Medical Packaging
Sterile Barrier

Brief

To design a systemn enabiing sterle devices 1o have the quality
sterile barmier checked quickiy enabing only sterile products to
bbe used.

The active poackaging diows fulfiment of the brief n two ways whie
improving upon other aspects in the redesign.

The design dlows the user fo easiy determine whether the package sfl
infegrity. It achieves this in two ways - the package is under

be determined is very much improved over
' the previous as many can be checked at a glance as there is a significant
visual indicator to work with. This lecds the product fo minimise avoidable
risk.

The packaging procass itsaif will contain two exira steps over previous
pouch siyle packages, firstly it wil have an exira step fo add the ndicator
tab to the inside of sach fyvek fim, secondly the gas in the packet must
have no axpgen and be ploced under low pressure - both tasks offen
happen in simiar assembly ines so odaption is fieasible. The design is very
similar to that of a packaged meat product.

Interviews with medical students Sth and 4th year have enabled a real
user evaluation which when compared with perceptive evaluation had very
comparable scores of 88 & B7 /73,

“packaging was extremely dear and cbvious at a distance, with sterle
barrier checks being able 1o be done at speed” - Katy -5th year medicine
siudent.

The design process model of Wdker's Tolal design [1] worked well to
keep work in the comect stages and address re-evaluation ot each stage.




Medical Packaging

Policy, Problem & Spec

Walker's (1989) design process model wil be implemented during
this project, the model promotes re-evaluation as wel as
implementation of external ideas and processes from the
designer

The model wil help implement

design process and policy

throughout, enabling focus on

key areas fo create a

i stronger more effective

i product, fulfiling a larger
proportion of the design

specification to a high

standard

Problem

Reference [1] shows the need for a quick and easy method to
check whether the sterile barrier of a medical product is in tact
before its use within a hospital.

Products such as syringes, dressings and needies are routinely
used and needed quickly with staff struggling for fime to check
the quality of the sterle barrier before rejection or use -
particuiarly in items used N surgery.

The literature also describes the need for the package 1o be
opened maintaining the products steriify e.g. by sfaying in the
sterie field [1].

The most common prablems with packages come from
“fractured thermoforms™ as wel as brecks in the pouches such
as pinholes siits and cuts [2], which may come from handing,
fransportation and storage.

Policy
needs of the user, with the aim focussing on
improved product quality and better function than
the previous package designs. This will enclble the
product 1o be chosen over its competitor because
of reduced likeihood of mistakes.

Incerporated into this project wil be the

There are many ISO standards to conform to detaiing exactly what the product must achieve and steps fo

make sure that it happens

Along with quality confrol standards such as ISO 8001 and 1ISO 13485 (medical devices) it is likely that the
product must also conform to more specific stondards such as ISO 15378 - primary medical packaging
quality control as wel as requirements for sterile barrier systermns for iterns required to be sterile unti the point

of use (S0 11807 - 1:2008)

Spedification

Requirement

Priority Score

Method of Testing

Provide easy sferify barrier check
procedure

/0

Evidence

Questioning of users

Anoigsis of user respanse

Maintain product steriity

/10

Check air ssor (burst festAacuum
test)

Air leakage

Alow product 10 be kept in the ster
e fiekd

/10

Product use, opaning of product
and control of internals

Abiiny 1o maintin control
subjective scores given

Caon be opened using surgical

/0

Use of gloves fo manipuale pack
ogng

Abiity to open, subectve
scores given

Quick and sfraightforword o use

Timed comparison with exdsting
products

Times comparable

Cenform 1o relevant IS0 stondords |8 Examination of ISO stondards ond | Product conforming 1o
comparison with new pockoging | IS0 standards

Provide Relevant Labeling 10 /8 Cemparison with narmal produet | Standard or cangruent
labeling information included

Mexdrrise Sustainabiiy 7 7 Analysis with existing scktions and | Moterial choices justiied
sustainabiity guidelines oganst guideines, pack-

oging simiar or less than
orevk

comMonuachuring/MNews/Devion Poackogng T 10-Miskakos 50,050
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|deation

Ideas were created with an aim to solve the problem outined in the brief.
Using user assinged values these con be evduated ogainst the specification.

