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Certified engineering technologist Julius Hajgato joined a medical technology
company to co-ordinate its expansion, but he ended up playing a major role
in developing a revolutionary oxygen device. The Basrie, Ontario company has combined busi-
ness, technology and innovarive thinking to help people who need axygen ges it safely and comfortably. Southmedic,
specializing in respiratrory and anesthetic products, asked doctors whar device needs changing the most.

“The answer was always the face m:;sl:," says CEO and president Lee McDonald. As a result, Southmedic devel-
oped a unique oxygen system and kunched it late last year.

“It’s awesome,” says McDonald. “Ifs changing a paradigm thar’s pone unchanged for years — we've been using a

closed oxygen system for years when we didn't have w.”

outhmedic started the development process by

improving the comfort of the mask, but heard, "it's

st a mask” When McDonald watched the compa-

ny's receptionist walking around with a headset on,
the idea of the open oxygen technology took hold

The team came wp with the Oy Arm, a device that works
like a telephone headset with the oxygen flowing into the
patient's mouth through an innovative diffuser mushroom
assembly positioned in front of the mouth and nose.

The open oxygen system is a significant advancernent in
medical technology because it allows patients to speak,
drink through a straw and use a nasal gastric tube. Many
patients, who may suffes from claustrophobia or don't toler-
ate the traditional oxygen mask, take it off. The open system
is lighter, more comfortable and allows the patient to also
breathe ambient oxygen.

Julius Hajgato, C.ET, i manager of Southmedic's
research and development program. He has worked exten-
sively on the research, development and testing, of this tech-
mology, says McDonald,

Hajgato, a Sheridan College graduate
in mechanical engineering technodogy,
joined Southmedic as project manager
for the plant’s expansion from 30,000
to 60,000 square feet. He got involved
in the OxyArm development because
he has a background in flow dynambes
and analysis.

*I'm excited with the product line
becawss | embrace the idea that what is
being done will improve a person's
quality of life,” says Hajgato. “I've
worn an oxygen mask and its not
comfortable if you have to wear one for
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a lengsth of me. T've also seen the effects of nasal canmula
on seniors, burn marks that they get from chafing and dried
out mucws membranes, so the fact that we're developing a
product that will make their lives more comfortable is a
bonus,”

The key to the OxyArm family is the pin/diffuser tech-
nology that allows the patient to receive the appropriate
cxygen dow.

Southmedic designed the pin/diffuser by hand and
Hajgato spent a lot of time studying if, testing it, verifying its
validity and comparing rate of flows to a standard mask
The company also did flow simulations using the University
of Western Ontario wind tunnel computers. “¥e went
through a vear of trials to get the critical dimensions for the
diffuser, pin and all structural components,” says Hajgato

The evolution of the mask
While the CroyArm ks very popular for a cognitive person
who sits up and is mobile, it doesn’t work as well for
patients lying down in bed

S0 with the OxyArm serving the
long-term care market, the South-
mieddic team went back to the drawing
board to capture the hospital market,
says McDonald. The result —the
OncyMdask and OwxyChin, two devices
that wse the same pin/diffuser tech-
nology as the OxyArm, but with dif-
ferent holders to make [ sultable for
the hospital setting.

The OxeyChin is for patients having
surgery around the mouth ar eye area
where a mask wolild EEi in the WAy

Surgeons typically cut the mask. The
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OnoyChin, budlt bo suit that type of surgery, is basically a
holder for the diffuser and mushroom that fits snugly om the
patient's jaw. Part of the development of this product was to
send if out ko surgeons asking for feedback, then incorpo-
rating the feedback inte the design.

The Company distributes 'I._.l_. and C':'_- versions of the
CroyMask and OnoyChin, The mask is much lighter and more
comfortable than a conventional mask because it has two
large holes cut on either side of the face and one cut below
the mose. This eliminates OO, rebreathing. Patients may feel
less claustrophobic, and with the Oy/CO, model, hospital
personnel can momitor rabe and trend of breathing,

The CO, monitoring function is totally unique and
Hajgato's team: developed a different kind of pin for it The
design of the holes allows different flow rates around the
outside of the cone, yet creates a vacuum in the pin's center
tor allow for Oy sampling with a mondtor, strictly applying
flow dynamics.

When using traditicnal masks, nurses must add a diffuser
device specific o the Aow and consentration of oxoygen amd
change it as patient’s requirement change. With
Scuthmedic's device, all that's needed is o adjust the oxy-
wen tank settings.

To develop the mask, Hapgato used sensors to test and
measure where the CO built up, Machinist John Gibbons

[also the company's plant maintenanoe manager) machinsd
different configurations of the pin on the way to prototyp-
ing a design. Hajgato tested the variations and adjusted the
5||::-'p|_- and JHE_'.II"E'- ey iJIIJ.II.'l:H'E ths &bi]i.l'!.-‘ Lo ETiEasUTe ED_- and
glso to supply the required oxygen concentration lepls,
Testing included computer simulations at the University of
Western Ontario wind tunmel facility,

Onice dimensions  wene confirmed, the bleam made a
model of the mask out of modeling clay, sent it to be digi-
tized, then medified it on the screen and went to rapid pro-
bty plng.

Stter mone compuber weark includ ing |.|.'r:|.|§.'l|'.la|:|".|_.'I & skele-
tal drawing and tweaking the surface features, Southmedic
mianufzctured a mouwld for it and I'."".‘!Eﬁ:l'l I'I:'I&I'I'Jr-c'll."'|1.'.|'1|'l::1 it.

