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PNEUMATIC TUBE SYSTEM in HOSPITALS...

.. not recommended for active substances that could undergo physical alterations [1].

. could promote plasticizer nanodroplets extraction in saline polyvinyl chloride bags, with activation
of the complement system in in-vitro assay [2].

.. could produce signs of aggregation in diluted solution of rituximab in presence of air into the bag,
probably due to the air-liquid interface [3].

This work AIMS to investigate:

* the stability of diluted solutions of nivolumab after PTS delivery;
* the effect of residual air inside the bag upon storage.

Characterization of compounded mAb

Quality

Appearance Limpid Indicative of formation of visual aggregates Turbidimetry
N The buffer system assure the stability, solubility
With pH 3560 .nd tolerability of the mAb. YES pHmeter
. . Slngle Pass in . 300 Variation in osmolality can induce physical .
N iV Ol uma b resl d Ud | alr > PTS AR5 mOsm/kg instability and pain at the injection site YES SRR A5
) ti No Low levels of aggregates potentlally can cause VES DLS, NTA
. Two-station, Aggregation aggregates immunogenicity in patients. SEC-HPLE
24mg/mL WU bidrectional,  merese Wi TSI emnetel o sen
N physiok)gic solution residual air SITRAIN Lructure structure  can affect safety, efficacy and pharmacokinetics NMR, €D
(bags: 100 mL pre-filled MC2/160 system
polyolefin infusion bag ) Control Stability indicating methods were applied based on results of a forced
| degradation study consisting of different stress conditions
eI (i.e. high temperature, shear and mechanical stress)

Larger aggregates (i.e. > 5 um) |
Nanoparticle Tracking Analysis (NTA) | _
were not observed upon 7 days | Dynamic Light Scattering (DLS) » Absence of submicronic aggregates after

| 20E+08 7 days (monodisperse peak 12 nm)

1.00E+08 Saline
E 8 O0E+0T _ soldution . .
1 I B §ODEHDT --- ay
Osr.no.lallty dlq not undergo to § o ., Day 0 — _— - 20 — _— o
variation ranging from 283 to 297 ) OOE0T " - fﬂ'
: 15 A \
mOsm/Kg during storage. D.00E+00 = [ = [\
; 0 i -E_ id | |
— At day 7 the concentration was in E | E . !
the same range of the 0.9% NaCl. = . / = |
- The determined size mean value 0 g J
In all solutions pH ranged from remained stable for “with air’" (PNA) 1 10 100 1000 10000 1 10 100 1000 10000
and “no air" (PN) samples _ Size (d.nm) Jaze ol rvm)

5.8-6.0 over time, in agreement
to manufacturer’s pH range.

NMR spectra

Day 0 . Peaks did not collapse toward

Size exclusion chromatography (SEC)

- With air : 3 :
M""‘"\s__ chemical shifts associated to random
day 0 day 7

- In all chromatograms: coils (7-7.5 ppm)
110 = Cirl = I I
o - WII-th AIR 2:_ ::13 ::II: I:TI?’I(I::aSI:-I r?;ak ~l_._1-_-||_r_ - _:M - The native conformation of
II . No AR J o ) nivolumab conserved after PTS in
0 — SN both conditions
I J—— PO
T a0 All samples presented the identical TR T e T e

elution profile as the Ctrl

| Day 7
> Absence of aggregation after PTS _ | | WM |
After 7 days no peak broadening nor low

signal to noise ratio, typical of aggregated

species, were recorded. Protein backbone |
No new peaks were observed did not undergo to variations w
K , k upon 7 days. _ o _ _
=< Nivolumab maintained its native

1 -/
. K J k —~ Absence Of. aggregates or structure upon 7 days in both tested ww-

J “ N fragments during storage rr R e
* No differences in the main physical and chemical properties were observed in compounded nivolumab
CONCLUSIONS solutions after a single pass in PTS for at least 7 days of storage.

* The presence of air-liquid interface inside the bag was not risk determining for protein stability.
* These results support the possible use of PTS to deliver bags to clinical services.
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