Two stands of design exit for this brisf:

1. Packoging designed fo resists punciures and fears more effectively than
the previous pouch designs.

2. A visual indicator design 10 enable easy recgnition of pockoging infegrity
falures - such os o reactive label.

Relating back fo Walkers design process - peroeved value and
reassassment sightly atered objectives these have been found 10 be the
use of these must be quick, easy, foolproof and understandabie. Also inked
is the evaluation and re evaluation system against spacification.

Pricrity FriotyScore |1 [2 [a [a |5
Provide easy sterity barer check [ 10 1o 4 lefe |6 |«
Erocedurs
Iviaintain product steriity 0 110 0 [o]wo [oo
Alow product o be kept In the srer- [ 10 ) s [ofofo]e
e fisid
Can be opened usng surgical 0 10 e [s[7 [s]s
goves
‘Quick and siraghtforward 1o use 8 /8 8 |8 |8 |8 |6
Conform 10 rekevont 1S siondords |8 B s lefs |s |s
Provide Relevont Labeling 10 110 8 |8 |8 [8 |8
Modmise Sustanabity 7 7 4 |4 |6 [8 |7
Totd /73 64 |68 |80 |68 |68

Alhough design 3 carries a higher score - reassesment has shown the need
for a more versifis packoging shape which is why the dasign fo take
forward wil be design 2 with aspects ke on easier 1ab opening system

Labelng:

Top right shows a series of labels with minimal change 1o the existing
information it was possible o create a section 1o show if the device was stil
sterile. Typicaly this could be done with an axddisng colour change due
which - if the product could be pachaged in a vacuum or alfernative gos
could then change shoud the pocket receive a punciure. The clearest and
easiest fo inferpret of the designs is design 1 as it features the largest
section of change with the rgject text showing against the biack only when
unsafe. it may also be useful o include the danger symbal os described in
15O 146 - skul and crossbenes in a friangie.

. Jndamaged L Damaged 5
I 1T 1
Labeiing can also play o part in the use 5 ©OBD Plastipak™ o REIECTIF BLACK ©BD Plastipak™ g REECTIF 8LACK
of the g ondl the s . maria -
can determrine if the product has lost its N a Y
steriity. Idection looks of reactive and P g
octive labeling to 1o imrpove the design
10ml 10ml
N sare o] rorswre
e ©BD Plastipak™ 4oy ©BD Plastipak™ 40
€ o S

1. Twist top similar o saine vial product
kept inside until use

4. Twist top toothpase siyle tube
suitable for longer items

2 Vacuun formed iray, Sedl
chacked with negotive buige from
low pressura infericr
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Product & User
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Analysis —
Typical products that require terminal
sterilly are extremely numerous and
can ronge from surgicd toois 1o o r L = r n*.\iunwfnnf
suinges. LB Ul
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hMuch of the time they wil be . N _
packaged in a pouch consisting of a e
thermoformed flexdble botiom half
and a top heat bonded to the flange
of the thermolonn folowing its
product nserkion.
lterms in pockaging must be Soft systems HﬂdEI‘LEEﬂf
designed in such a way that they b medcd packaging
must hove rounded edges 10 resist e iam
pin holes fogether with flash from the : Requl

maouding process minimised. : l :

Ramove from store +— Check for correct item type

}

Remove any secondany
packoging

T

Check packoging integrity 4= Lock for holes fears non air

> 4 ) ® 2 Pemos o fin

o ) - I 1
& }

Ploce tern info sterie zone s==b/jiake sure ocbiect does not

Discord [ l 1 touch onything other than

|

The ouler must be o suitoble size 05 a o maxdmised rodius 1o alow batler
forming into the mould convity and a more consistent film thickness along the
wedkest part of the pockoge - the wols and comers [3].

sterie areqas

Discord pockoging
) i
1

[3] http/fensaw oliver-tolos com/downioods/KAZ _Med_Pkg_Supp_Article_10_08 pdf

tems contaned withing these sorts of pouch packet need 1o
contoin information regarding the ilemn pockoged within.
Typicaly os with the example on the left, this will be:

The naome of the device in many konguoges.
- A graphic should the name not transiale 1o the user.
= honiufochuner infiormnaticn

- Markings such as the CE mark ond sterie mari.

