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A modified caprylic acid method for manufacturing
immunoglobulin G from human plasma with high yield and
efficient virus clearance

L. Parkkinen, A, Rahola, L. von Bonsdorff, H. Tol6 & E. Tormi
Finnish Red Cross Blood Service, Helsinki, finlond

Ve San T 1271 L Background and Objectives The increasing demand for intravenous immunoglobuiin
(IVIG) necessitates the development of improved plasma fractionation methods,
providing higher immunoglobulin G (IgG) recovery. Here, we describe a new IVIG
production process resulting in a high yield of gG and effective reduction of physico-
chemically resistant viruses.

Materials and Methods IgG was purified from Cohn fraction II+II by caprylic acid
treatment, pelyethylene glycol precipitation, anion-exchange chromatography, nano-
filtration and ulirafiltration. Stability of the purified IgG was studied in different
formulations. Virus reduction was studied with two viruses: bovine viral diarrheea
virus, assessed by an infectivity assay; and human parvovirus B19, assessed by
polymerase chain reaction.

Results The combination of caprylic acid treatment with polyethylene glycol precip-
itation and a single anion-exchange chromatography yielded polymer-free, pure IgG.
The purified IgG could be filtered through a small pore-size virus filter {Millipore V-
NFP) with high throughput and excellent yield. The formulated product was stable
as a 100 g/l 1gG solution. Bovine viral diarrhoea virus was effectively inactivated
by the caprylic acid treatment, and parvovirus B19 was effectively removed in the
polyethylene glycol precipitation and nanefiltration stages, the total reduction of
parvovirus being = 14 log,,.

Conclusions The new process gives pure and stable IgG solution with an average yield
of 4-8 g of IgG per kg of recovered plasma and has a very high capacity to remove
even physico-chemically resistant viruses.

Key words: caprylic acid, IgG, intravenous immunoglobulin, nanofilivation, parvovirus,
polyethylene glycol,
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of patients with primary and secondary immune deficiencies, as
well as for the treatment of various immune-mediated disorders,
such as thromhbocytopenic purpura and polyneuropathies [1-3].

IgG has traditionally been separated in large scale from
human plasma by the cold ethanol fractionaiion method
developed in the 1940s [4,5] and its subsequent modifica-
tions. The early IgG preparations could only be administered
intranmuscularly or subcutaneously because of adverse effects
assaciated with their intravenous infusion [6]. These adverse

Introduction

Intravenous immunoglobulins (IVIGs) are concentrated
formulations of human immunoglobulin G (IgG) that are
prepared by the industrial fractionation of large pools of indi-
vidual plasma donations. IVIG is widely used for the freatment

Correspondence; Jaakke Parkkinen, Finnish Red Cross Blood Service,

Kivihaantie 7, FI-00319 Helsinki, finfand
E-mail: jaakko.parkkinen @bts.redeross.fi

effects were mainly caused by immunoglobulin aggregates
inducing complement activation and occasionally by
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plasma-derived impurities, such as proteases. Therefore, other
manufacturing steps were added for the further purification
of IgG and removal of aggregates [7]. Until the 1980s, IVIG
preparations were thought not to transmit viral infections.
However, reports of the transmission of hepatitis C virus (HCV)
by a variety of IVIG preparations, which were not subjected
fo dedicated virus inactivation, led to serious concern about
the safety of IVIG with respect to virus transmission [8~10].
This necessitated the addition of specific vinis-inactivation
steps to the manufacturing process.

The addition of multiple steps to the manufacturing process
of IVIG lowers the yield of IgG and raises the manufacturing
costs. At the same time, an increasing demand for IVIG has
made the yield even.more important. Therefore, the emphasis
has lately been to develop completely new IVIG manufacturing
processes. Recently, Lebing et al. [11] described a novel process
for IVIG manufacture, which starts from Cohn fraction II+II1
paste and utilizes caprylic acid treatment and chromatography
for purification of IgG. Caprylic acid precipitation serves both
as an effective virus inactivation and purification siep. This
approach resulted in a simplified process with a much improved
yield of IgG. .