Cnce the research and development phase has a proto-
type, the designers in the engineering office design the tool
or mould using SolidWorks, a 3-13 =olid rn||||t'||n5.‘.-::-|:|:wan.'.
This stage may requine modifications in order to ensure the
company can mass-produce the product. The finished
design goes o the tool shop where the tool and die makers
convert the design into a CNC program, and configure the
equipment bo produce it. When the prototypes and tooling
are complete, the product goes to the manufcharing stage,

Southmedic employs about 80 people and produces maore
than 100 medical parts for chient companies plus its own

Respiratory medical studies

A recent study shows that both the Coogrm
and Capnoaygen mask provide clinkcally wsefl
capnogrephic montoring capablisy i wolun
ieers, Capnogrephy is a grephic dsplay of
nstantanscus CO. concantration versus time
ar expined vilume during a respirstory oyle,

Jemes Paul, B3e. MO, MSc. FRCPC,
Hirshath Ling, BSe, MD, MSc, FROPS, from
ihe Dapariment of Anesihesia ot Mohiastes
Liniversity in Haminon, Jullus Hejgso, CET,
arcl Lee McDonald, RN, of Southmedic ing, in
Berfie corductad the stuy.

The purposs was 1o compare the capnog
raphy menkorng perfonmence of tha Cxwinm
with the Capnomgen mask, 3 conventianal
cooyEn Frask with & carbon dioide sampling
part,

Eleven healtiy wolumiesr sodult sublects
unterwerl capnegraphic Monkonng {in 8 nor
rardomized, urrblindad croseover shudy) at
baselire and while recebing aypgan &t seven
different low rates, applied Tiswith the mass
and then with the Dedemm.
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Both thee OA and CM produced acceptabla
capnographs with eanaigtent weveforms. The
measured endHidal [ET) CO, was equbelent
for the twa devices at sl seven aggen flow
rates. On average, the ETCO, magsured with
the OA was sbout 2 mmHE grester than that
af the Ch,

VRSN mask, a
mal ouygen mask with

B enrbion daxida sampling port.

fapression analysis showed an imense
refaticrsnip botwoen axggen theraoy Now rate
and measurad ETCO; whareby the measured
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valug of C0; decreased as the axgen fow
rata was increased (P <0,001), Both the CM
and OA procuced consistent measurements
of ETCO, &5 llustrated by their rmlability coef:
ficients, 085 and 085 mespectivels The
biggast sourpe of varlation In measured 00,
for both devices was dif ferent subjects,

This shady SuUggssis that the OA and CM
coulkd prove usesul for mspimtory mantanng
and coygen dedvary in sponsanaoussy brasth
ing voluntaers, Tha mithars canclude that
the 04 |5 an altermative 1o the comerticnal
methods. of congen delivery and ©0; sam
pling in patierts.

Othar  studles commissioned by
Seuthmedc incude 3 descripton of the
Ot dewedoprmant and peeformance as
well B Ccomparison of the Cxydm and stan:
dard nasel cannuias in chronke ohstnacte

pulmanery diseass patients, both pubished in
ihe Canadian fowmal of Anssthesia

For more information, vish the Wab site af
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proprietary products at the plant. The company also dis-
tributes manufactured surgical instruments on behalf of
other manufacturers.

On the plant side, another OACETT member, David
Squires, CET, is the director of manufacturing and over-
sees sorme of the engineering design, spedifically for other
manufacturers. He graduated from Georgian College in
Barrie in mechanbeal engineering technology.

“We bill ourselves as a one-stop shop,” says Squires who
oversees project managers working on these types of prod-
ucts. "We'll take a conceptual design from doctors or entre-
prencurs and the design team will develop a 3-I concept.”™

The designers use Pro Engineer and SolidWorks.

The next sbeps ane to design the full part, the mould, then
produce the mould and the parts. In some cases,
Southmedic will take the product from concepl o packag-
img, says Squires,

Gibbons has dene one-off prototype stainless steel surgi-
cal instruments for surgeons who may have an idea for a
unigue instrument. He will make a prototype by hand, then
revise the design based on feedback from the surgeon. For
example, Southmedic desigred and manufactured an aortic
punch that cuts a little dircle out of sorta during heart
bypass surgery.

The company's class 10,000 to 100,000 injection moulding

room contains state-of-the-art closed
Inop moulding machines and allows
Southmedic o take products from the
moulding of parts though assembly
pperations and into final consumer
packaging under ane roof, For exam-
ple, the OreyArm is injection=-moubded
in this clean room, then assembled
and packaged in another clean room
at the facility. !

field,” says Hajgato, noting that the
company holds numerous patents on
products such as the ChoyArm and the
new Ooyllagk.

Recent nursing focus groups gener-
ated Ideas for new products including
a sterilization tray and a tape dis-
penser fearousel undt for the medical
field.

Two crucial parts of research and

One of the challenges of working
with plastics is the variation in the shrink-
age rate af the different resins, says Squincs,

The key is a good tool designer wiho can help meet the
challenges in mouldability.

“We have good moubd designers and makers who have
the experience o make a successful tool without too many
tries,” he says,

Another challenge is that Southmedic's moubds must last
millions of cyecles so it's criicial to kaow where to have hard-
ened steel to ensure reliability and avoid malfunctions, says
Squires.

As the OxyArm product fine flourishes, Southmedic con-
tinues research and development on other medical devices.

“We're becoming known as leaders in the respiratory

development are a cost analysis to see if
a device is manufacturable at an appropel-
ate cost and product wverification and festing, This can
include medical studies and foacus groups.

The company follows a set procedure with each new
product idea: the feam meets and everyone provides their
imput. “Then we design the product and assess it again,
before we devote the resources to it,” says Hajgato,

“We're doing something unique that will make a dif-
ference to the health and comfort of people, whether in
an acube or chronbe care setting,” says Hajgato. "They will
get the supplementary oxygen they require safely. People
with COPD, or who are chronic hypowxic, will be more
mobile, so that it will have a positive impact on their
quality of life.” W



