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Abstract

Aims: To identify the PsC 1,5,6B,14,19F present in the Quimi-Vio vaccine by
Immunoagglutination technique using in house Latex Reagents.

Introduction: Two types of pneumococcal vaccines have been approved for use
in humans. All use the capsular polysaccharide (PsC), as a vaccine antigen, conjugated
or not. Quimi-Vio, the Cuban pneumococcal vaccine, is composed by seven PsC
(1,5,6B,14,18C,19F23F)all conjugated to Tetanus Toxoid. The identification of these
PsCs in the vaccine formulation is a mandatory requirement for the final lots release.

Materials and methods: Latex reagents were obtained by passive adsorption of
monoclonal antibodies (MAbs) against PsC of serotypes 1,5,6B,14 and 19F to latex
particles of 0.8 pum. Three concentrations of MAbs (100, 200 and 500 pg/mL) were
evaluated for coupling. To each coupling variant was determined the percent coupling,
the performance and specificity. The best variant was used to identify the PsCs present
in three batches of Quimi-Vio vaccine.

Results: The best variant of latex reagent was the one that employed the
concentration of 200 pg/mL of MAb for coupling, presented 100% of coupling, a
response of three crosses and a high specificity, for all serotypes. This variant was
selected to carry out the identity test, where all latex reagents from each serotype
identified the homologous PsC, in the context of Quimi-Vio and Prevenar 13V vaccine.

Conclusions: The immunoagglutination technique using in house latex reagents
using MAD, permit to identify specifically each PsC in the multivalent formulation, so it
can be used for the Quimi-Vio identity test, thus guaranteeing batch release and quality
control.
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Introduction

Streptococcus Pneumoniae (Spn) is an encapsulated gram-positive
diplococcus, responsible for a broad spectrum of infections in children and adults,
including invasive infections (meningitis, bacteremia and bacterial pneumonia)
and non-invasive infections (otitis media, sinusitis and conjunctivitis). However,
this bacterium is recognized above all as the main etiological agent of Community
Acquired Pneumonia, which mainly affects children (infants and up to 2 years)
and elderly. Spn infection causes approximately 14.5 million cases of invasive

pneumococcal disease annually and 0.7 to 1 million deaths in children under five
years of age, mostly from developing and underdeveloped countries. [1, 2]

Capsular polysaccharide (PsC) has been considered the most important
virulence factor of the bacterium. To date, 94 different capsular serotypes based
on polysaccharide composition have been identified. Precisely based on PsC,
two types of vaccines are currently used for the prevention of Spn infections:
polysaccharide vaccines (PV) and conjugated polysaccharide vaccines (PVc).
Among PV, we can mention Pneumovax® 23 valences, indicated mainly in adults
atrisk of disease and in adults over 55 years. Within the PVc, there are Synflorix®
and Prevenar® 13V, of 10 and 13 valences respectively, to cite an example. With
these vaccines, protection against 23 serotypes has been attained (out of the 94
identified), but do not prevent against all pneumococcal diseases. [3, 4]

Another considerable number of vaccines against Spn are in research-
development stage or in clinical trial. That is the case of “Quimi-Vio”, the Cuban
pneumococcal vaccine composed by the PsC of the seven serotypes with the
highest incidence and circulation in Cuba (1, 5, 6B, 14, 18C, 19F and 23F), all
conjugated to the Tetanus Toxoid as a carrier protein. It is a vaccine developed
at the Finlay Institute of Vaccines that is currently in phase II of the Clinical Trial.
[5, 6]

Prophylactic vaccines like Quimi-Vio have the peculiarity of being given to
healthy people, especially children in their first year of life. This aspect, together
with others structural complexity, make regulations established, with the aim of
guaranteeing the efficacy and safety of vaccines, from the research-development
stages to the final product release. These controls include (among many others)
the identification of active ingredients present in vaccines as a mandatory
requirement for final product release. [7, 8]