The iniroduction of sensitive screening assays for viral
markers in donated blood and plasma, and the implementation
of effective virus-inactivation methods, has greatly improved
the safety of current IVIG products. However, a risk of viral
transniission may still exist with physico-chemically resist-
ant agents, which are not effectively inactivated by current
chemical virus-inactivation methods [3]. Parvovirus B19 is
an example of a physico-chemicaily resistant virus transmitted
by plasma products [12]. Parvovirus B19 antibodies present
in IVIG are useful in the treatment of severe complications
of parvovirus infection [13], However, the virus itself was
detectable, by polymerase chain reaction {PCR}, in IVIG pre-
parations and could theoretically pose a threat of infection to
recipients [12]. A case of parvovirus B19 infection, transmitted
by a heat-treated IVIG preparation, that led 1o pure red blood
cell (RBC) aplasia has recently been reported [i4], as well as
a possible superinfection with a new strain of parvovirus B19
in an IVIG recipient already infected with B19 [15].

Considering additional reduction steps for physico-
chemically resistant viruses, nanofilration is efficient at reniov-
ing non-enveloped viruses fron solutions of biologically active
proteins [16]. However, efficacious nanofiltration of IVIG
preparations with fikters, which would remove even small
viruses, such as parvovinus, has been difficult because of a
tendency for the filters to clog. This reduces the filtrafion
capacity, decreases the yield of 1gG and increases the filiration
costs. In the present study we describe a modified caprylic
acid process for the high-yield purification of IgG from
human plasma. Owing to the optimization of filtration
conditions and lack of polymeric proteins, the product can
be efficiently filtered through a small pore-size virus fiter,

The described process has a very high capacity to remove
non-enveloped viruses.

Materials and methods -

Purification of IgG from Cohn fraction II+HI

Fraction H+IM paste was fractionated by the Cohn method from

human plasma (Krjnen's modificaiion). The filter aid free

fraction 1+IH was collected by centrifugation. All experiments

were carried out on a laboratory scale using up to 0-5 kg of
fraction II+III paste per batch. A flow scheme of the developed

process is shown in Fig. 1. The paste was suspended in eight

volumes of purified water below 5 °C and the pH was adjusted

o pH 4-8 with 0-2 m acetic acid. The solution was brought to

room {emperature = 22 °C) and caprylic acid was added to a

concentration of 50 mm overa 1-h time-period. The suspension

was mixed for 2 h and the precipitate was removed by

centrifugation. During the developiment phase, polyethylene

glycol [PEG) and caprylic acid were conpared as precipitating
agents, and different caprylic acid concentrations were tested

(1060 mim). The final conditions were chosen based on IgG
recovery and virus-inactivation efficacy of the caprylic acid

treatment. The pH of the solution was raised to pH 5-4 with
0-2 m NaQH, PEG 4000 was added and the solution was ntixed
for 2 h; 2% of diatomaceous earth was then added and the
mixture was filtered. Different concentrations of PEG were
compared and 3% was chosen for the final process based on
clearance of polymers and parvovirus and IgG recovery. The
solution conductivity was adjusted to 2-0 mS/cm using sodium
acetate buffer. The filirate was applied to a column (50 cm x
15 cm) of ANX Sepharose FF gel (GE Healthcare, Uppsala,
Sweden) equilibrated with 20 mm sodium acetate huffer,
pH 5-4. The flow rate was 70 cm/h. The flow-through fraction
containing IgG was recovered, and the pH of the solution was
adjusted to pH 4-4 with 0-5m acetic acid. After filtration
through a 0-1-um prefilter (AcroCap; Pall Life Sciences, Ann
Arbor, MI), the solution was filtered through a Millipore V-
NFP virus filter (Millipore Corp., Mosheim, France) at 35 °C with
a pressure of 3-5 bar. The protein concentration was = 8 gfl,
and a load of = 11 kg of IgG/m? of filter area was used. The
filtrate was concentrated by ultrafiltration, diafiltered with
water for injection to remove PEG, and finally concentrated.
The concentrated solution was formulated to 100 gf11gG, 0-2 M
glycine was added and the pH was adjusted to either 4-4 or
5-3. Alternatively, trehalose was tested as a stabiliser. The
formulated solution was sterile filtered and transferred
aseptically info containers.

