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ORIGINAL ARTICLE

A survey of scientists’ awareness of and attitudes to the use of human
blood products and alternatives in human assisted reproductive technology

Kelli Peircea,b, Peter Robertsa, Jaffar Alic, Jacqui Coombesd and Phillip Matsona,b

aSchool of Medical and Health Sciences, Edith Cowan University, Joondalup, Australia; bFertility North, Joondalup Health Campus,
Joondalup, Australia; cDepartment of Obstetrics and Gynaecology, University of Malaya Medical Centre, Kuala Lumpur, Malaysia;
dCentre for Learning and Teaching, Edith Cowan University, Joondalup, Australia

ABSTRACT
Scientists working in assisted reproduction [members of Scientists in Reproductive Technology
(SIRT) Australia, and subscribers of the online forums EmbryoMail and Quartec] were invited to
complete an online questionnaire on the use of human blood products in assisted reproductive
technologies (ART). A total of 260 started the questionnaire, with 208 (80%) completing it. A
total of 62% of respondents had worked in human ART �8 years and 68% had post-graduate
qualifications. The majority (82%) reported using products of animal or human origin, with 75%
knowing why protein was added to culture media and 41% not worried by this. Almost half
(49%) of respondents were unaware of regulations surrounding the use of human blood prod-
ucts in health care and 70% were unaware of adverse events involving human blood products
in human ART. Most respondents (70%) indicated that they were not concerned about infections
such as hepatitis, but agents such as prions were a cause for concern (57%). A total of 57% of
respondents were unaware of alternatives, but 77% would use a suitable alternative. Using blood
products in human ART is surrounded by a lack of awareness, often independent of respondents’
qualifications or experience. A better understanding of these products and possible alternatives
is required if informed decisions about their suitability are to be made.
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Introduction

The use of serum to supplement the culture of mam-
malian embryos dates to the 1960s when it was dis-
covered that the addition of rabbit or bovine serum to
culture media significantly increased the proportion of
blastocysts formed (Nielsen & Ali, 2010). Since then,
culture media used in assisted reproductive technolo-
gies (ART) have been supplemented with protein from
several sources, with maternal serum or human serum
albumin (HSA) being the standard (Pool, 2001). Whilst
HSA can have significant batch-to-batch variability
(Batt, Gardner, & Cameron, 1991; Dyrlund et al., 2014;
Kane, 1983; Leonard et al., 2013; Wale & Gardner,
2016), it has been shown unequivocally to facilitate
the process of capacitation and/or the acrosome reac-
tion of sperm, which is essential to enable them to fer-
tilize an oocyte in vitro (Dow & Bavister, 1989; Fraser,
1985), and to improve fertilization, cleavage and preg-
nancy rates (Blake, Svalander, Jin, Silversand, &
Hamberger, 2002; Laverge, De Sutter, Desmet, Van der
Elst, & Dhont, 1997). The inclusion of HSA has also

been shown to prevent gametes and embryos from
becoming sticky and difficult to handle in culture, thus
facilitating their manipulation and preventing them
from adhering to the plastic and glassware used (Ali,
Shahata, & Al-Natsha, 2000; Matson & Tardif, 2012).

However, despite these benefits, the use of HSA in
human ART carries with it inherent risks. Despite a
costly and thorough screening process, HSA cannot be
completely ruled out as a source of infection of viruses
and prion diseases, known and unknown (Ali, 2004),
and indeed problems with serum or HSA have been
reported on more than one occasion (Kemmann, 1998;
van Os, Drogendijk, Fetter, Heijtink, & Zeilmaker, 1991).
Whilst such contaminations took place several years
ago, the concern persists as even current practices of
HSA purification culminate in the presence of a large
variety of non-declared proteins of unknown conse-
quences to the health of patients and future offspring
(Dyrlund et al., 2014; Morbeck, Paczkowski, et al., 2014).
It has now been widely acknowledged that the culture
of preimplantation embryos for less than one week after
fertilization can have profound effects on the health
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and characteristics of the foetus and children later in life
(Chen, Tan, Suraj, Reijo Pera, & Shen, 2013; Dumoulin
et al., 2010; Green et al., 2013, 2014; Nelissen et al.,
2013). But just how aware of the potential implications
are those who are employed in the field of human ART?
Do scientists working in ART even think about the prod-
ucts that they utilize on a day to day basis? Are they
aware of what goes into the sterile, pristine bottles of
consumables in laboratory refrigerators? Are scientists
concerned or is ignorance bliss? These are some of the
questions that this survey set out to investigate.

