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A Vial Access Device for Facilitated Subcutaneous 
Immunoglobulin 10% Using Modular Innovation 
Principles and a Patient-Centric Design

ABSTRACT
Introduction
Facilitated subcutaneous immunoglobulin 10% (fSCIG 
10%) is packaged as a dual-vial unit of immunoglobulin 
G 10% (labelled ‘IG’) and recombinant human 
hyaluronidase (rHuPH20; labelled ‘HY’) for use as a 
prescribed immunoglobulin treatment for patients with 
primary or secondary immunodeficiency and chronic 
inflammatory demyelinating polyradiculoneuropathy. 
The current infusion process involves multiple steps that 
need repeating for patients requiring multiple dual-vial 
units per infusion. We hypothesized that the infusion 
process could be improved using patient-centric design 
and modular innovation principles.

Methods
Ethnographic research was conducted to understand 
patient and nurse experiences of administering fSCIG 
10% to identify opportunities to improve the infusion 
process. Device design objectives were established based 
on feedback from 4 patients receiving fSCIG 10% 
for primary immunodeficiency (at-home observations 
and feedback sessions) and 4 nurses providing fSCIG 
10% infusion training (interviews and mock training 
sessions). Design objectives included: simplifying 
steps for fSCIG 10% preparation and infusion, 
standardizing equipment and infusion stages and easing 
patient mobility during infusions. Formative usability 
evaluation research was conducted with 10 patients and 
4 nurses to evaluate prototypes of a vial access device; 
observations were used to inform the modular design of 
the final device.
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Results
The final vial access device is a base with numbered docking 
stations to accommodate up to 4 dual-vial units. Tubing 
underneath the docks separately combines the contents 
of multiple HY and IG vials, with separate color-coded 
connectors. The HY preparation process involves removing 
cover(s) from dock(s), inserting dual-vial units and drawing 
the total rHuPH20 dose into a single syringe from the HY 
connector attached to the device. To prepare IG, the pump 
tubing is attached to the IG connector on the device and 
primed. Following the delivery of HY, the pump tubing is 
attached to the same needle set; infusion administration 
remains similar to the current method. A device carrier, 
developed to hold the vial access device and a pump, enables 
patient mobility during the infusion. The vial access device 
is intended for single use and can be disposed of safely with 
the dual-vial units attached. Compared with the current 
fSCIG 10% infusion process, the vial access device simplified 
preparation, required fewer components and facilitated room-
to-room patient mobility during infusion.

Conclusions
Patient-centric design and modular innovation principles were 
used to develop a vial access device to optimize the patient 
experience of fSCIG 10% infusion. Further research will 
assess its impact on patient quality of life.

Keywords
Chronic inflammatory demyelinating 
polyradiculoneuropathy, device, facilitated subcutaneous 
immunoglobulin, primary immunodeficiency, recombinant 
human hyaluronidase, secondary immunodeficiency
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Introduction
Primary and secondary immunodeficiency (PID 
and SID, respectively) are heterogenous disorders 
characterized by immune system dysfunctions and 
are associated with an increased risk of frequent, 
severe, and/or prolonged infections.1-3 PIDs, also 
referred to as inborn errors of immunity, comprise 
over 550 genetic disorders; most are lifelong 
conditions.4 SID is an acquired immunodeficiency 
that may be caused by hematological malignancies, 
including chronic lymphocytic leukemia and multiple 
myeloma (and their treatments), transplantation, 
environmental factors, and the use of certain 
medications or immunosuppressive therapies.5,6 
Worldwide, incidence of PID is estimated at 1 in 
10,000 individuals,7 approximately 55% of whom 
have antibody deficiencies.3,8 Secondary antibody 
deficiencies are estimated to be 30-fold more common 
than primary antibody deficiencies.1,6 Chronic 
inflammatory demyelinating polyradiculoneuropathy 
(CIDP) is a rare, autoimmune disorder characterized 
by demyelination and axonal damage of the 
peripheral nerves.9,10 Crude incidence of CIDP has 
been reported to range between 0.15 and 0.70 cases 
per 100,000 person-years.11 The exact etiology of 
CIDP remains unknown.10