Analytical methods
[¢G was determined by immuneturbidimetry using a kit from

ThermoClinical Labsystems {Helsinki, Finland}. Inmunoglobulin

© 2005 Blackwell Publishing Ltd. Voxr Sanguinis (2006} 90, 97-104
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Fig. 1 Flow scheme of the new manufacturing process for intravenous
immunoglobulin (IViG).

A (IgA) was determined by an enzyme immunocassay, as
described previously [17], and 1gG subclasses were determined
using PeliClass enzyme-linked immunosorhent assay (ELISA)
kits (Sanguin Reagents, Amsterdam, the Netherlands).
Purity was established by zone electrophoresis on agarose, and
molecular size distribution was determined by size-exclusion
liguid chromatography according to Ph. Eur [18]. Albumin and
immunoglobulin M (fgM) were quantified by radial immuno-
diffusion, using LC Partigen immunoplates (Dade Behring,
Marburg, Germany). Prekallikrein activator (PKA) was deter-
mined using purified prekallikrein and S-2302 (Chromogenix

© 2005 Blackwell Publishing Ltd. Vor Sanguinis (2006} 90, 97-104

AB, M&lndal, Sweden) as the chromogenic substrate, according
to Ph. Eur [18]. Direct kallikrein (KAL) activity was measured
as hydrolysis of 5-2302 without the sddition of prekallikrein.
Anticomplementary activity (ACA) was determined as
consumption of complement and measured by haemolysis of
red cells, according to Ph. Bur {18]. Caprylic acid was determined
by gas chromatography [18], and PEG as described by Skoog [19].

Virus-reduction studies

Inactivation of bovine viral diarhoea virus (BVDV, strain
NADL; ATCC VR-534, Manassas, VA) was studied at Sanquin
Viral Safety Services {Amsterdam, the Netherlands). The virus
was propagated and assayed as described by Terpstra er al.
120). The virus inoculum contained 1077 tissue cutture infec-
tive dose 50% (TCID, ) /ml and the spiked starting material con-
tained 1054 TCID, ,/ml. Parvovirus reduction was studied by
spiking the starting solution with high-titre parvovirus B19-
positive plasma containing 3-6 x 102 genome equivalents
{geq)/ml of parvovirus DNA (a generous gift from Dr Hideki
Abe, Hokkaido Red Cross BTS, Sapporo, Japan). The spiked
starting materials contained 10%-10'° geq/ml in different

- experiments. To remove free viral DNA, samples were freated

with DNAse {RQ1 RNAse-Free DNAse; Promega, Madison,
WI). Nucleic acids were isolated from the starling solution
and processed samples were diluted in parvovirus-negative
plasma using the MagNA Pure method {Roche, Mannheim,
Germany). Parvovirus B19 DNA was determined by real-time
PCR using the LightCycler and the Parvovirus B19 Quantifi-
cation Kit {(Roche Diagnostics, Basel, Switzerland),

Results

We compared PEG and caprylic acid precipitation as a first step
in the preparation of polymer-free immunog]obﬁ]in solution
from suspended Cohn fraction II+Ill. A relatively high
conceniration of PEG (= 6%) was needed for clarification of the
crude immunoglobulin solution, which compromised imniuno-
globulin yield. Using caprylic acid precipitation contbined with
anion exchange chromatography, pure IgG could be obtained
with a good yield. However, some polymeric [gG remained
in the product, and nanofiliration downstream in the process
was not efficacious owing {o a tendency of the filter to clog.
We therefore tested different ways to improve the removal of
polymeric proteins in the caprylic acid process.