‘ The dressing pouches (eft)
\ feature a large overspil
\ n-between the heat seal and

fh dressing - this alows the
heat from the sealng process
o not affect the dressing. The
product i contaned within the
_.__’_____} thermoformed pouch this
- plastic i sightly thinner thon
the surrounding seoled
section,

Product users consists of mainly doctors, nurses and theatre
nurses al of which wil be wearng kiex goves ond require
either immediale use of the product or contral of the product
s0 that it may be placed N a stenle zona.

sing soft systems modeling it is possible 1o goin an idea into
the process of a thealre nurse using a piece of saaled slerle
medical equipmeant.

ftem choice must be quickly guoged under pressure 0s does
the sterle barrier check. In the operafing theatre these wil be
under significont fime pressure, even more so in the
emergency room. The item packoging must dso be suitable so
that when the product is removed it con be confrofied and
removed without nessesarnily fouching the insdes.
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Concept Development < [

To moke the pack easier 1o open
parficulary for those with goves a small
‘saction of the edge has been removed so
a finger and thumb can easiy be placed
onto the film.

Edges of this wil be rounded to avoid
pocks puncturing neighbouring one in
fransit,

Taking design 2 it wos poasble 10 make a few improvements siraight away.

|

The design reles on low pressure o gve the first signs of the product not
being sealed - by the concave “sucked in® nature of the of the fim id. In
order to be low pressure the container must be rigid - fo withstand crushing.
For this a greater number of ridges have been odded over thickening
lodding) material.

Active packaging exists in its frial form
detecting the precense of axugen in meat
packoging. The technology consists of
fitanum nanoparticles coated with a
methylene black dye, these are
photobleached before placing into the
pockoge.

Once ridges were added monufocturabiity became on issue - fo ad this
draft angles and filets were added fo enable problem free vacuum forming This can be repurposed in medical
packaging - ¥ the container is flushed
through with @ filer gas or vacuum. The
nanoparticies would only be present in
the printed areas , the rest bsing coaled
white - with the discard/reject design
‘showing only when in contrast 1o the
black

At this point sustainablity can be addressed - minimising the designs plastic
use by further filefing areas nat needed by the housed product - this means
plastic used has to stretch keas ond therefore o thinner type can be user.

[4] hitp://awaw rsc.org/chemistnyworkd/News/2011/Novermber/11111102.asp

Construction

At pre-profotype stage the construction is
as folows:

- Prinfed poiythens outer fim
- Reactive label lager

Product (such as syringe o dressing
- Vocuum formed polystyrene base

Mould Prototyping

The shape chosen lends itseif 1o being
vocuumn formed os a means of
manufacture. To check the basis of the
design a simple wooden form was
created to be the positive of the mould
and 1mm polgstrene formed around it

This plastic is thicker than would be used
in manufacture meaning the form hasan't
taken quite comectly - as tight fo the
mould as hoped. Details such as the
ridges worked well ond it is believed that
the moud would work well if aken into
production scales.

0 0
-]

Chack Procedurs
~
~

@

Infermediate product re-evaluation - score
87/
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Concept Visualisation

Hand renders show the final design before CAD
modeling and any further changes to aid
manufocture

Algo shown is the labeling plocement as it would
be on a normal syringe box aiding users
acceptance s the design apart from the active
section wil be familar ond understanding of the
contained item straightforward,

The label fim ond cose are bonded using the
norma method of heat sealing detaled in ISO
11807

To pass this IS0 the packoge must pass several
fests - the mast relevant in this case are the burst
test and the pedl strength test - making sure the
package can withstand rough transit and
carrage.

ftems 1o odd fo pockoging include:

- Recycing information

- Areas for quality confral ond batch stamping
- Further detais on the active label

‘When asked the comparative speed of sterie
barrier diognosis -51th year medical student Katy
stated that the difference with the label was
many foid with the abifty to immediatedy tel the
difference between the two labels - sterie ond
non sterie.

It is beleved that this method wil be effective on
other shapes and sizes of design so long as the
active secfion is kept in proporticn 1o the
profotype and existing text.
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CAD Visuals

- Bxploded Visual

- Inner Shot

- Product Context
- Quter Packaging

Printed Tuvek Fim - r—

Printed and dued fitanium nano |
particcles

Package confents | {

Vacuum formed polystyrene. p——————————|
case
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Technical Drawing

Bill of materials:

Polystyrena Bottomn 185 x 25 x 69mm

Tyvek Printad Saalng film 186 x 69

Thanium nanoparficles coated in block mathylens dye 40-25mm
Vocuum forming has been chosen as it s the cheapest tupe of

therrnoformning that the part will alow, foliowing thermoforming the parts wil
be bonded together in heat sealing.
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