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Stability of Hospira filgrastim following changes to
thermal and photic storage conditions

Bruce Burnett', MMedSci (Clinical Oncology); Ivona Radi¢ Krleza?, BSc (Pharm Tech)

ABSTRACT

Study objectives: Protein-based medicines have specific storage requirements to ensure chemical stability and purity,
but exposure to different environmental conditions can occur in normal use. The effect of extended unrefrigerated storage
and thermal cycling on the stability of Hospira filgrastim (Nivestim) was examined.

Methods: Three batches of two presentations of Hospira filgrastim prefilled syringes (30 MU and 48 MU) were kept
refrigerated until 1-8 months after expiry. After this period, the samples were exposed to either three cycles of storage at
25 +2°C and 5 + 3°C, seven days at 25 + 2°C in light or dark conditions, three cycles at 25 + 2°C and 5 + 3°C, followed
by seven days at room temperature (light and dark), or frozen for three days. Expired control samples were maintained
at 5 + 3°C. Samples were analysed for appearance, pH, particulate matter, protein concentration, impurities, biological
activity and sterility.

Results: All of the parameters measured for each sample of Hospira filgrastim were within the shelf life specification
requirements, and there was no qualitative difference between parameters measured in samples that had undergone
environmental stressing versus those maintained at 5 + 3°C.

Conclusion: Hospira filgrastim formulations are unaffected by cyclical changes in temperature between the fridge and
25 + 2°C, and are also unaffected by exposure either to room temperature for seven days or to freezing for three days.
Therefore, physicians, pharmacists and patients can be confident that Hospira filgrastim remains active and stable during
environmental excursions commonly encountered in general use.
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INTRODUCTION

Neutropenia is a frequently-occurring complication of
myelosuppressive chemotherapy [1]. Neutropenia results
in increased susceptibility to infection [1, 2] and can require
treatment with anti-infectives. Patients with neutropenia are
frequently admitted to hospital, and the condition can also
require modification of chemotherapy regimens with the
potential to compromise therapy outcomes [2]. The mainstay
of therapy for neutropenia is recombinant granulocyte
colony-stimulating factor (G-CSF, rrmetHuG-CSF, rHuG-CSF,
filgrastim) a cytokine that stimulates proliferation of haemat-
opoietic progenitor cells that form mature neutrophils [3].

The manufacturing and formulation of biopharmaceuticals
has inherent variability arising from differences in cellular
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expression systems and other manufacturing details. Recently,
biosimilar filgrastims have become available. Recognising the
variability in biopharmaceutical manufacture, the EMA has
issued guidance on standards that must be met for biosimilar
filgrastims to obtain regulatory approval for medicinal
use [4-7]. These standards are far more stringent than those
required for approval of small molecule drugs, and include
the requirement to conduct comprehensive assessments of
quality, activity and clinical effectiveness [4-7]. In accordance
with the EMA requirements, the biosimilar Hospira filgrastim
(Nivestim) has been studied in a development programme
that included preclinical studies, two phase | clinical trials and
one phase Il clinical trial. The preclinical and phase | studies
demonstrated the pharmacodynamic and pharmacokinetic
equivalence of Hospira filgrastm versus its reference
product Amgen filgrastim (Neupogen) [8-10]. The phase I
study confirmed the bioequivalence of Hospira filgrastim and
Amgen filgrastim in a randomised, multicentre trial of 279
patients undergoing myelosuppressive chemotherapy [11].
In the phase lll study, Hospira filgrastim exhibited a manage-
able safety profile. The most common adverse event was
bone pain, which is also the same for Amgen filgrastim [11].

As a result of these clinical trials, Hospira filgrastim gained
approval for the treatment of neutropenia and the prevention
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of febrile neutropenia in cancer patients treated with
cytotoxic chemotherapy (except those with myelodysplastic
syndromes and chronic myeloid leukaemia) [12]. Hospira
filgrastim is also indicated for the reduction in the duration
of neutropenia in patients undergoing myeloablative therapy
to support bone marrow transplantation, for the treatment
of neutropenia in patients with human immunodeficiency
virus, and for the treatment of severe congenital, cyclic or
idiopathic neutropenia [12)].