Materials and methods

Study design

The present study utilized a simple, anonymous, self-
administered electronic questionnaire consisting of
twenty brief questions that was distributed to scientists
in the field of human ART in the second half of 2014 (see
Supplementary Document). The invitation to participate
was disseminated via email to members of Scientists in
Reproductive Technology (SIRT) Australia, subscribers to
EmbryoMail (a moderated discussion resource provided
by the American Society for Reproductive Medicine
which provides a forum for scientists and practitioners
with an interest in mammalian embryology), and sub-
scribers to Quartec (a European-based embryology qual-
ity and educational service). Following a series of
questions to determine respondents’ demographic
information, including their location, level of employ-
ment, duration of employment in assisted reproduction
and qualifications, respondents were then asked several
questions pertaining to the use of culture media and
protein supplements in the field of human assisted
reproduction. These were followed by questions that
related more specifically to the use of HSA, its purity and
risk of infection, and the respondents’ awareness of
alternatives to HSA in culture media.

Response

Two hundred and sixty people commenced the ques-
tionnaire, with six withdrawing after the first question.
The remaining 254 people (97.6%) completed the
demographic questions which related to education,
employment and location. Of these, 112 (44.1%) worked
in Australia or New Zealand, 70 (27.6%) the Americas
(USA, Canada and Latin America), 31 (12.2%) Europe, 12
(4.7%) Asia Pacific, 11 (4.3%) India or the Middle East, 4
(1.6%) Africa, whilst 14 (5.5%) elected not to disclose
their location. A total of 208 respondents completed
the questionnaire, an 80% completion rate.

Statistical analysis

The proportion of respondents choosing different
responses were compared by v2-test expressed with
degrees of freedom (df), and p< 0.05 indicating that
differences were statistically significant.

Ethics approval

The study was approved by the Human Research Ethics
Committee of Edith Cowan University, Joondalup,
Western Australia (Reference number: 9631).

Results

Experience and qualifications (questions 2–7)

Figure 1 shows the experience and qualifications held
by each respondent completing the demographic sec-
tion of the questionnaire according to their position,
the number of years they have worked in the field,
and their academic qualifications. Most Scientific
Directors had �8 years experience (38/40; 95.0%) and
held a post-graduate degree (37/40; 92.5%). The
Laboratory Managers were also experienced and well
qualified with 83.9% (52/62) having worked more than
8 years in the field and 83.3% (50/60) having a post-
graduate degree. Of the Embryologists that answered
the questionnaire, all had an undergraduate degree,
but ranged in experience and level of post-graduate
qualifications. The small number of technicians had a
wide range of experience and qualifications.

Use of animal/human products, culture media and
protein (questions 8–16)

The next section of the questionnaire related to the
respondents’ use of products of animal and/or human
origin. Of the 246 respondents completing this section,
187 (76.0%) indicated that their clinic did make use of
laboratory products of animal and/or human origin.
Fifty (20.3%) said that their clinic did not make use of
such products, whilst the remaining 9 (3.7%) did not
know. The 187 claiming to use animal/human products
in their clinic said they used HSA (78%), hyaluronidase
(86%), hCG (38%), egg yolk (16%), bovine serum albu-
min (BSA) (6%), maternal serum (4%), and a variety of
other products (4%). Of the 50 respondents who
stated their clinic did not use products that contain
material of animal or human origin, 16 (32.0%) later
went on to report that they use Irvine Scientific Serum
Substitute Supplement (SSS) or Quinn’s AdvantageTM