Several techniques have been used for vaccine identity test, among which
are the immunoassays, that are simple techniques, easy to carry, to interpret
the results, and accessible to all. Immunoagglutination technique specifically
using latex reagents is within immunoassays and have been very useful because
they are the fastest and can be carried out anywhere without the need of can
technology complexity. [9, 10, 11] In the case of Quimi-Vio identity test, highly
specific techniques would be needed to identify each PsC (of the seven present)
in the multivalent formulation.
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Monoclonal antibodies (MAbs) have become a powerful analytical tool,
which have ensured the identity and quantification of PsC in various multivalent
polysaccharide vaccines against Salmonella Typhi [12], Nesisseria meningitidis
[13] and Haemophilus influenzae [14]. The MAb Laboratory of the Finlay Vaccines
Institute recently obtained MAbs against five of the seven PsC present in Quimi-Vio
(1,5, 6B, 14, and 19F), whose characterization process showed a high specificity
and high affinity constant, which suggests its possible use as an analytical tool for
the identity of the Quimi-Vio vaccine. The characterization studies of these MAbs
have shown a high specificity and high affinity constant, aspects that suggest
their possible use as an analytical tool for the Quimi-Vio vaccine. [15]

The present work proposes the identification of PsC 1, 5, 6B, 14 and 19F
in Quimi-Vio vaccine, by immunoalgutination technique using monoclonal
antibodies obtained in Finlay Vaccines Institute, coupled to Latex particles.

Materials and Methods

Materials

Monoclonal Antibodies (MAbs) against PsC serotypes 1, 5, 6B, 14, and
19F, obtained at MAb Laboratory of the Finlay Vaccines Institute

Multilatex®: Latex particles of 0.8 pm in diameter at 10%, obtained from
Biomaterials, Havana University,Cuba.

Coupling Buffer: Phosphate Buffered Saline (PBS), Na2ZHPO4 3, 2 mM,
KH2P04 0, 5 mM, KC1 1, 3 mM, NaCl 135 mM, pH 7,4

Preservation Buffer: Bovine Serum Albumin (BSA, Sigma) at 0.2% +
Tiomersal at 0.02%.

Capsular polysaccharides (PsC) from Spn serotypes 1, 5, 6B, 14, and 19F.
Lots 15.01 obtained at the development plant of the Finlay Vaccine Institute and
prepared at concentration of 4.4 ng/mL except 6B which was prepared at 8.8 ug/
mL.

Spn strains: Serotype 1 (722),5 (2471), 6B (285), 14 (989) and 19F (297),
donated by Bactericide Laboratory of the Finlay Vaccine Institute

Vaccines

Quimi-Vio: Heptavalent conjugated polysaccharide vaccine against
Spn serotypes 1, 5, 6B, 14, 18C, 19F and 23F. Lots NEU.15.01, NEU.15.02 and
NEU.16.02, obtained under GMP conditions at the production plant of the Finlay
Vaccines Institute. Composition: 4.4 pg/mL of all PsC except 6B at 8.8 pg/mL.

Prevenar™ 13V: Pfizer 13-valent pneumococcal conjugate vaccine, lot
926785.02. Composition: 4.4 ng/mL of all PsC except 6B found at 8.8 pg/mL.

Methods
Preparation of latex agglutination reagents

Latex reagents were obtained in house by passive adsorption of the MAbs
against the PsC of Spn serotypes 1, 5, 6B, 14 and 19F to Multilatex®.

A. Procedure

Three concentrations of each MAb (100, 200 and 500 ug/ml) were evaluated
for coupling. For each mL of MAb in coupling buffer, 100 pL of Multilatex® was
added to a final concentration of 1%. The mixture was incubated 2 h at 37°C in
rotational stirring at 20 rpm. The uncoupled MAb was removed by centrifugation
at 1100 g for 10 min. The protein concentration in the supernatant (SN) was
determined to calculate the coupling percentage. The final precipitate was
resuspended in preservation buffer and was called latex reagent (LR). The LR
variants were preserved at 4 ° C. This process was performed in triplicate.

B. Determination of the coupling percentage

The coupling percentage (CP) of the different MAbs to the latex particle was
calculated using the following formula:CP = 100-(Cf/ Ci x 100)

Where Cfis the final concentration of protein determined in the SN obtained
from the first centrifugation and Ci constitutes the initial concentration of each

MADb in each LR variant. The BCA™ Protein Assay Kit (Piece, USA) was used
for protein determination according to the recommendations described by the
manufacturer. Visual inspection was carried out to test if suspensions of Latex
coupled with the MAbs remain smooth and white after the coupling. Additionally,
auto-agglutination phenomenon were evaluated with saline solutions by
observation with unaided eye using an indirect light source.