When the supernatant selution, after capiylic acid treatment,
was subjected to precipitation with a low concentration of PEG,
effective removal of polymers was achieved, while monomeric
IgG was recovered with a good yield in the supernatant
solution (Fig. 2). Furthermore, the immunoglobulin solution
could be effectively filtered through a small pore-size virus
filter. Optimal PEG concentration was found to be= 3%, which
enabled high flux and filtration capacity in nanofiltration
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Fig. 2 Influence of polyethylene glycol {(PEG) concentration an the removal
of immunoglobulin G (lgG) polymers and parvovirus B19 in the PEG
precipitation step, B19 removal was measured by polymerase chain reaction
(PCR) in spiked process samples before the addition of PEG 4000 and after
removal of PEG precipitate by filier aid filtration. Polymers were determined
after the anion exchange chromatearaphy step,

{Fig. 3a). The use of higher PEG concentrations decreased the
yield of IgG.

Caprylic acid was added as free acid for the inactivation
of enveloped viruses and the precipitation of contaminating
proteins and lipids. Addition of caprylic acid to a concentration
of 50 mwm in 1h resulted in the complete inactivation of
BVDV (Fig. 4], which was previously identified as a resistant
model virus in caprylic acid inactivation {i1}. Immuno-
globulin was recovered in the supernatant solution, which
was treated with PEG and clarified by filtration in the presence
of filter aids,

A combination of PEG precipitation with caprylic acid
treatment was found to be beneficial, not only for the removal
of polymers but also for the removal of non-enveloped viruses.

When the human parvovirus B19 was used as a mode] virus,
almost 4 log,, of the virus was removed, even with 20 PEG,
and with 3% PEG the reduction was = 4-7 log,, {Fig. 2). The
effective clearance of parvovirus apparently was a combined
effect of residual caprylate remaining after the caprylic acid
treatment and ihe relatively low PEG concentrations, as
without caprylate a higher PEG concentration was needed for
effective virus clearance (data not shown}.

The final purification of IgG was achieved in a single anion-
exchange chromatography column using the ANX Sepharose
FF gel. Pure IgG was recovered in the flow-throngh fraction,
whereas albumin and other contaminating proteins bound to
the column. When the behaviour of parvovirus B19 in the
ANX Sepharose column was studied by spiking the starting
solution with high-titre parvovirus-positive plasma, the ANX
gel bound most of the parvovirus, resulting in an average
reduction of 10* in the IgG fraction. About 30% of the
parvovirus B19 was recovered in the wash fraction eluted with
1 M NaCl. The column was cleaned and sanitized with 0-5 m
NaQH at room temperature to destroy and remove potential
restdual viruses from the column.

During the optimization of the nanofiltration step, it was
found that the pH of the IgG solution had a major effect on
the flux and filtration capacity. The optimal pH was found to
be = 4-4-4-8, whereas the filtration capacity was clearly lower,
at pH 4-2, 5-0 and 52 [Fig. 3b). At optimal pH, the PEG-
treated pure [gG solution could be filtered with high efficacy,
yielding = 11 kg of IgG/m* of filter area, with a decrease in
flux of < 50%. When different virus filters were compared,
the best flux with the process intermediate was achieved by
using a composite membrane filter (Millipore V-NVP).

Reduction of parvovirus B19 by the nanofiltration step
was studied by PCR. As the PCR assay detects not only DNA
in virus particles but also free virus DNA occurring in high-
titre plasma, we treaied the samples of the spiked starting
sohation and fltrate with DNAse, which destroys free DNA.
The reduction factor calculated for the removal of total virus
DNA was 3-8 log,, and 4'1 log,; when calculated from the