Serum Protein Substitute (SPS).
A total of 242 participants responded about

which brand(s) of culture media they utilized within
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their laboratory as shown in Table 1. The different
brands of culture media seemed to be utilized simi-
larly around the world, apart from Irvine which was
used exclusively by participants located in the
Americas. The same 242 respondents continued with
the questionnaire and were then asked a series of
questions relating to their awareness of the use of
protein in ART culture media. When asked whether
the culture media they used contained any protein,
175 (72.3%) answered ‘yes’. However, 17 (9.7%) of
these did not/could not name the protein source. A
total of 13 out of the 17 were Scientific Directors or
Laboratory Managers, and 12 of the 17 had worked

for more than 5 years in the field. These 17 partici-
pants did not progress any further with the ques-
tionnaire. Of the 242 respondents, 39 stated that the
culture media they used did not contain any protein,
however, 18 (46%) of those 39 reported earlier using
Cook, Vitrolife or Sage media, all of which contain
HSA, and 14 of the 39 (36%) had indicated previ-
ously in the questionnaire that they used HSA. A
total of 28 of the 242 respondents indicated that
they did not know whether the culture media they
used contained any protein. Half of these 28
respondents had at least 5 years in ART and 71%
were employed in senior roles.

Table 1. Brand of culture media used and location of respondent.
Geographical region of work

Medium Manufacturer Australia/New Zealand Asia Pacific Europe The Americas India and Middle East Other Total

Cook 18 2 3 4 1 1 29
In-house 14 0 0 3 0 0 17
Medicult 15 0 2 1 0 1 19
Vitrolife 19 5 7 7 1 3 42
Sage 28 1 8 16 3 2 58
Global 0 1 4 8 1 2 16
Irvine 0 0 0 15 0 0 15
Combination 5 3 4 8 1 0 21
Not disclosed 9 0 1 1 0 14 25
Total 108 12 29 63 7 23 242

Figure 1. The number of years’ experience and highest academic qualification of the Scientific Directors (n¼ 40), Laboratory
Managers (n¼ 62), Embryologists (n¼ 123), and Technicians (n¼ 9). Note: Remaining number was not employed in an ART Lab.
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There were 175 respondents who indicated that
their culture media included protein. Most of these
respondents (87%) proceeded to the next question to
identify the source(s) of protein they used: 88 (50%)
use HSA; 32 (18%) use SSS; 10 (6%) use albumin; 2
(1%) use BSA; 6 (3%) did not know the protein source
and 17 (10%) did not answer the question.

Participants were then asked to identify whether
they knew why protein is added to culture media in
ART. Of the 215 (85%) participants ongoing at this
point in the questionnaire, 161 stated that they were
aware of why ART culture media were supplemented
with protein; 28/161 (17%) did not elaborate on the
rationale behind protein supplementation, but the
majority (83%) who answered ‘yes’ were able to pro-
vide a specific summary of their reasons which
included: (i) antioxidant, chelator and surfactant; (ii)
aiding in gamete and embryo handling; (iii) reducing
the toxicity of the culture environment and (iv) provid-
ing a source of protein, nitrogen and nutrients
required for embryo development. The remaining 54
who were unaware of why protein is added to ART
culture media included 30 (56%) respondents with 5
or more years working in the field and of those 30,
almost two-thirds (19/30) were employed in senior
roles. Chi-square analysis showed that awareness of
why protein is added to culture media did change sig-
nificantly in accordance with the respondent’s years’ of
experience (v2¼ 30.12, df¼ 3, p< 0.01) and position of
employment (v2¼ 39.24, df¼ 3, p< 0.01).