Therapeutic immunoglobulin (Ig) G may be used 
as replacement therapy in immunodeficiencies, 
with low-dose Ig serving to increase circulating 
antibody levels, as an immunomodulatory therapy 
in hematological and organ-specific autoimmune 
disorders, and as an anti-inflammatory therapy for 
rheumatic inflammatory conditions, and infectious 
and neurological disorders.12 Immunoglobulin 
replacement therapy (IgRT) is used to reduce the 
incidence and severity of infections in individuals 
with immunodeficiencies:12 it is the standard 
treatment in PIDs and is recommended in several 
national guidelines for patients with SID who have 
repeated infections despite prophylactic antibiotic 
therapy.13 IgRT is typically a lifelong treatment for 
patients with PIDs and, depending on the underlying 
cause of disease, may be temporary or lifelong 
for patients with SIDs. For CIDP, the European 
Academy of Neurology and Peripheral Nerve Society 
joint guidelines recommend systemic corticosteroids 
or intravenous immunoglobulin as first-line treatment 
of CIDP with disabling symptoms, both for induction 
treatment and maintenance of response.14

Different modalities for administration of IgRT 
are available: intravenous immunoglobulin (IVIG), 
conventional subcutaneous immunoglobulin (SCIG), or 
facilitated subcutaneous immunoglobulin (fSCIG). SCIG 
and IVIG have similar reported efficacies.15,16 IVIG is 
administered by a trained health care professional, typically 
every 3-4 weeks in the clinic or at home, whereas SCIG 
can be self-administered at home and is associated with 
fewer systemic adverse events (e.g. headache, nausea, and 
vomiting) than IVIG.13,17-19 Patients switching from IVIG 
to SCIG reported significant improvements in quality of 
life and treatment satisfaction.20-22 However, conventional 
SCIG therapies required more frequent administration 
(typically every 1-2 weeks), multiple infusion sites owing 
to infusion volume limitations, and increased incidences 
of local adverse events.23,24 fSCIG 10% is supplied as a 
dual-vial unit of immune globulin infusion 10% (human; 
IgG 10%) and recombinant human hyaluronidase 
(rHuPH20).13,15 With fSCIG treatment, the rHuPH20 
component depolymerizes hyaluronan in the extracellular 
matrix, transiently increasing the permeability of 
subcutaneous tissue to facilitate dispersion and absorption 
of the IgG 10%.17,24 This allows for greater infusion volumes 
and faster infusion rates than conventional SCIG.15,17 As 
such, fSCIG 10% can be administered subcutaneously 
up to every 4 weeks at home after appropriate training or 
within a medical facility.24,25 rHuPH20 has a short half-
life in subcutaneous tissue (<30 minutes), and skin and 
tissue integrity at the infusion site is fully restored within 
24-48 hours.15 fSCIG 10% is approved in the European 
Union as IgRT for adults and children (aged 0 to 18 
years) with PID or SID and as maintenance therapy after 
stabilization with IVIG treatment in patients of all ages 
with CIDP.25 fSCIG 10% is also approved in the USA 
for treatment of PID in adults and children aged 2 years 
and older and for use as maintenance treatment in adults 
with CIDP.24 In Japan, fSCIG 10% was first approved in 
December 2024 for the treatment of agammaglobulinemia 
and hypogammaglobulinemia in adults and pediatric 
patients (aged ≥2 years), and in June 2025 the approval 
was expanded to include use for the suppression of the 
progression of motor function decline in CIDP (in which, 
improvement in muscle weakness has been observed).26 The 
efficacy and safety of fSCIG 10% have been demonstrated 
in these therapeutic indications,27-33 and despite faster 
infusion rates and larger infusion volumes than with 
conventional SCIG, fSCIG 10% has demonstrated good 
local tolerability with fewer systemic adverse events 
than IVIG.17 Furthermore, there is increasing real-world 
evidence for the flexibility and convenience that is offered 
by fSCIG 10%.34-36
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DVU docked upside down