{a) 600 4 (B} eon
50 mmalfl GA, 3% PEG _I Fig. 3 Influence of {a} polyethylene glycol [PEG]
500 4 500 - pH 4-4 treatment and (b} pH on the flow rate in
nanofiitration. Five-hundred millilitres of the
= 400 4 = 400" pure immunoglobulin G (IgG} sehition (= & gfl),
% 300 - 50 mmoll GA, 2% PEG % 300 recovered a.fter the anlun-’exchange ‘
g [ chromatography, was filtered through a 0-1-um
= 200. £ 200 prefilter and a Millipore V=NFP filter (3:6 ca?) at
35 °C at a constant pressure of 3-5 bar. (2] The
10 - 1 00‘_ starting material treated with the different
30 mmol) CA, 0% PEG concentrations of caprylic acid (CA} and PEG
0 - - - o i : : indicated wes adjusted to pH 4-4. (b) The starting
o 5 10 15 [ 5 10 15 splution that had been treated with 3% PEG was
Time (1) Time {h} adjusted 1o the different pH values indicated.
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Fig. 4 Reduction of bovine viral diarrhoes virus (BVDV) during caprylic acid
precipitation. At 0 min the BVDV was completely inactivated
(RF > 58 log,,). CA, caprylic acid; RF, reduction factor.

Table T Reductior of parvovirus B18 DNA in the different process steps

Log,,

Pracess step reduction facter

Caprylic acid precipitation ' 17
Polyethylene glycol precipitation 46
ANX chromatography 31
Nanofiltratian 41
Total reduction factor 135

Tatle 2 Yield of immunoglobutin G (1G] in the purification precess starting
from recovered plasma

1gG yield

Process step Plasma (g/kg) %

Suspended I1+II paste 75 00
After caprylic acid treatment 68 91
After poiyethylene glycol precipitation 57 76
After chromatography 51 68
After nznofilivation 50 67
Final product 48 64

DNAse-treated samples. The cumulative reduction of parvo-
virus in the different process steps was = 14 log,, (Table 1).
The averall yield of [gG from dissolved fraction II+11 paste
to final product was = 64%, corresponding to = 48 gfl from
recovered plasma. The final product had high purity and did
not contain detectable polymers (Table 2). Four batches of
pure IgG solutior: were manufactured at a laboratory scale for
the stability studies. The process proved reproducible within

® 20056 Blackwell Publishing Ltd. Vor Sanguinis (2006) 90, 97-104

reasonable tolerance limits of the process parameters. The
IgG subclass distribution was similar to that of the starting
plasma, with somewhat lowered proportions of IgG3 and
IgG4. Some IgG3 was Jost in the removal of immunoglobulin
polymers, and [gG4 was fowered in the anion-exchange
chromatography when removal of IgA was optimized
(Table 3).

We studied the stability of the final product as a 100 g/l
1gG solution at pH 4-4 and 5-3, and compared trehalose, a
non-reducing disaccharide, with glycine as a stabiliser. No
polymer formation took place in any of the formulations
during 12 months at room (25 + 2 °C) or refrigerator (2-8 °C)
temperatures. Interestingly, the formation of polymers at
an elevated temperature (37 +2 °C) was move effectively
prevented by trehalose than by glycine. However, an increase
in pH frony 4-4 to 5-3 was even more effective than replacement
of glycine with trehzlose in preventing polymer formation at
this temperature (Fig. 5). No fragmentation was detected at
the refrigerator temperature during 12 months. At room
temperature, slight fragmentation could be detected, and
fragmentation was clearer at the elevated temperature, but
again, to a lower extent, in the formulations at pH 5-3 than
at pH 4-4 (Fig, 5).

Discussion

The new method described here makes it possible to purify
1gG, at a high yield, from human plasma in a few process steps.

Table 3 Characteristics of intravenous immunoglabulin (IVIG)
manufactured by the new process

Analysis Result
Menromers Y 929
Dimers % 71
Polymers % 00
Fragments % 00
lgG % (ir piasma %) 590 {55-57)
IyG 2% (in plasma %) 360 (32-35
1gG 3% (in plasma %) 24 (35-4-1)
19G 4% (in plasma %) 26 (6-0-6+4}
G gl 100
IgA mgfl 146
ACA CH50/mg 047
lgM mg/ <17
PKA IUfmi <5
KAL TUfml <5
Aloumin mgfi <13
PEG gft 018

<017

Caprylate gfi

ACA, anticomplementary activity; lgA, immunoglobulin A; 1gG,
immunogiobulin G; IgM, immunoglobulin M; KAL, kallikrein; PEG,
paiyethylene glyeol; PKA, prekallikrein activator.
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Fig. 5 Polymer formation {a) and fragmentation (b,c) during the storage
of immunoglobulin G (TgG) purified by the new process and formulated
to 100 g/l solutions at different pH values and with different stabilisers
indicated. No polymer formation took place at 2-8 “C or 25 °C, and no
fragmentation took place 4t2-8 °C.