Respondents were then asked to identify the source
of protein used in human ART before being queried
on whether the use of products that contain material
of animal and/or human origin in ART laboratories
caused them any concern. A total of 62% of respond-
ents indicated that the source of protein was mostly
human, 14% suggested the protein as being from ani-
mal and human donors, 4% stated that the protein
was derived from mostly animal sources, and 20% did
not know. Chi-square analysis showed that knowledge
of the source of protein utilized in culture media had
changed significantly with the respondent’s years’
experience in the field (v2¼ 21.15, df¼ 3, p< 0.01) and
level of employment (v2¼ 24.99, df¼ 3, p< 0.01). As
shown in Table 2, 79% of respondents were not at all
worried about the use of animal/human derived prod-
ucts in ART or were only a little uneasy, 16% had
some reservations, whilst the remaining 5% had sig-
nificant concerns. Chi-square analysis showed that
respondent’s time in the field did influence their level
of concern (v2¼ 35.30, df¼ 3, p< 0.01); however, con-
cern did not appear to be influenced by their position
of employment (v2¼ 2.88, df¼ 3, p¼ 0.41).

Risks of animal/human products versus position
(questions 4 and 15)

In relation to the use of human blood products, partic-
ipants were asked whether their use was subject to
any legislation or guidelines in their region. About half
(110/215) of the respondents indicated ‘yes’, whilst the
remainder were split between answering ‘no’ (43/115
or 20%), or claiming they did not know (62/115 or
29%). Most respondents who answered ‘No’ or ‘Don’t
know’ to this question (85/105) were in Australia,
Europe or the USA, all of which have in place stringent
guidelines pertaining to the use of human blood prod-
ucts. Whilst many of these respondents were those
with numerous years of experience and/or in more
senior positions, as can be seen from Figure 2, a chi-
square analysis showed that there was no significant
difference in awareness of legislation according to pos-
ition (v2¼ 3.49, df¼ 3, p¼ 0.32) or years’ experience
(v2¼ 3.34, df¼ 3, p¼ 0.34).

Adverse events (questions 17–19)

The next series of questions within the survey per-
tained to the respondents’ awareness of adverse
events relating to products used in ART laboratories
that contain material of animal and/or human origin.
A total of 215 participants responded: 30% stated that
they were aware of adverse events, 53% indicated that
there were no adverse events and 17% did not know.
Chi-square analysis showed that there was no signifi-
cant difference in awareness of adverse events in
terms of respondents’ years’ experience (v2¼ 5.96,
df¼ 3, p¼ 0.11); however, the respondents’ position
did influence their awareness (v2¼ 9.68, df¼ 3,
p¼ 0.02). They were then informed that in 1988, there
was a hepatitis B outbreak at an IVF clinic in the
Netherlands. As a result, 79 women were infected with
the hepatitis B virus. The source of the infection was
found to be a contaminated source of serum (van Os
et al., 1991). Respondents were then questioned
whether they were more or less concerned about the
use of products containing material of animal or
human origin once aware of this incident. In response,

Table 2. Respondents’ concern over the use of products of
animal/human origin in relation to their years in the field.

How long have been working
in the field of ART?

Level of concern

None/little Some A lot

Less than 2 years (n¼ 21) 18 (86%) 3 0
2 to 5 years (n¼ 30) 24 (80%) 5 1
5 to 8 years (n¼ 31) 25 (81%) 4 2
More than 8 years (n¼ 133) 102 (77%) 23 8
Total (n¼ 215) 169 (79%) 35 11
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70% of respondents were not any more concerned
than they had previously been, with these participants
believing that screening processes have improved
since 1988 mitigating the risks, or that this level of risk
was an acceptable aspect of undertaking any form of
medical treatment. Chi-square analysis showed that
being informed about adverse events involving human
blood products and Hepatitis B did not influence the
respondents’ concern in terms of years’ experience
(v2¼ 5.38, df¼ 3, p¼ 0.145) or position (v2¼ 0.72,
df¼ 3, p¼ 0.95).