Handle

HY vial

Numbered dock cover

HY connector Vented spikes

Hydrophobic vents terminate the HY 
and IG tubing after dock position 4

HY connector with 
female Luer activated 
device fits to a syringe

HY tubing links 4 HY 
spikes in series from 
dock position 1 to 4

Holder for  
HY connector

Dock 2Dock 3

Dock 1Dock 4
DVU Lock 
Features

Spike Lock Features
(spikes omitted  

for clarity)

Holder for IG 
connector

IG tubing links 4 IG 
spikes in series from 
dock position 1 to 4

IG connector with 
male Luer activated 
device fits to pump 
administration set

IG connector

IG vial

Given that IgRT is often received as long-term or 
lifelong therapy, its impact on patient well-being, ease of 
administration, user experience with the infusion process, 
and the burden on health care resources are important 
practical considerations.37-40 A simplified infusion 
process could reduce the number of infusion rate steps, 
potentially resulting in a shorter administration time 
depending on the total doses and infusion rate ramp-up, 

FIGURE 1
The Design Concept for the Vial Access Device 
for fSCIG 10% Showing the Top (A) and 
Bottom (B) of the Device.

which facilitates the transition to self-administered, 
in-home fSCIG 10% infusion. Here, we describe 
technical aspects of a vial access device for fSCIG 10% 
administration, developed in combination with modular 
innovation principles and insights from patients and 
health care professionals to provide improvements to the 
fSCIG 10% administration experience.

Methods
Current Infusion Process for fSCIG 10%  
Using a Pooling Bag
For fSCIG 10%, rHuPH20 and IgG 10% vials 
are packaged in a dual-vial unit (DVU; HYQVIA; 
Takeda Pharmaceuticals USA, Inc., Cambridge, 
MA24; Figure 1). The prescribed dose of IgG 10% 
can comprise a combination of the five available 
DVU configurations (2.5 g, 5.0 g, 10.0 g, 20.0 g, 
and 30.0 g). For example, a hypothetical patient 
receiving 45.0 g of IgG 10% (450 mL) may require 
three DVUs: 1 × 5.0 g DVU and 2 × 20.0 g DVUs. 
DVUs ensure that patients receive the correct ratio 
of rHuPH20 prior to IgG 10% infusion (i.e. 1:20). 
rHuPH20 and IgG 10% are pooled separately 
and administered sequentially, beginning with the 
rHuPH20. The steps currently involved in the fSCIG 
10% infusion process (including preparation and 
infusion of rHuPH20 and the prescribed amount 
of IgG 10%) are described in Table 1. In some 
countries, IgG 10% can be infused directly from 
individual vials or by other devices, such as from a 
larger syringe with an electromechanical syringe-
driver device.25 

A

B

The tubing colorations in Figure 1B are for illustrative purposes 
only to show fluid paths for IG (orange) and HY (purple).

DVU = dual-vial unit
fSCIG = facilitated subcutaneous immunoglobulin 10%
HY = rHuPH20 (relating to the vial or vial contents of the DVU)
IG = IgG 10% (relating to the vial or vial contents of the DVU)
IgG = immunoglobulin G 
rHuPH20 = recombinant human hyaluronidase
HyHub; Takeda Pharmaceuticals USA, Inc., Cambridge, MA. 
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Pooling Bag Vial Access Device
Step 

section
Step Description Repeat 

for each 
viala,b

Requires 
dexterity

Step Description Repeat 
for each 

DVU

Requires 
dexterity

1. 
Get 

Ready

1.1 Check the vials (expiration, appearance 
and damage)

x x 1.1 Check the vials (expiration, appearance 
and damage)

x x

1.2 Gather all supplies x x 1.2 Check vial access device and its packaging 
(expiration and damage)

x x

1.3 Clean work area x x 1.3 Gather all supplies x x
1.4 Program the infusion pump x x 1.4 Clean work area x x

1.5 Wash hands thoroughly x x 1.5 Program the infusion pump x x
1.6 Open supplies x x 1.6 Wash hands thoroughly x x

1.7 Open supplies x x

2. 
Prepare  
the HY

2.1 Remove protective DVU cap ✓ ✓ 2.1 Prepare DVU by peeling off label from IG 
vial and placing in the infusion log

✓ x

2.2 Wipe each of the HY vials (containing 
rHuPH20) with alcohol wipes

✓ x 2.2 Remove protective DVU cap ✓ ✓

2.3 Remove sterile syringe from package x ✓ 2.3 Wipe the HY stopper(s) with alcohol swab ✓ x
2.4 Attach syringe to sterile needle/