The main benefit of the new method is iis exceptionally high
capacity to rémove physico-chemically resistant viruses,
such as parvovirus. This is based on the efficient precipita-
tion with PEG, which removes both viruses and polymeric
proteins and enables efficient nanofiltration downstream in

the process. The pure, essentially polymer-free 1gG obtained
after a single znion-exchange chromategraphy can be fil-
tered with high flux and low clogging tendency through a
smal] pore-size virus-removal filter. After concentration and
diafiltration, the purified IgG proved stable as a 10% solution.

Caprylic acid was found, by Steinbuch & Audran, to be
heneficial in the isolation of IgG [21]. Latey, Lundblad & Seng
[22] showed that it effectively inactivates enveloped viruses.
The caprylic acid concentration used in the current process
is similar to the concentration used by Steinbuch & Audran
[21] and later shown to be effective in the inactivation of
various enveloped viruses by Dichtelmiller er al. {23]. [n the
caprylic acid process developed by Lebing er al. [11], sedium
caprylate is added in (wo consecutive steps, and somewhat
lower concentrations were found to be effective in vitus
inactivation at those conditions {24).

PEG precipitation has been used since the 1980s for the
removal of polymeric immunoglobulin and so-called ACA of
IVIG [25,26]. It has typically been used at concentrations of
4t or higher. Tn the process described in the present study,
excellent removal of polymers was obtained with 2-3% PEG,
which evidently was a combined effect of PEG and caprylate.
This aliowed the recovery of 1gG, at a good yield, in the
supernatant. Even {hough no polymers could be detected by
size-exclusion liquid chromatography i the pusified IgG
treated with 20 PEG, the flux and capacity in nanofiltration
were clearly increased when the PEG concenfration was
increased 1o 3%.

The clogging of small pore-size virus filters with protein
aggregates is well known. Hirasaki ef al. [27] showed that
clogging of filter pores with protein aggregates results in
decreasing flux and impairs virus removal, probably by shift-
ing the residual flux to larger pores. In the present study we
found that in addition to the freedom of polymerys, pH had a
profound effect on IgG throughput in the nanofiltration. The
optimal pi range at 35 °C was surprisingly narrow, at = 44—
4-8. It has been shown that IgG changes its conformation
reversibly at acid pH and elevated temperatures close to 35 °C
[28,29]. A conformational change could explain the remarkable
improvement in filtrate flux and disappearance of clogging
tendency observed in the present study.

Previously, filtration of IVIG products with virus-removal
filters, which are capable of effectively removing even small
viruses such as parvovirus, has been relatively expensive.
This is because of the limited amount of 1gG that could be
filtered hefore the filters hecame clogged. The current method
makes it possible to filter even close to 10 kg of 1gG with high
yield through 1-m? of 2 virus-removal filter, which lowers
manufacturing costs. Effective removal (= 4 log, ) of parvovins
B19 was observed under the optimized filtration conditions.
It is possible that parvovirus antibodies, which are always
present in large plasma pools, bound to the viruses {despite the
relatively low pH) and conuibuted to virus removal during

@ 2005 Rlackwell Publishing Ltd. Vox Smuguinis (2006} 90, 37-104
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Canadian Blood Services Makes Changes to Donor Deferral Criteria
Welcomes back donors who travelled to U.K, and France since 1996

Ottawa, August 15, 2005 - Canadian Blood Services is implementing changes to its donor
deferral criteria in order to reflect the most up-to-date scientific research regarding risks to the
blood supply. As a result, some donors will be subject to new deferrals while deferral periods for
others will be reduced or eliminated.