All protein-based biological medicines require careful
handling and storage, to ensure chemical stability and
to maintain a long shelf life. However, there is a need
to understand what degree of flexibility exists regarding
storage parameters, so that physicians can have the
confidence to administer drugs that have been exposed to
different environmental conditions, and so that healthcare
teams can offer practical advice to patients on storage
and handling. Therefore, a biochemical characterisation
study was conducted to explore the effect of extended
unrefrigerated storage, thermal cycling and freezing on the
stability of Hospira filgrastim.

METHODS

This study tested two formulations of Hospira filgrastim: the
30 MU (300 pg/0.5 mL) prefilled syringe, and the 48 MU
(480 ug/0.5 mL) prefilled syringe. The third presentation of
Hospira filgrastim is 12 MU (120 pg/0.2 mL), which is an
under-filled version of the 30 MU presentation, and was
not tested in these experiments.

Three batches of each of the two presentations were kept
in refrigerated storage (2°C-8°C) for 31-38 months from
manufacture (refrigerated shelf life 30 months). After this
period, the samples were subjected to four types of envi-
ronmental excursion:

1. Cyclic test. Samples were stored for 2 days at 25 + 2°C
(hereafter referred to as 25°C), followed by 2 days
storage at 5 + 3°C (hereafter referred to as 5°C). This
storage pattern was repeated three times (cycles) for
each sample.

2. Seven days at room temperature. Two sets of sam-
ples were exposed to seven days at room temperature
(25°C)—one set was exposed to light, and the other set
was kept in the dark (wrapped in aluminium foil).

3. Cyclictest, followed by seven days at room temperature.
This test involved the cyclic test, followed by seven
days exposure to room temperature (25°C), again with
one set of samples exposed to light and the other set
wrapped in foil.

4. Freezing test. Samples were exposed to —20 + 5°C
(hereafter referred to as —20°C) for three days before
returning to standard refrigerated storage.
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Each sample was analysed for physicochemical
characteristics, chemical purity and biological activity,
see Table 1. Physical appearance was assessed visually.
pH and particulate matter were measured in accordance
with the European Pharmacopoeia 6.8 [13]. Protein
concentration was measured spectroscopically using the
method established by Groves et al. [14, 15].

Each sample was tested for protein impurities. The battery
of tests used were designed to detect all protein species
that differ from filgrastim, including misfolded, oxidised
and dimeric forms, which are known to occur when
filgrastim degrades. The quantity of all impurities in each
sample was determined via sodium dodecyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE), size-
exclusion high-performance liquid chromatography (SEC-
HPLC), isoelectric focussing (IEF), reverse phase HPLC
(RP-HPLC) and ion chromatography (IC). For SDS-PAGE,
samples were separated on a 13% polyacrylamide gel
under reducing and non-reducing conditions according
to methods set out in the European Pharmacopoeia
6.8 [183]. The required standard for SDS-PAGE was that
the principal silver-stained band in the electropherogram
obtained with the test solution should be similar in
position to the principal band obtained with the reference
solution, Filgrastim Reference Substance 1920, which is
an in-house standard calibrated against the international
standard of G-CSF 88/502. Molecular weights should
be between 14-21 kDa using standards from GE
Healthcare, or between 14.4-21.5 kDa using standards
from Bio-Rad.

An |IEF system (GE Healthcare) was used to determine
the isoelectric point for each sample, and for detection of
impurities with isoelectric points differing from that of the
reference filgrastim. Samples were separated on an IEF gel
containing 6% acrylamide and 3 M urea. The pH gradient
was 4.0-8.0, and proteins were visualised with Coomassie
Brilliant Blue R-250 [13]. The required standard for IEF was
that the principal band in the electropherogram obtained
with the test solution should be in a similar position to the
principal band in the electropherogram obtained with the
reference solution.