needleless transfer devicec
✓ ✓ 2.4 Wipe the IG stopper(s) with alcohol swab ✓ x

2.5 Pull back on syringe plunger to fill 
syringe with air

✓ ✓ 2.5 Remove dock cover on vial access device ✓ x

2.6 Insert sharp tip of needle/needleless 
transfer device into HY vial stopper

✓ ✓ 2.6 Insert DVU into dock with stoppers facing 
downd

✓ x

2.7 Inject air into vial, turn upside down and 
withdraw full contents of HY vial into 
syringee

✓ ✓ 2.7 Push down so that DVU locks in place ✓ x

2.8 Remove syringe from needle/needleless 
transfer device

✓ ✓ 2.8 Remove purple HY connector from the vial 
access device

x x

2.9 Point syringe tip up and push syringe 
plunger to remove air

x ✓ 2.9 Remove sterile syringe from package and 
remove the air

x ✓

2.10 Remove cap from end of needle set 
tubing

x ✓ 2.10 Push in and twist syringe onto HY 
connector

x ✓

2.11 Attach syringe filled with rHuPH20 to 
needle set

x ✓ 2.11 Pull back on syringe plunger to withdraw full 
contents of HY vials from all docked DVUs

x ✓

2.12 Push plunger of smaller syringe to 
remove air and fill needle set up to 
needle wings with rHuPH20

x ✓ 2.12 Remove syringe from HY connector x x

2.13 Point syringe tip up and push syringe 
plunger to remove air

x ✓

2.14 Remove cap from end of needle set tubing x ✓
2.15 Twist syringe filled with rHuPH20 onto 

tubing connected to the needle set
x ✓

2.16 Fill needle set tubing with rHuPH20 until it 
reaches the needle wings

x ✓

3. 
Prepare  
the IG

3.1 Wipe each stopper with sterile alcohol 
wipe

✓ x 3.1 Remove orange IG connector from vial 
access device

x x

3.2 Insert vented spike into the center of the 
vial labelled IG vial (containing IgG 10%)

✓ ✓ 3.2 Twist pump tubing onto IG connector x ✓

3.3 Open the vent ✓ ✓ 3.3 Fill pump tubing according to pump 
manufacturer's instructions

x ✓

3.4 Turn vial upside down and fill bag with 
IgG 10%

✓ x

3.5 Remove filling tube(s) of the bag x ✓

3.6 Place a sterile cap over open end of bag x ✓

3.7 Close clamp on bag x ✓

3.8 Insert spike of administration pump 
tubing into bag

x ✓

TABLE 1
Summary of Steps for the Current Infusion Process Using  
a Pooling Bag and the Vial Access Device
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Pooling Bag Vial Access Device

Step 
section

Step Description Repeat 
for each 

viala,b

Requires 
dexterity

Step Description Repeat 
for each 

DVU

Requires 
dexterity

4. 
Infuse
fSCIG 

4.1 Wipe infusion site(s) with sterile alcohol 
wipe

x x 4.1 Wipe the infusion site(s) with a sterile 
alcohol swab

x x

4.2 Remove needle cover from a 24-gauge 
SC needle. Pinch at least 1 inch of skin 
between 2 fingers

x ✓ 4.2 Remove needle cover from a 24-gauge 
SC needle. Pinch at least 1 inch of skin 
between 2 fingers

x ✓

4.3 Insert needle with a rapid motion x ✓ 4.3 Insert needle with a rapid motion x ✓

4.4 Tape needle in place with sterile tapef x ✓ 4.4 Tape needle in place with sterile tapef x ✓

4.5 Open the clamp. Check for proper 
needle placement by pulling back on 
syringe plunger

x ✓ 4.5 Check for proper needle placement by 
pulling back on syringe plunger

x ✓

4.6 Secure needle set in place x ✓ 4.6 Secure needle set in place x ✓

4.7 Slowly push the plunger of smaller 
syringe with the rHuPH20g

x ✓ 4.7 Infuse rHuPH20 per the medication 
prescribing informationg

x ✓

4.8 After infusing all of the contents in the 
syringe, remove empty HY syringe 
from the needle set. Discard the empty 
syringe into sharps container