The questionnaire then informed participants about
prions, protein-based infectious agents, which unlike a
virus, bacteria or fungus, cannot be tested for, cannot
be treated, and cause fatal neurodegeneration. Based
on this knowledge, respondents were then asked
whether this changed their attitude towards the use of
products that contain material of animal and/or human
origin, and most respondents (57% or 119/208) indi-
cated that it did increase their concern. Chi-square ana-
lysis showed that there was no difference in concern
regarding prions according to years’ experience
(v2¼ 0.44, df¼ 3, p¼ 0.44) or position (v2¼ 0.81, df¼ 3,
p¼ 0.81).

Respondents’ awareness of alternatives to HSA
(questions 20 and 21)

Two hundred and eight participants then went on to
reveal whether they were aware of any non-human or

non-animal alternatives to HSA available for use in
human ART. Forty four per cent (91/208) indicated
that they were aware of alternatives, 37% (76/208)
stated that ‘no’, there were no alternatives and the
remaining 20% (41/208) did not know. The respond-
ents who did not know of any alternatives (41/208)
included 27 (66%) who had worked in the field for at
least 5 years and of those more experienced staff, 11/
27 were in the position of Laboratory Manager or
Scientific Director. Chi-square analysis indicated that
awareness of alternatives did differ significantly in
accordance with years’ experience (v2¼ 14.31, df¼ 3,
p< 0.01) and position (v2¼ 21.91, df¼ 3, p< 0.01).
Meanwhile, among those who answered ‘yes’, non-
human, non-animal alternatives were available, a third
(31/91) listed products such as SSS and SPS, which, as
previously outlined, contain HSA, whilst BSA was also
listed as an alternative.

Finally, the remaining 208 participants were asked
whether they would be amenable to using a non-
human, non-animal alternative to HSA. The majority
(77%) would adopt such a product if they knew it was
available and they could be certain that it was as
effective as HSA. Chi-square analysis revealed that they
were amenable to the notion of using a non-human,
non-animal alternative to HSA regardless of years’
experience (v2¼ 3.18, df¼ 3, p¼ 0.36) or position
(v2¼ 4.15, df¼ 3, p¼ 0.24). Of those who answered
‘no’ (7%), the majority justified their answer due to the
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Figure 2. Respondents’ awareness of legislation pertaining to the use of human blood products according to their level of experi-
ence (in years) and their position held in the workplace.
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current high cost of synthetic alternatives, but also in
terms of safety in relation to gene expression and the
long-term health of offspring.

Discussion

The use of protein from various sources in the culture
of human embryos has formed the basis of much
research over approximately the last 50 years. Along
with mineral oil, protein is the least defined product
used in human embryo culture and hence represents
a potential source of toxicity (Leonard et al., 2013). It
could be argued that the use of protein is not critical
for human embryo development in vitro, particularly
considering the success of protein-free media to sup-
port embryo growth and pregnancy (Ali et al., 2000;
Caro & Trounson, 1984; Jang, Lee, Lee, Cho, & Lim,
2007). Although the source of protein selected for use
and the concentration at which it is used varies con-
siderably between clinics (Morbeck, Paczkowski, et al.,
2014), its use in human ART remains widespread
(Morbeck, Krisher, et al., 2014; Wale & Gardner, 2016).
Whilst the HSA that is widely used throughout the
industry today is highly purified, tested and subject to
stringent regulations regarding its use (Hammett,
2008; The European Parliament and The Council of the
European Union, 2004, 2006a, 2006b, 2011; U.S. Food
and Drug Administration, 2012a, 2012b, 2012c), manu-
facturers still adhere to the use of disclaimers, which
places liability for the use of blood-derived products
with the clinics that use them (Blake et al., 2002). Also,
despite rigorous testing and screening, the use of
blood-derived products will always carry with it the
risk of disease transmission, of pathogens known and
unknown (Ali, 2004).