The SEC-HPLC method was used to determine impurities
with molecular masses higher than that of filgrastim, and
was based on the method published in the European
Pharmacopoeia 6.8 [13]. SEC-HPLC was performed using
an Agilent HPLC machine equipped with a diode array.
Separation was achieved using a silica-based column from
Tosoh Bioscience (TSKgel G3000SWXL; 7.8 x 300 mm;
5 um); using a flow rate of 0.5 mL/min. Lower limit of
quantitation (LLOQ) for SEC-HPLC was 0.20%.
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Table 1: Methods of analysis and required standards

Table 1: (Continued)
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Method Acceptance criteria LLOQ (%) Method Acceptance criteria LLOQ (%)
Physical and chemical parameters Potency
Appearance Biological assay activity
Visual A clear, colourless - Ph. Eur. method 0.9 x 10815 x 108U/ |-
solution mg of protein
pH Protein concentration (UV/VIS)
Ph. Eur. method 3.8-4.2 - 48 MU 0.86-1.06 mg/mL -
Particulate matter 30 MU 0.54-0.66 mg/mL -
Visible RP-HPLC assay
Ph. Eur. method Practically free from - 48 MU 0.86-1.06 mg/mL -
visible particles 30 MU 0.54-0.66 mg/mL -
Sub-visible Bacterial endotoxins
Ph. Eur. method Practically free from - Ph. Eur. method | < 40 1U/mg | _
visible particles st It -
>10 um Not more than 6,000 | - ;’ 'é’ o TS |
particles per syringe . EUr. metno enle -
>25um Not more than 600 | - i e oo o e AR ey
partlcles per syringe HPLC: size exclusion high performance liquid chromatography; UV/VIS: ultraviolet-visible
IEF spectroscopy; RP-HPLC: reverse phase HPLC; IC: ion chromatography.
Ph. Eur. method No band is more intense | —
than the principal band The quality of the filgrastim assay and degradation products in
in the electropherogram each sample was determined via RP-HPLC using the method
febfé?gnege\’;’gmgi (10%) published in the European Pharmacopoeia 6.8 [13]. Reverse
2 phase high-performance liquid chromatography analyses
SDS-PAGE . . were performed on the same machine used for SEC-HPLC,
Ph. Eur. method No band is more intense | — but with a Phenomenex Jupiter C4 column (4.6 x 250 mm;
}E?ﬁ;g?eg'rgc'ﬁglr:argﬂq 5 um) with a linear 60 min gradient of acetonitrile in 0.1%
obtained Withpthe tgst trifluoroacetic acid, and a flow rate of 0.6 mL/min.
solution (2%) _ . , . _
Purit f-met filgrastim, an established degradation product of fil-
y grastim, and impurities with greater acidity than filgrastim
SEC-HPLC — . were determined via IC using an in-house method. Analyses
Ph. Eur. method | Impurities with molecular | 0.20 were performed on an Agilent fluorescence HPLC, and
Q?ﬁ;ﬁ;sgﬁh:ggganggft separation was achieved using a Tosoh Bioscience TSKgel
constitute more than SP-5PW colgmn (7.5mmx 75 mm; 10 pm) witha methaqylic
1.0% of the sample polymer stationary phase, an n-propyl-sulphonate functional
RP-HPLC group anda 20 min linear gradient. The mobile phases were
Ph. Eur. method | Any individual impurity | 0.20 S‘;f"?g‘ e(‘)o‘;tate lt/rthyq;f]‘te 3'02 mto'/ Lf(?; = 5L'/4) and sedium
should not be more than cnloride V.o Mol/L, with a Tlow rate or 1.0 mL/min.
2.0%. Total impurities .
should not constitute Potency was assessed according to the European
more than 3.5% of the Pharmacopoeia standards [13] via a validated biological
sample assay in M-NFS-60 murine myeloblastic cells. The required
IC standard was 0.9 x 108-1.5 x 10° IU/mg total protein in
In-house method | f-met filgrastim and 0.20 the sample. Sterility was assessed using a membrane
more acidic-related filtration method. Concentrations of bacterial endotoxins
impurities should not should remain < 40 IU/mg.
constitute more than
1.0% of th | .
% of the sample - All methods used for product quality control were
(Continued)

validated in accordance with International Conference
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on Harmonisation guidelines. Analysis methods, required
standards and LLOQ are shown in Table 1. All of the
analyses were conducted by Hospira Zagreb doo Quality
Department, with the exception of sterility and bacterial
endotoxins tests, which were conducted by Pliva Hrvatska
doo. Data interpretation was provided by the authors.

external environmental conditions [16]. Degradation of
concentrated proteins in storage is generally caused by
inter- and intra-molecular reactions such as hydrolysis,
deamination, oxidation, aspartate isomerisation and
aggregation [17]. Aggregation is the principal means by
which all high-concentration proteins degrade, and can

ResuLTs

There were no significant differences in filgrastim
concentrations between samples undergoing
environmental excursions with those maintained
at 5°C. Protein concentrations and filgrastim
assay remained within specified limits derived
from requirements of drug regulatory authorities
(filgrastim assay limits: 0.54-0.66 mg/mL for
30 MU samples and 0.86-1.06 mg/mL for 48 MU
samples; see Figure 1). Biological potency was also
maintained in all samples, and remained within the
pre-specified limits of 0.9 x 108-1.5 x 108 IU/mg of
protein, see Figure 2.