x x 4.8 After infusing all of the contents in the 
syringe, remove empty HY syringe from 
the needle set. Discard the empty syringe 
into sharps container

x x

4.9 Attach pump tubing filled with IgG 10% 
to same needle set

x ✓ 4.9 Remove sterile cap on pump tubing and 
twist pump tubing (filled with IgG 10%) to 
the right, onto same needle set

x ✓

4.10 Within 10 minutes of completing 
rHuPH20 infusion, start pump to 
administer IgG 10%h

x x 4.10 Within 10 minutes of completing rHuPH20 
infusion, start pump to administer IgG 10% 
from all docked IG vials

x x

4.11 At the end of infusion, check to ensure 
all medication has been administered 
from the IG container(s). If medication 
remains, resume infusion until entire 
dose of IgG 10% is administered

x x 4.11 At the end of infusion, check to ensure all 
medication has been administered from 
the IG container(s).i If medication remains, 
resume infusion until entire dose of IgG 
10% is administered

x x

4.12 Flush infusion tubing up to the needle 
wings

x ✓ 4.12 Remove the IG connector and flush the 
infusion tubing if directed by a health care 
professional. This will also ensure the 
entire dose is delivered to the patient

x ✓

5. 
Finish 

up

5.1 Remove needle set by loosening tape 
on all edges

x ✓ 5.1 Remove needle set by loosening tape on 
all edges

x ✓

5.2 Pull needle wings straight up and out x ✓ 5.2 Pull needle wings straight up and out x ✓

5.3 Gently press a small piece of gauze over 
needle site and cover with a dressing

x x 5.3 Gently press a small piece of gauze over 
needle site and cover with a dressing

x x

5.4 Remove peel-off label(s) from vial(s) and 
place in the treatment record/infusion log

✓ x 5.4 After removing needle(s) from the skin, 
discard infusion set

x x

5.5 Record date, time, dose, site(s) of 
infusion and any reactions after each 
infusion

x x 5.5 Discard vial access device (with DVUs 
attached) and other disposable supplies j

x x

5.6 Discard disposable supplies, vials, and 
unused product

x x 5.6 Record date, time, dose, site(s) of infusion 
and any reactions after each infusion

x x

Italicized text represents steps performed only with the respective method.
aFor a hypothetical patient requiring a 45.0 g dose of IgG, steps 2.1 to 2.7 are performed three 
times (1 x 5.0 g DVU and 2 x 20 g DVU) to extract the correct ratio of rHuPH20.

bFor a hypothetical patient requiring a 45.0 g dose of IgG, steps 3.1 to 3.4 are performed 
three times (1 × 5.0 g DVU and 2 × 20.0 g DVU) to extract the total prescribed dose.

cPatients in some countries use the direct-from-vial transfer method with a vented spike 
pump set.

dDVUs are inserted sequentially. Depending on the infusion dose and number of DVUs, some 
docks may not be used. For a hypothetical patient requiring 45.0 g of IgG 10% (1 × 5.0 g 
DVU and 2 × 20.0 g DVU), DVUs would be inserted in order into docks 1, 2, and 3.

eThis task requires keeping the needle under the fluid level to extract the prescribed dose.
fRepeat steps 4.1 to 4.4. if a second or third infusion site is used.

gAt an initial rate of 1–2 mL/min/site and increased as tolerated (push method). Divide 
the contents equally between sites if more than one infusion site is used.

hThe infusion pump and 24-gauge high-flow needle set allow for fast infusion rates of up 
to 300 mL/hour/site.23,24

iVia visual assessment.
jAs directed by a health care professional. The spikes are not considered to be sharps; the 
vial access device does not need to be disposed of in a sharps container. Supplies may 
therefore be disposed of in household waste, check with local regulation standards.