C. Performance of Latex Reagent Variants
The performance was carried out by agglutination test against the PsC.

Test Procedure: The LR were first tempered. To perform the test, a dark
background agglutination card (one card per serotype) was used, where 25 pL of
each of the three LR variants was placed in each well. Subsequently 25 pL of the
homologous PsC (prepared at 4.4 pg/mL) was added in each well where the LR
was. Using a plastic applicator the mixture was homogenized and gently shaken
by manual rotation of the card during three minutes. As a negative control the
PBS was used.

Interpretation of results: As a positive result, the appearance of lumps
was considered up to 3 minutes after the reaction was initiated, by visual
control. The degrees of positivity were expressed in crosses: three crosses (+++):
agglutination observation within 1 min, two crosses (++) from 1 to 2 min and a
cross (+) up to 3 min from the start of the test.

D. Selection of the best variant of latex reagent.

It was selected as the best LR variant for each serotype, the one that showed
the highest CP and better performance (+++).

E. Specificity

The specificity was determined for the best variant selected by agglutination
test similar to that described in section c. In this case it was evaluated against Spn
Strains of the serotypes 1, 5,6B, 14 and 19F and against their respective PsC, using
one card per LR. In each well, 25 pL of LR was applied and then 25 uL of each PsC
or Spn strain (one serotype per well) was added. The mixture was homogenized
and gently shaken by manual rotation of the card for three minutes. As negative
control (well 6) was used PBS. The results were expressed as presence of reaction
(+) or absence of reaction (-).

F. Detection Limit

The sensibility or detection limit was determined for the best variant
selected by agglutination test similar to that described in section c. In this case it
was evaluated against PsC of the serotypes 1, 5,6B, 14 and 19F using one card per
LR. In each well,25 pL of LR was applied and then 25 pL of each PsC at different
concentration, from 1000 pg/mL to 1ng/mL. The mixture was homogenized
and gently shaken by manual rotation of the card for three minutes. As negative
control (well 6) was used PBS. The results were expressed as presence of reaction
(+) or absence of reaction (-).

Quimi-Vio vaccine Identity Test

The procedure used to perform the identity test was very similar to that
described in section I.2.1E. A card was used per LR, applying 25 pL of the LR
to be evaluated, in each of the six wells of the card. 25 pL of the three batches of
the Quimi-Vio vaccine was then applied to the first three wells (one batch per
well). In the fourth well, 25 pL of the Prevenar 13 vaccine was applied and the
positive (PsC homologous) and negative (SSTF) controls were applied in the
two remaining wells respectively. Using a plastic applicator, the mixture was
homogenized and gently shaken by manual rotation of the card during three
minutes. The procedure was repeated for each RL of the five serotypes. Results of
the identity assay were expressed as presence of agglutination (+) or absence of
agglutination (-).

Results and Discussion

Long is the process of bringing a vaccine candidate to clinical trial, and even
longer to get it approved and licensed to administer massively. This happens
because a lot of time is spent in characterizing the product very well and ensuring
the quality of the vaccine. [16]
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The characterization and quality control of vaccines, unlike other drugs, is
very difficult due to the complex molecular composition of the antigens, their
production processes, and their interaction with agents used during manufacture
or present in the Final lot, such as preservatives and adjuvants. [16, 17]

Until recently, quality control of vaccines relied on the use of various test
methods to ensure that the products were safe and potent. These methods
were developed for vaccines whose safety and efficacy were supported by
several years of data. However, as the technologies for vaccine production have
developed, so have the analytical technologies. Additional requirements such as
identity, stability, purity, antigen structure and consistency of production are now
required to obtain regulatory approval. [16, 17]

Thus the Identity Test is established by the World Health Organization
(WHO) and the National Regulatory Authorities (in Cuba the CECMED), as
a mandatory requirement for the final release of a vaccine. An identity test is
defined as a set of methods for identifying in a formulation the active ingredient
(s) present and stated in the product specification. The identity test is performed
not only on the final vaccine, but also on the products of consignments (raw
materials) or Active Pharmaceutical Ingredients (APIs), which are involved
in the development process of a vaccine. They should be as fast as possible,
simple, sensitive and above all specific. Generally they are qualitative rather than
quantitative methods. [8, 17, 18]

In the case of the Cuban vaccine against Spn“Quimi-Vio”, the identity test
aims to identify (qualitatively) in the context of multivalent formulation the seven
PsCs present in it. In this work we present the Immunoalgutination assay as a
method to carry out the identity test of this vaccine, using the MAbs against five
of the PsC present in the vaccine (1, 5, 6B, 14, and 19F), coupled to latex particles.
This is why the first step was to obtain the LR.