The purification process itself, too, is inherently
problematic. The stabilizers that are added to HSA to
protect the protein from degradation during heat
inactivation of viruses, such as octanoic acid (OA),
have also been shown to have an impact on cell func-
tion in vitro, altering energy metabolism and eliciting
oxidative damage (Schuck et al., 2009). Furthermore,
the concentration of OA found in different batches of
HSA is variable and at some concentrations, the level
of OA within the HSA has been demonstrated to be
embryotoxic (Leonard et al., 2013). In addition,
because of the purification process, HSA has been
found to be a source of ethanol (Wale & Gardner,
2016), some phthalates (Takatori et al., 2012), as well
as polybrominated diphenyl ethers (Akutsu, Takatori,
Nakazawa, & Makino, 2013); all of which are com-
pounds with potentially toxic effects (Darnerud,
Eriksen, J�ohannesson, Larsen, & Viluksela, 2001;

McDonald, 2002; Wale & Gardner, 2016). Lot-to-lot vari-
ation amongst batches of HSA utilized within ART per-
sists as a cause for concern (Bavister, 1995; Blake et al.,
2002; Kane, 1983; Leonard et al., 2013; McKiernan &
Bavister, 1992; Meintjes, 2012; Yu & Finlayson, 1984)
and has been shown to have an unfavourable impact
on embryo development in vitro (Batt et al., 1991;
Caro & Trounson, 1984; Kane, 1983; Leonard et al.,
2013; L�eveill�e, Carnegie, & Tanphaichitr, 1992;
McKiernan & Bavister, 1992). Recent research has also
indicated that the commercially available preparations
of HSA commonly used in ART laboratories today con-
tain many non-specified proteins and transition metals
(Dyrlund et al., 2014; Morbeck, Paczkowski, et al., 2014;
Wale & Gardner, 2016), and again the amount of these
compounds present within HSA is seen to vary from
batch to batch.

It is now well recognized that the culture of preim-
plantation embryos for less than one week after fertil-
ization can have profound effects on the health and
characteristics of the foetus and children later in life
(Chen et al., 2014; Dumoulin et al., 2010; Green et al.,
2013, 2014; Nelissen et al., 2013). Links have been
demonstrated between the use of serum in culture
media and abnormal foetal development (Gardner,
Lane, Spitzer, & Batt, 1994; Thompson, Gardner, Pugh,
McMillan, & Tervit, 1995; Wale & Gardner, 2016), whilst
a connection has also been established between gene
expression and the use of human-derived protein sup-
plements (Morbeck, Paczkowski, et al., 2014).

Despite the disclaimers and the myriad documented
limitations described above, HSA remains as the main
protein source utilized within ART and the uptake of
alternatives is limited (Bungum, Humaidan, & Bungum,
2002; Morbeck, Paczkowski, et al., 2014; Wale &
Gardner, 2016). Notwithstanding all the research and
development, it not only remains to be seen whether
those who actually handle these products day-to-day
are cognisant of the risks, but also whether a scien-
tist’s time in the field and/or their level of employment
has any bearing on their knowledge and attitudes
towards the use of HSA. The present study identified
several findings, particularly in terms of education of
the staff who utilize HSA on a day-to-day basis.

Seventy-six per cent of respondents reported using
animal or human-derived products in their work, whilst
20.3% stated that they did not use products of animal
or human origin and a further 3.7% were unaware. Yet
of this combined 24%, one third later indicated that
they use Irvine’s SSS or Origio’s SPS, which contain
84% and 88% HSA, respectively. This result not only
raises concerns in terms of consumer awareness, but
also in terms of product names. The names ‘synthetic
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serum substitute’ and ‘serum protein substitute’ cer-
tainly imply that the products therein are synthetic
substitutes of HSA. The use of such misnomers could
be argued to be misleading for the consumer and con-
ceivably misrepresent the product.