DVU = dual-vial unit, fSCIG = facilitated subcutaneous immunoglobulin, HY = rHuPH20 
(relating to the vial or vial contents of the DVU), IG = IgG 10% (relating to the vial or 
vial contents of the DVU), IgG = immunoglobulin G, rHuPH20 = recombinant human 
hyaluronidase, SC = subcutaneous.
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Identifying Opportunities to Improve Patients’ 
Administration Experience
Ethnographic research was conducted to gain a 
deeper understanding of patient and nurse experience 
of administering fSCIG 10% and to identify 
opportunities for infusion-related improvements 
in the process. Patients (n = 4) currently receiving 
fSCIG 10% for PID (dose range 50–75 g) 
participated in a home-based observation and 
feedback session, and nurses providing in-person 
training on infusing fSCIG 10% (n = 4) participated 
in an interview and a mock training session. Taking 
a patient-centric approach highlighted several 
potential improvements: (1) shorter/simplified 
preparation and overall infusion time; (2) easier 
physical manipulation of the DVU and other 
infusion components requiring the use of multiple 
needles to withdraw the rHuPH20; and (3) greater 
patient mobility during infusion.

Design Objectives
The key design objectives were to reduce and simplify 
the steps for preparing and infusing fSCIG 10%, 
standardize the equipment and phases for infusion, 
and increase patients’ ease of mobility during 
infusions. Practical considerations for a new DVU 
design included achieving consistent vial position 
across all DVU configurations to facilitate repeatable 
docking to a base component. Moreover, a modular 
innovation for the vial access device allowed its use 
with existing peristaltic pumps and possibly other 
infusion devices.

Observations with Prototypes
Formative usability evaluation research was 
conducted with patients (n = 10) and nurses 
(n = 4) to obtain feedback on user experiences with 
prototype devices. The patients in this study had 
been preparing and administering fSCIG 10% at 
home (usual doses ranged from 30–75 g), whereas 
the nurse participants had been responsible for 
training patients and/or caregivers to administer 
fSCIG 10% (maximum doses administered ranged 
from 25–70 g). Observations from this study were 
used to improve the final device concept further 
and ensure a patient-centric design. A prototype 
constructed during the development of the vial 
access device informed the modular design of the 
final devices (HyHub and HyHub Duo; Takeda 
Pharmaceuticals USA, Inc. Cambridge, MA).

Results
Description of the Vial Access Device
A vial access device was developed to improve the 
fSCIG 10% treatment experience. The final device 
is provided in sterile packaging and is intended for 
single use only. It comprises a base with 4 numbered 
DVU docking stations with hidden vented spikes 
(Figure 1A). A second generation DVU was designed 
alongside the vial access device to ensure all vial 
sizes are compatible with the device. To optimize 
residual volumes, dock covers were numbered to help 
patients follow the optimal order in which to dock 
the DVUs. Spike-entry location, insertion depth, 
and orientation relative to the vial stopper are tightly 
controlled by alignment and retention features on the 
device and the DVU. Spike geometry and fluid path 
configuration were engineered to minimize drug loss 
(priming IgG 10% volume is 1 mL) (Figure 1B). If 
the patient does not place the DVUs into the docks 
in numerical order (e.g. dock 1, 2, 3 then 4), the vial 
access device will still allow administration of the 
drug as intended. To ensure that the rHuPH20 and 
IgG are administered separately without mixing when 
drawing rHuPH20 into a syringe and pumping IgG 
10% from the base, the device ensures that DVUs are 
docked in a specific orientation. Accommodating up 
to 4 DVUs, the vial access device has a maximum IG 
dose capacity of 120 g.

Administration set tubing underneath the docks 
connects all HY vials containing rHuPH20, and a 
second fluid path connects all IG vials containing 
IgG 10% (Figure 1B). Each fluid path for rHuPH20 
(labelled ‘HY’) or IgG 10% (labelled ‘IG’) is labelled 
and color-coded (purple for HY and orange for IG 
connectors) for easy identification and has opposing 
Luer connections that do not allow syringes to be 
connected to the IG connector, helping to reduce 
administration errors (Figure 1A). This enabled 
withdrawal of the total rHuPH20 dose into a single 
syringe without using a needle, and withdrawal of the 
IgG dose into the pump tubing, eliminating the need 
to withdraw content separately from each DVU.

