK�¿OWHULQJ�LQ�*���)���DFWLYDWHG�
FKDUFRDO�¿OWHUV��7KH�HQYLURQPHQW�FDQ�QRW�SRVVHVV�DQ\�KLGURVD-
nitary installation, such as sinks, drains or sinks. Handling of 
VDPSOHV�VKRXOG�EH�SHUIRUPHG�LQ�D�FOHDQ�DUHD�FODVVL¿HG�DW�OHDVW�
as an ISO Class 5 (RDC23, 2011).
It is believed that the implementation of strict control of air 
quality, as required by RDC23 is likely to have a negligible 
impact on the risks of contamination of the culture of embryos, 
however the results should be analyzed only in the near future 
in Brazilian laboratories.

CONCLUSION
,Q�D�JHQHUDO�PDQQHU��WKLV�VKRZV�WKH�LQÀXHQFH�RI�FKHPLFDO�DQG�
environmental unsanitary conditions with the reduced embryo 
production and consequently reduction of successful preg-
nancy. With clean air and reduction of odors, there is a gradu-
ally increased rate of pregnancy. There is the need to expand 
the knowledge about the changes caused by environmental 
and atmospheric factors within the physical premises where 
manipulation of gametes and embryos occurs. It is believed 
that control of the air, temperature, humidity, contamination of 
FXOWXUH�PHGLD�DQG�DLU�ÀRZ�DUH�NH\�IDFWRUV�IRU�VWDQGDUGL]DWLRQ�RI�
assisted reproduction procedures and results.
,Q�%UD]LO�WKHUH�LV� OLWWOH� LQIRUPDWLRQ�DERXW�WKH�LQÀXHQFH�RI�WKH�
environment on the success of assisted reproduction techni-
ques, therefore, the formation of databases that contribute to 
the updated information about the success of IVF, can contri-
EXWH� WR�PRUH�HI¿FLHQW�PDQDJHPHQW� WKDW�ZLOO� VXEVLGL]H�PRUH�
HI¿FLHQW�VWUDWHJLHV�WR�FRQWURO�FRQWDPLQDQWV�LQ�KDQGOLQJ�KXPDQ�
embryos environments currently under the responsibility of 
AnVISA, improving the quality of assisted reproductive tech-
niques in Brazil.
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