All samples were clear and colourless, in-line
with the required specifications of Hospira filgras-
tim, and the pH of all samples was in the range
4.0-4.1, also in line with the required specification,
see Table 1. No particles were visible in any tested
samples, and all results complied with require-
ments for sub-visible particulate matter (< 6,000
particles > 10 uM and < 600 particles > 25 uM per
syringe, see Table 1).

Data from SDS-PAGE, IEF, RP-HPLC, IC and SEC-
HPLC showed no evidence of impurities beyond
the required ranges, see Table 2. The quantities of
f-met filgrastim impurities and impurities of greater
acidity than filgrastim, were slightly higher in 30 MU
samples stored for seven days at room temperature
following thermal cycling, than in samples stored
continuously at 5°C; however, all concentrations
remained below the 1.0% specification limit, see
Table 3.

Bacterial endotoxin levels remained below 40 IU/mg
(specific limit for Hospira filgrastim limit based on
total daily dose in patients) in all samples and no
microorganism contamination was evident follow-
ing environmental variations.

Discussion

The therapeutic efficacy of protein-based medicines
is dependent on the conformational structure
of the protein molecule. However, proteins are
complex, flexible structures and are sensitive to
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Figure 1: Filgrastim assay in time-expired batch samples of Hospira

filgrastim exposed to varying environmental conditions
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Following 30 months of storage at 2°C-8°C, batches of Hospira filgrastim 30 MU and 48 MU were exposed
to a range of environmental conditions and assayed for filgrastim concentration. Values represent absolute

filgrastim assay in each sample (mg/mL). Shaded bars represent each sample from

filgrastim. Horizontal shading represents the required specification for filgrastim assay in each presentation.

Spec: specification.

a given batch of Hospira
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Figure 2: Biological activity of Hospirafilgrastim in time-expired batch

samples exposed to varying environmental conditions
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are excluded from the immediate protein microen-
vironment and are preferentially hydrated [17].

The chemical characterisation and formulation of
filgrastim continues to be a topic of research to
better understand the chemistry and stability of
the product, and to ensure a safe and efficacious
molecule [19]. Ultra-high throughput computational
screening methods have been used to identify
large numbers of G-CSF variants with different
stability profiles. Using these methods, Luo et al.
screened 10%'-10%8 G-CSF sequences that were
based on alterations to 25-34 residues deep in the
protein filgrastim core [20]. Optimal core designs
were selected for biochemical and pharmacoki-
netic characterisation and efficacy testing. This
process was able to identify filgrastim variants with
long-term stability at temperatures as high as 13°C
with 5-10-fold improvements in shelf life without
the loss of biological activity [20].

Recent research efforts, such as high throughput
screening, have yet to result in the generation of
a G-CSF with improved storage requirements;
however, the inherent stringency of EMA require-
ments for the development of European biosimilar
G-CSFs [4-7], means that the required standards
for the quality of the molecular and formulated
products are the same as that of the originator.
The guidelines issued by the EMA that govern the
requirements must be met for approval if biosimilars
differ from the requirements set out for small mole-
cule therapeutics. For small molecular weight drugs,
e.g. chemotherapeutics and other non-protein
drugs, demonstration of pharmacokinetic similar-
ity is sufficient to gain approval; however, the EMA
recognises that the complexity of the manufacturing
processes for protein therapeutics results in inher-
ent variability in the final synthesised product.
Therefore, therapeutic equivalence is difficult to
determine without full-scale clinical trials [21]. With

Spec: specification.