Infusion Process with the Vial Access Device
The process and equipment needed for infusion 
of fSCIG 10% using the vial access device are 
described in Table 1. Overall, the ‘Infuse fSCIG 
10%’ and ‘Finish up’ phases remain similar to the 
current infusion process. Key differences include: 
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the design of a device carrier to hold the vial access 
device and the infusion pump, facilitating patient 
mobility during infusions (i.e. moving from room 
to room); after completion of fSCIG 10% infusion 
and confirmation that all medication has been 
delivered (through visual assessment), there is an 
optional step to ensure that the patient receives the 
entire prescribed dose whereby a pre-filled syringe of 
normal saline or dextrose 5% in water is attached to 
the pump tubing and used to flush the tubing. 

Comparison of the Pooling Bag  
and Vial Access Methods
Depending on the number of DVUs used, the vial 
access device streamlined the administration process 
by decreasing the number of steps and equipment 
(e.g. needles/needleless transfer devices, pooling bag, 
gravity-fill set with vented spike, vented spikes used 
to draw from the  normal saline vials, and sterile 
cap, and IV pole) needed to infuse fSCIG 10% 
(Table 1). Based on the assumptions of one infusion 
site, the push method to administer rHuPH20, and 
a generic peristaltic pump to administer IgG, there 
are incremental percentage reductions in the total 
number of steps needed with the vial access device 
versus the pooling bag method as more DVUs are 
used (Figure 2A). Using the same assumptions, 
these incremental reductions are even greater when 
comparing the number of steps requiring user dexterity 
(Figure 2B). 

Description of a Two-DVU-Capacity  
Vial Access Device
After achieving the design principles and developing 
the vial access device with 4 docking stations, a smaller, 
more compact device designed to accommodate up to 
2 DVUs (60 g maximum dose capacity) was developed. 
As with the larger vial access device, the 2-DVU device 
was developed with the original design objectives in 
mind (i.e. to simplify steps for fSCIG 10% preparation 
and infusion and to standardize equipment and 
infusion stages) but with the additional aim of enabling 
customized administration of fSCIG 10% according to 
individual patient dosage requirements and needs. The 
smaller device at maximum capacity (2 DVUs) reduces 
the total number of steps required to administer 
fSCIG 10% by 9% and the number of steps requiring 
user dexterity by 40% versus the pooling bag method 
(Figure 2A and 2B).