“Safety and adequacy are two essential components of the blood system,” said Dr. Graham Sher,
Chief Executive Officer for Canadian Blood Services. “These changes will allow us to keep our
commitment to Canadians on both counts,”

Changes to Indefinite Deferrals - vCID

Since September 30, 1999 safeguards have been in place to protect the blood system from the
risk of transmission of variant Creutzfeldt Jakob Disease (vCID). Donors who meet certain criteria
under this policy are indefinitely deferred from donating. The following changes directly reflect the
most recent information on the safeguards the United Kingdom, France and Western Europe have
in place to protect the bovine and human populations:

i. Donors who have received a blood transfusion or received medical treatment with a
product made from blood in the United Kingdom, France or Western Europe since
January 1, 1980 will now be deferred indefinitely. Previously, this deferral was limited
to the United Kingdom,

2. Donors who have spent a cumulative total of three months or more in France or in the
United Kingdom between January 1, 1980 and December 31, 1996 will be deferred
indefinitely. In the past, donors who had spent a cumulative total of three months or
more in France or the United Kingdom since January 1, 1980 were deferred.

3. Donors whose cumulative three month travel period to the UK or France did not occur
between January 1, 1980 and December 31, 1996, will once again be eligible to
donate.

Since 1992, confirmed BSE cases in the UK and France have been steadily declining. The 1996
cut-off date is reflective of the period between January 1980 and December 1996 when the BSE
epidemic was at its peak in the United Kingdem and France. Since that time, cases have continued
to decline and BSE monitoring and control mechanisms have been implemented to stop the spread
of the disease in the bovine popuiation and thereby decreasing the risk of transmission of vCID to
humans.

For more information on indefinite deferrals (vClID), click here.

Changes to Temporary Deferrals :

Some prospective bloed and/or bone marrow denors may be unable to donate for a period of time
for reasons of their own health or the safety of the blood supply or marrow product. The following
changes are being made to the temporary deferral criteria policies:

1. The following deferral periods will be reduced from 12 months to six months:

* Persons who have a tattoo, ear or body piercing, or who have undergone
acupuncture or electrolysis procedures;
. Individuals who have had sexual contact with a partner whose sexual
background is unknown; and
" Individuals who have been injured by a needle or who have had contact with
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blood from another person.

Reducing the deferral period reflects the latest available medical research on the
swindow period” - the brief period after the onset of a viral infection during which early
signs of a virus cannot be detected by existing tests. Additionally, significant advances in
transfusion transmissible disease testing has occurred in recent years, such as improved
antibody assays and more recently, the implementation of nucleic acid testing (NAT) for
hepatitis C (HCV) and HIV.

2. In order to comply with the Canadian Standards Association standard on Blood and
Blood components, persons who have been incarcerated for 48 hours (rather than
three days — Canadian Blood Services previous standard) or more will now be deferred
from donating blood for 12 months following the date of release from incarceration.

For more information on temporary deferrals, click here.

Message to Donors

If you believe that you may now be eligible to donate or would fike more information, please call
1-888-2-DONATE to speak to a Canadian Blood Services representative who will be able to provide
more details and/or book an appointment.

About Canadian Blood Services

Canadian Blood Services is a national, not-for-profit charitable organization that manages the
blood supply in all provinces and territories outside of Quebec and oversees the country's
Unrelated Bone Marrow Donor Registry. Canadian Blood Services operates 41 permanent collection
sites and more than 19,000 donor clinics annually. The Provincial and Territorial Ministers of
Health provide operational funding to Canadian Blood Services. The federal government, through
Health Canada, is responsible for regulating the blood system. For more information, please visit
the website at www.bloodservices.ca.
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For further information, please contact:
Derek Mellon

Media Room Relations Manager

Canadian Blood Services

(613) 739-2177
derek.mellon@bloodservices.ca
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