Preparation and selection of latex agglutination reagents

The LR for the immunoagglutination were obtained by passive adsorption
of the MAbs against the PsC serotypes 1, 5,6B, 14 and 19F of Spn, to the particles
Multilatex®. Three RL variants were performed based on the use of three
concentrations of each MADb for coupling (Figure 1).

As can be seen in Figure 1, at the concentrations of 100 pg/ml and 200 pg/
ml of MAb used for coupling, all LRs reached 100% coupling. These results are
in agreement with several authors who suggest that for 1 mL of PL of 0.8 um, at
1%, the theoretical IgG concentration necessary to saturate the surface area is
estimated at 180 pg / ml. However, the amount of antibody (Ab) able to cover the
entire surface of the latex particles, depends not only on the diameter of the PL
and the size of the molecule to be coupled, it also depends on the conditions of
pH, temperature, ionic strength and the hydrophobicity of Ab. [11,19, 20]

The mechanism for passive adsorption is based primarily on hydrophobic
(Vander Waals, London Type) attractions between the hydrophobic portions of
the adsorbed ligands and the polymeric surface of the microspheres. This is the
means of attachment for most hydrophobic ligands, including immunoglobulins.
In the case of Ab, the Fc portion of the protein is generally more hydrophobic
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Figure 1: Coupling Percent of the LR variants according to the concentration of the Mab used.
Variant 1 (100 pg/ml), Variant 2 (200pg/ml) and Variant 3 (500 pg/ml). The methodology
used for coupling was passive adsorption
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than the recognition region (Fab), so the arrangement adopted by the Ab during
coupling is a deciding factor. If the Ab is coupled by its Fc portion, a more
biologically active orientation is ensured. However, it is possible that the Ab may
be linked in a less optimal manner (by the Fab region). Many authors suggest that
this can be avoided by adding an excess of ligand to ensure complete adsorption
in an upright position. [19, 20, 21]

On the other hand, the hyphrofobicity of an Ab also intervenes in the
coupling capacity and is related to its amino acid composition. The Abs between
them may have Fc regions with different degrees of hydrophobicity, depending on
the amount and nature of the amino acid residues that compose it. For example,
a polar amino acids such as phenylalanine, tryptophan, alanine, valine, leucine
and isoleucine favor hydrophobic interactions, whereas polar amino acids such
as arginine, lysine, aspartate and glutamate do not favor it. [19, 21] Any of these
factors could explain why starting at 200 pg / ml we begin to see differences in
the percent of coupling between MAbs.

Once the LR variants were obtained and their coupling percent known,
their functionality was evaluated by agglutination test. This assay is based on an
agglutination reaction occurring between the MAbs coupled to the LRs and the
PsCs employed. For this assay the PsC were used at 4.4 ug/ml, concentration to
which they are in Quimi-Vio vaccine. (Table I)

Table 1: Performance of LR variants obtained
R'é:tg‘:;t ‘ﬁ;‘/"‘n'l‘lt)s CP(%) PsC-1 | PsC-5  PsC-6B PsC-14 PsC-19F
100 100 +
RL-1 200 100 ++
500 96 ++
100 100 +
RL-5 200 100 e+
500 92 +
100 100 ++
RL-6B 200 100 +++
500 87 +++
100 100 +
RL-14 200 100 -
500 84 ++
100 100 ++
RL-19F 200 100 -
500 74 +

As can be seen in Table I, all variants of LR for all serotypes showed
agglutination reaction. However, the agglutination reactions with the highest
degree of positivity (three crosses) occurred with the variants number two (200
ng/ml) for all serotypes. Therefore, this concentration was chosen as optimum for
the coupling because it presented 100% of coupling for all MAbs and a clumping
of three crosses against the homologous PsC.

In table 1, is also observed that variants of 100 pg/ml, despite having a
100% coupling, showed agglutination reactions of one or two crosses. This
result agrees with what has been expressed by several authors, who state that
latex Immunoagglutination is an antigen-antibody reaction in which achieving
equilibrium between both moleculesisimportantand decisive for the applicability
of the Ir obtained. [19, 20, 21]

The existence of recognition of Psc by the homologous Mab after coupled
to latex particles Indicates That: 1) The passive adsorption coupling method
was effective, 2) The Mab-Particle coupling occurred mainly by the Fc portion
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of the Mab, leaving the Fab region (of recognition) with a biologically active
orientation and 3) There was not conformational loss in the Mab, which would
irreversiblyaffect the paratopes. Precisely these are the advantages of this
method of coupling, Its simplicity, flexibility and the low Probability of producing
irreversible modifications in the molecule, which make it A Widely used method

The specificity against each PsC and against each Spn strain was evaluated
for the selected LR variant (200 pg/ml) for each serotype (Figure 2 and 3).