Discussion
The 2- and 4-DVU-capacity vial access devices were developed 
according to feedback from patients receiving fSCIG 10% 
and health care professionals who provide training to patients 
prescribed fSCIG 10%, and the key design objectives were 
met. Compared with the current fSCIG 10% infusion process 
using manual spiking and a pooling bag, the vial access device 
simplified and streamlined preparation, included fewer steps 
requiring user dexterity, required fewer components, and 
facilitated room-to-room patient mobility during infusions 
owing to the availability of a dedicated device carrier. In July 
2025, the 2- and 4-vial access devices received U.S. Food and 
Drug Administration 510(k) premarket clearance for use by 
patients aged 17 years and older, allowing fSCIG 10% to be 
transferred from vials without using a needle, as prescribed, in 
a home environment or clinical setting.41,42
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FIGURE 2 Comparison of the Total Number of Steps (A) 
and Steps Requiring User Dexterity (B) for 
Infusion of fSCIG 10% Using the Pooling Bag 
Method and Using a Vial Access Device
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An advantage of the vial access device is that the 
integrated vented spikes in the base of the device may 
increase the ease of drawing the necessary doses of 
rHuPH20 and IgG 10% by allowing the appropriate 
vials to be accessed simultaneously. The vented spikes are 
also pre-lubricated (with a small amount of silicone) for 
easy insertion through rubber stoppers. The vial access 
device removes the need for additional components such 
as needles or needleless transfer devices, pooling bags, a 
gravity-fill set with vented spike and sterile cap, and an 
IV pole. This may be particularly relevant in countries 
where equipment availability is limited. By removing the 
need for handling small, individualized components, 
the number of sometimes-challenging tasks of opening 
many small packages and touch-contamination risks 
are reduced. Furthermore, the management of air in 
containers and lines is simplified. Using the vial access 
device has fewer steps than the current infusion process, 
and if multiple DVUs are required, does not require 
patients to repeat as many steps as the pooled bag 
method. Spike sheaths keep the fluid path closed and 
allow for the use of any dock combination. Furthermore, 
the differences in size and capacity for a variety of dosage 
configurations between the 2- and 4-DVU-capacity 
devices enable customized administration of fSCIG 10% 
according to individual patient dosage requirements and 
needs. A hypothetical patient requiring an IgG 10% dose 
of 45.0 g using 3 DVUs (1 × 5.0 g; 2 × 20.0 g) would 
perform 58 steps with the 4-DVU-capacity vial access 
device, compared with 68 steps using the manual spiking 
and pooling process, as described in Table 1; this equates 
to a 15% reduction in the number of steps overall and 
a 49% reduction in the number of steps requiring user 
dexterity. Furthermore, proportional reductions in the 
number of steps (especially the burdensome dexterous 
steps) compared with using a pooling bag increases with 
the number of DVUs used. For a hypothetical patient 
requiring an IgG 10% dose of 60.0 g using 2 DVUs 
(2 × 30.0g), the 2- or 4-DVU-capacity multivial access 
device could be used, although there is the limitation 
that a patient would be unable to use the smaller 
2-DVU-capacity device if they were to receive 3 × 20.0 g 
DVUs to achieve the correct dosage.

Several safety features were added to the vial access 
device that may reduce the probability of errors or 
contamination and eliminate sharps exposure during 
preparation compared with the current administration 
process. Pillars guide DVUs to the correct orientation 
before engaging the spikes, and color-coded IG and 
HY connectors (of which, only one is compatible with 
a female Luer fitting) are used on each fluid path end, 

minimizing the risk of connection errors. Additionally, 
dock covers help to prevent touch contamination 
before spiking DVUs. These additional features also 
enable home self-infusion by decreasing the complexity 
of the administration system. This innovation may 
benefit patients who are newly initiating fSCIG 10% or 
transitioning from IVIG, and potentially inform nursing 
practice and patient education by streamlining the 
preparation process and reducing the potential for errors.

Although the design of the vial access device addresses 
several unmet needs identified by patients using the 
current infusion process, some limitations remain. As with 
all devices using spikes, contamination is possible if the 
connector tip is touched while preparing the rHuPH20 
or IgG 10% components. Also, the vial access device 
must remain level (flat) toward the end of the infusion 
to prevent air from entering the system. To avoid leaks 
and damage to the spikes, patients should avoid rotating 
the vials or removing their labels during the infusion 
process. Given that the vial access device is intended for 
single use, options to decrease the ecological footprint are 
under investigation. Furthermore, the sample sizes for 
ethnographic and formative usability evaluation research 
were small, and since this research was conducted, the 
fSCIG 10% U.S. label has been updated to allow patients 
to administer rHuPH20 via a pump (rather than the push 
method). Because the preparation and administration of 
rHuPH20 specifically was not examined as part of the 
vial access device design and development process, pump 
administration of rHuPH20 has not been assessed for 
use with the vial access device system. The impact of this 
on current infusion practices will be assessed in future 
planned research.

Conclusions
The patient-centric and modular innovation principles of 
the vial access device are designed to improve access to the 
contents of multiple vials to facilitate infusion of the full 
prescribed dose, decrease the potential for contamination 
and exposure to sharps, and streamline the administration 
process compared with the manual spike and pooling 
method. The simplified administration experience with the 
vial access device may help to reduce infusion preparation 
time, improve the patient onboarding/training experience, 
and allow for transition of treatment to self-administered 
in-home infusion. Further studies including quantitative 
outcomes such as patient-reported outcomes and treatment 
satisfaction, and a larger sample size are warranted to 
determine whether the devices significantly improve the 
quality of life of patients receiving fSCIG 10%.  
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