Following 30 months of storage at 2°C-8°C, batches of Hospira filgrastim 30 MU and 48 MU were exposed
to a range of environmental conditions and assayed for biological activity in M-NFS-60 cells. Values represent
biological activity of each sample (IlU/mg of protein). Shaded bars represent each sample from a given batch of
Hospira filgrastim. Horizontal shading represents the required specification for filgrastim biological activity.

these issues in mind, the EMA has issued strict
guidance on the standards that must be met by
original protein therapeutics and their biosimilar

occur in response to changes in thermal conditions that
affect conformational structure [17]. Various methods are
now routinely used to combat aggregation. Lyophilisation
is used to restrict protein mobility —lyoprotectants can
also be added [17], and there is evidence that the specific
molar ratios of stabilisers is important for successful
lyophilisation [18]. Foraqueous protein solutions, osmolytes,
€.g. sugars, can be introduced to the formulation; these
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counterparts to obtain approval for therapeutic use
in humans [4-7]. For follow-on biologics, these standards
must be met in order for the drugs to be termed ‘biosimilar’.
The EMA guidelines ensure therapeutic efficacy, protect
patient safety and minimise the effects of inter-batch vari-
ability. The guidelines include the consideration of shelf life
of the reference product and provide recommendations on
the standards that must be met by any analytical tech-
nigues used [5].
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Table 2: Physical and chemical parameters for time-expired Hospira filgrastim following exposure to a range of environmental

conditions
Parameter 5°C Cyclic test* | Cyclic test* followed by 7 days at 25°C 3 days at
(mean = SD) (control) 7 days at 25°C -20°C
Exposed to | Protected Exposed to | Protected
light from light light from light
Hospira filgrastim 30 MU (n = 3)
pH 4.0+0.1 41 +£0.1 41 +0.1 41 +0.1 41 +£0.1 41 +£0.1 41 +0.1
Number of | =10 puM | 162.0 + 44.9 | 206.1 + 19.9 | 196.1 + 64.7 | 153.1 + 43.1 | 162.0+19.3 | 151.0+£ 4.0 | 355.0 = 106.1
articles per
psyrilngep =25uM | 0.7 £ 0.6 1.0+0.0 1.0+0.0 0.7+0.6 1.0+0.0 1.0+ 0.0 33+£26
Hospira filgrastim 48 MU (n = 3)
pH 4.0+0.0 40+00 4.0+0.0 4.0+0.0 40+00 40+00 4.0+0.0
Number of | =10 uM | 165.1 =1 116.1 £8.6 [210.0+£58.1 |219.3+£57.3[119.6+4.7 |137.7 +64.1 | 315.7£198.0
rticl
gapesper =25uM | 1.3+£0.6 0.7+06 23+15 20+£1.0 1.0+0.0 1.7+£1.2 1.3£0.6
yringe
*Two days at 25°C followed by 2 days at 5°C (repeated three times). Values shown are the mean of three separate batch samples.
SD: standard deviation.

The data presented in this study have demonstrated that
Hospira filgrastim, a biosimilar G-CSF, can be exposed to
cyclical changes in temperature between 5°C and 25°C
(mimicking temperature excursions during transport and
handling), exposure to 25°C for seven days or frozen for
three days. All of the tests were done after the nominal
expiry date of the product (30 months). Notably, no
increases in the quantity of impurities with molecu-
lar weights higher than filgrastim were observed, thus
demonstrating that none of the environmental alterations
employed, resulted in aggregation. On the basis of these
findings, the Summary of Product Characteristics (SmPC)
for Hospira filgrastim has been updated to inform pharma-
cists and physicians that they should not be concerned
about exposure of Hospira filgrastim to room temperature

conditions for a single period of seven days. While the
drug can be used at any point during this time, it should
be discarded at the end of the seven days. Although we
did not test the 12 MU formulation of Hospira filgrastim,
this is a smaller presentation of the same master batch as
the 30 MU presentation; therefore, data collected on the
30 MU syringe can be extrapolated to the 12 MU syringe.
Hospira continues to test formulations of its filgrastim pres-
entations, to further define their stability characteristics.