RLS RL-6B
3 1° io :O . o 3
4° so O 4. s. o
‘19F
1 . .

Figure 2: Specificity of Latex Reagents vs. PsC. Each card represents an LR. Each one was chal-
lenged with the PsC (1-PsC1, 2-PsC5, 3-PsC6B, 4-PsC14, 5-PsC19F and 6-PBS).
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1

4. 5' 6
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Figure 3: Specificity of Latex Reagents against S. pneumoniae strains. Each card represented one LR.
Each one was challenged with the strains (1-722, 2-2471, 3-285, 4-989, 5-297 and 6-PBS).

2 3

RL-14

As can be seen in (Figures 2 and 3), only agglutination reaction is observed
in the well where the homologous PsC or strain was applied. No cross-reactivity
was found between the serotypes evaluated, evidencing the high specificity of
the Mabs used to obtain the RLs (15). These results are summarized in Table II
and are very important because Quimi-Vio as we have said before is a multivalent
vaccine in which all PsC are together in the same vaccination formulation. So if
the objective of obtaining these LR is to guarantee the identity test of this vaccine,
knowing that each LR is able to recognize only its homologous PsC in a specific
way, suggest that the RLs obtained can be used for the Quimi-Vio identity test by
Immunoagglutination.

The results obtained with the Immunoagglutination of Spn strains suggest
that the LRs can be used in the serotyping of pneumococcal strains too. If we
consider that the Quimi-Vio vaccine is in Phase II of the Clinical Trial, this
application is very important, because in the field study of the vaccine, these LR
could be used for rapid serotyping of nasopharyngeal exudate samples.

Finally, the sensibility of LR coupled to each monoclonal antibody was
evaluated with different concentrations of the PsC, ranging from 1000 pg/mL to
1ng/mL. Table Il shows that all LR were reactive at concentrations of the specific

PsC, between 10pg/mL to 100 ng/mL. This range includes the conjugated Quimi-
Vio vaccine dose of 4pug/mL per PsC 1, 5, 14, 19F or 8pug/mL in the case of PsC 6B.
Even so, several LR have wider limits of detection with upper limits in 1000 pg/
mL and lower limits in 1ng/ml. The difference in the sensibility of the LR may be
related with the differences of avidity of each antibodies and the strength of the
coupling with the latex particle.

Table 2: Specificity of LR vs PsC and Spn strains

Latex PsC (serotype) S. pneumoniae strains

Reagent 1 5 6B 14 19F 722 2471 285 989 297

RL-1 + - - - - + - - - -

RL-5 - - - - - + - - -

RL-6B - - - . ; . + ; .

RL-14 -] - + - - - - + -

RL-19F = - | - | - - + - - - - +

Table 3: Sensibility of LR to specific PsC from Spn

Range of concentrations for each PsC (1,5,6B,14,19F) tested vs. LR

1000pg/ml 100pg/ml 10pg/ml 1000ng/ml | 100ng/ml|10ng/ml 1ng/ml
AcM aPs1 ++ +++ +++ +++ +++ -
AcM aPs5 - - ++ +++ +++ +4+ ++
AcM aPs6B +++ +++ +4++ +++ +4++ -
AcM aPs14 +4++ +++ +++ +++ +4++ +++ +++
AcM +++ +++ +++ +++ +++ -
aPs19F

' ) = '.i;. T
1 3 1 2 3

Figure 4: Sldentification of PsC 1, 5,6B, 14 and 19F in the Quimi-Vio vaccine, by immunoal-
gutination using the obtained LR. Each card represents an RL. Three batches of Quimi-Vio
(NEU.15.01-wells 1, NEU.15.02-wells 2 and NEU.16.02-wells 3) and one batch of the com-
mercial Prevenar 13 vaccine (wells 4) were evaluated. As positive and negative controls was
used the PsC homologous (wells 5) and PBS (wells 6) respectively.
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Identity test of Quimi-Vio vaccine

Three batches of Quimi-Vio, one batch of Prevenar 13 were evaluated and
the different PsC were used as positive control (Figure 4).