Bearing in mind the fact that most respondents had
more than 8 years in the field (62%) and/or some form
of postgraduate qualification (68%), the number of
respondents who did not know that most culture
media contains protein was arguably quite high, at
30%. Whilst the number of respondents who were not
able to identify the source of protein at all was lower
(�7%), both still constitute a cause for concern and
implies that on-going education as well as technical
skills are important. When the questionnaire informed
respondents about adverse events involving the trans-
mission of Hepatitis B (van Os et al., 1991), the
respondents’ concern did not alter, regardless of pos-
ition or years in the field. However, attitudes were
influenced with the mention of the potential for trans-
mission of unknown infectious agents, such as prions,
with 57% of respondents reporting that this raised
their level of concern. Whilst there is a lack of
recently-documented incidents linking disease-trans-
mission and HSA, the risk still remains.

It is important to note that whilst using HSA as a
protein supplement in ART does not breach any of the
legislative guidelines in any of the respondents’
regions, the fact remains that the ART industry is rely-
ing on products passing FDA, TGA or EU Cell and
Tissue Directive Requirements. However, in the inter-
ests of best practice should the industry not be seek-
ing more evidence of the safety of the use of all
components of culture media in ART, particularly in
light of recent publications which demonstrate a link
between embryo culture in vitro with changes to gene
expression, foetal development and the health and
characteristics of children born (Chen et al., 2014;
Dumoulin et al., 2010; Gardner et al., 1994;
Green et al., 2013, 2014; Morbeck, Paczkowski, et al.,
2014; Nelissen et al., 2013; Thompson et al., 1995;
Wale & Gardner, 2016)? Given these links, and in the
interests of quality management and a commitment to
continuous improvement, should there be a consensus
on the need for vigilance by practitioners to devise
risk assessment and management strategies in this
instance?

Most respondents (75%) were acquainted with the
rationale behind the addition of protein to embryo
culture media, and knowledge was seen to be corre-
lated with time in the field and the level of employ-
ment: the longer the respondent had worked in the
field and the more senior their role, the more likely

they were to be well informed. It was curious that
almost half of all respondents were oblivious to regu-
lations concerning the use of products of animal/
human origin, yet the large majority of these respond-
ents (81%) were from the European Union, Australia or
the USA where there is strict legislation in place for
the use of human blood products in health care
(Hammett, 2008; The European Parliament and The
Council of the European Union, 2004, 2006a, 2006b,
2011; U.S. Food and Drug Administration, 2012a,
2012b, 2012c). It perhaps implies that the sale of such
products by reputable suppliers removes the need for
such concerns but, once again, the need for continu-
ous professional development and on-going education
presents itself.

Overwhelmingly, it would seem that scientists work-
ing in human assisted reproduction are not cognisant
of the myriad of previously described factors that
should be considered in terms of the use of protein
supplements, such as HSA, in ART. To some degree,
this echoes the findings of another recent survey
(Kova�ci�c et al., 2015) which showed that there is no
formalized universal theoretical or practical training
that forms a prerequisite to working in the field of
human ART, despite working in such a heavily regu-
lated field, and given the responsibility of the role that
IVF Scientists play in the success and outcomes of
treatment. It is hoped that the findings of the present
study will further fuel the argument for Clinical
Embryology to become a formally recognized profes-
sion in all countries. However, future studies could
also investigate whether the practising Clinical
Embryologist is permitted to have any influence over
the products that they may or may not utilize in their
Laboratory. The findings of this study are also limited
due to its power and representation, as such, it would
also be pertinent to elicit a response from a larger
number of respondents with a greater geographic dis-
tribution to obtain a more representative global pic-
ture of the awareness of the use of human blood
products, such as HSA, in ART.

In conclusion, the present study indicates that the
use of HSA in human ART is surrounded by a distinct
lack of awareness of risks, in terms of its potential as a
source of infection (agents known and unknown), sig-
nificant inter-batch variation, the inclusion of non-
declared components, potential embryo-toxicity, its
impact on the embryonic genome and, therefore, the
on-going health and wellbeing of offspring. Often this
awareness is independent of a scientist’s role or their
years in the field, which highlights the need for more
formal and comprehensive training, and on-going edu-
cation for scientists working in human ART and formal
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recognition of their profession and its responsibilities.
An increased awareness and application of consumer
pressure to media manufacturers may well increase
the options available in the future.
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