The data presented here, and the update of the SmPC for
Hospira filgrastim that was based on them, provide genu-
ine practical benefits for patients receiving G-CSF, to sup-
port myelosuppressive chemotherapy. For instance, many
courses of G-CSF therapy are 3-5 days in duration [22],

Table 3: Purity parameters for time-expired Hospira filgrastim following exposure to a range of environmental conditions

Parameter 5°C (control) | Cyclic test* | Cyclic test* followed by 7 days at 25°C 3 days at
(mean = SD) 7 days at 25°C -20°C
Exposed to Protected Exposed to Protected
light from light light from light
Hospira filgrastim 30 MU (n = 3)
Filgrastim-related 25+0.2 25+0.2 25+0.1 2.5+ 0.1 25+02 25+0.2 2.4+ 0.1
proteins (total, %)
f-met filgrastim and 0.3+0.0 0.4 +0.1 0.6+0.1 0.7+0.0 0.3+0.0 0.4+0.0 0.4 +0.1
acidic impurities (%)
Hospira filgrastim 48 MU (n = 3)
Filgrastim-related 20+1.1 2111 2111 21 +£1.1 2.0+ 1.1 20+ 1.1 21 +£1.1
proteins (total, %)
f-met filgrastim and 0.6+0.2 0.8 +0.1 0.8 +0.1 0.7 £ 0.1 0.7 £ 0.1 0.7 = 0.1 0.8 £ 0.1
acidic impurities (%)
*Two days at 25°C followed by 2 days at 5°C (repeated three times). Values shown are the mean of three separate batch samples.
SD: standard deviation.
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commencing 24-72 hours after the end of the chemo-
therapy cycle [23, 24]. Therefore, under the updated
storage instructions for Hospira filgrastim, the drug does
not require refrigerated storage after dispensing from the
hospital pharmacy at the time of patient discharge, as
long as the drug is used within seven days. This may be
beneficial to patients who lack reliable refrigerated stor-
age space, or those who are planning extended periods
away from home; however, refrigeration should be used
for G-CSF courses lasting for six days or more, or for
regimens that require commencement of G-CSF therapy
more than 24 hours after dispensing of Hospira filgrastim
in the cycle [25].

In addition to obtaining data to support 7-day, out-of-
fridge stability for Hospira filgrastim, the present study also
gathered data demonstrating Hospira filgrastim is unlikely
to be affected by accidental freezing or thermal cycling
between 5°C and 25°C. The environmental conditions to
which Hospira filgrastim was exposed to in the present
study, reflect many of the genuine thermal variations
that drugs can undergo in storage and transport, and
the resulting data provide much needed confidence
that frequently encountered changes in environmental
conditions do not affect the stability or biological activity of
Hospira filgrastim. These data are significant in the field, as
they represent a step towards stability data gathered with
the aim of improving patient compliance and ease of use,
rather than investigating stability from a purely technical or
commercial standpoint.

The 7-day, out-of-fridge stability at room temperature, is
an important addition to the existing user-centred features
for Hospira filgrastim, that include prefilled syringes
with integrated needle-safe devices, a wide-range of
presentations, the use of colour-highlighted doses on the
packaging and no requirement for reconstitution. Recently,
an additional filgrastim product has received approval for
72 hours out-of-fridge storage [26] which, while further
highlighting the user requirements for additional stability
information to support real-life handling and use of these
drugs, falls short of providing out-of fridge coverage for
routine use in 7-day regimens, as previously described.
Additionally, Hospira filgrastim is the only G-CSF currently

available that has a low-dose (12 MU) version in a prefilled
syringe, thereby minimising wastage for patients who
require low doses of filgrastim, and enabling a high degree
of flexibility in designing treatment regimens. Therefore,
among the currently available G-CSFs, Hospira filgrastim
provides a range of features that provide direct benefits to
pharmacists and patients in a product that continues to be
developed with the user in mind. The clinical community
looks forward to additional technical innovations and
molecular characterisation studies for G-CSFs that may
further improve the convenience of these agents for
patients.

In conclusion, current Hospira filgrastim formulations are
unaffected by cyclical changes in temperature between
the fridge and room temperature (not above 25°C), and
are also unaffected by exposure to room temperature
(not above 25°C) for seven days or frozen for three days.
After exposure to 25°C for seven days, Hospira filgrastim
should not be returned to the fridge. These findings result
in benefits of convenience and confidence for physicians,
pharmacists and patients concerned with the supply,
storage and administration of G-CSF, and highlight how
the seemingly technical exercise of exploring the long-
term thermal stability of a growth factor therapeutic can
lead to tangible benefits for prescribers, pharmacists and
patients. Future investigations of protein therapeutics
should include stability studies of the type presented here,
to ensure that the drugs made available to patients meet
the current demands of storage, handling and flexibility.
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