Figure 4 show the specific recognition of each PsC in Quimi-Vio vaccine for
each LR. These results allow to affirm that the obtained LR can be used to identify
each PsC in the vaccine (identity test). These results have a high importance
because Quimi-Vio is a vaccine that is in a clinical trial, so it takes this stage, the
analytical tool that guarantees the tests for product characterization and quality
control is without a doubt a great tool.

Vaccine Identity Test are qualitative rather than quantitative methods
and have been classified by several authors as physical-chemical methods,
immunological methods and combinations between them. [8, 18, 22]Among the
firstare: nuclear magnetic resonance (NMR), reverse phase chromatography, two-
dimensional electrophoresis (isoelectric focusing followed by SDS-PAGE) and
mass spectrometry, etc. Is true that many of these methods have revolutionized
identity testing from the technological point of view, they have the disadvantages
of being very expensive, not being available to all laboratories, they need a highly
qualified staff and in most of the cases require prior treatment of the sample. [8,
9,10]

Immunoassays are based on the Antigen-Antibody reaction. In
immunoagglutination techniques, this Ag-Ac reaction becomes visible
(agglutination) because one of the two molecules are forming part of or artificially
joined to particulate systems such as the surface of red blood cells, platelets,
leukocytes, or latex particles, etc. Agglutination using latex particles is very useful
because it is a very fast technique, easy to use, and when high specificity and
affinity MAbs are used, their value as analytical technique increases. Marrero et
al 2017 demonstrate the stability of latex particles used to develop the prototype
of LR evaluated in this work [23] and further studies will be carried out to
demonstrate the stability of the latex-Mab complex. However, the results of this
work demonstrate that variants of LR selected for the experiments showed high
coupling percentage (Figure 1), also the suspensions remained smooth and white
after the coupling and neither auto-agglutination or agglutination was observed
using saline solutions.

Dot Blottechnique has been used for the identity test of several vaccines in
our Institute, for example to identify the Neisseria meningitidis PsC serogroup C
present in the Cuban meningococcal vaccine VAMENGOC-BC, where Biomérieux
and Remel latex reagents from France and UK respectively are used. [24]

Likewise, these results demonstrate that RLs can also be used to identify
the different SpC PsCs throughout the production process of the vaccine
(identification of strains, the active ingredient after purification and the active
ingredient in bulks or final formulation). All controls are carried out at the Finlay
Institute in accordance with WHO recommendations and are intended to ensure
the correspondence between the active component stated on the packaging label
and that present in the vaccine preparation obtained. For this reason, these tests
constitute one of the main requirements for the release, administration and
subsequent commercialization of the product. on the other hand, its use would
not be conditional on the purchase in the market of reagents that guarantee it so
it could be more economical to implement its use for this test in the release of lots
of vaccines.

Conclusion

Latex reagents based on MAbs against the PsC serotypes 1, 5,6B, 14 and
19F of Spn, coupled to latex particles were obtained. The best variant of these
latex reagents obtained was the one that used 200 pg/mLof MAb for coupling,
to all serotypes. With this variant of latex reagent, each PsC present in the three
batches of Quimi-Vio vaccine was specifically identified. Taking into account that
the vaccine identity test is a mandatory requirement for the final release of lots,
ensuring the reagents necessary for its realization both in quantity and quality
is of great importance. On the other hand, having a battery of MAbs with high
specificity, reproducibility and in house production is a great achievement. These
MAbs may be used for other purposes than identity testing alone.

Vaccine Identity Test are qualitative rather than quantitative methods
and have been classified by several authors as physical-chemical methods,
immunological methods and combinations between them. [8, 18, 22]Among the
firstare: nuclear magnetic resonance (NMR), reverse phase chromatography, two-
dimensional electrophoresis (isoelectric focusing followed by SDS-PAGE) and
mass spectrometry, etc. Is true that many of these methods have revolutionized
identity testing from the technological point of view, they have the disadvantages
of being very expensive, not being available to all laboratories, they need a highly
qualified staff and in most of the cases require prior treatment of the sample. [8,
9,10]

Immunoassays are based on the Antigen-Antibody reaction. In
immunoagglutination techniques, this Ag-Ac reaction becomes visible
(agglutination) because one of the two molecules are forming part of or artificially
joined to particulate systems such as the surface of red blood cells, platelets,
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