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® Packaging Sustainability
® Pharmaceutical, Medical & Cosmetic Packaging
® (Chemical & Home Care
® Transport & Distribution Packaging

® Packaging Performance

® Food & Beverage Packaging

® Packaging Materials
® Packaging Design & Printing
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S04 Operability of child-resistant caps: review of current solutions and alternative ideas 1oy
Dennis Blok, lemkje Ruiter and Renee Wever 310 Management and Engineering, Linkdping

University, Sweden
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Figure 2: Example of overlap between strangest children and adults with disabilities
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LONENTIUATHILEUBUNAIUNIEITINIGIEBS The Optimized structural design of Reusable

Packaging Industry based upon Design for Sustainability Concept

The Optimized structural design
of Reusable Packaging Industry

ased upon Design for Sustainability Concept

Jeeranuch Buddeejeen (PhD, Eng.)

Department of Printing and Packaging Technology,
School of Science and Technology, Sukhothai
Thammathirat Open University, Thailand

E-mail : jeeranuch_pk13@hotmail.com

i|| Tel :+668 3286 9954,02- 504-8282 1
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The 20th IAPRI World Packaging Conference

Mindset

1 )
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[ Green Supply Chain ] Eco-Design
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The 20th IAPRI World Packaging Conference

Literature Review

< -

-

Comparison amongst different environmental design method

Method

LCA

MET Matrix
Simplified LCA
QFDE

DfE Checklist
Environmental
Benchmarking

Criteria
Cost and Time Design Objectivity
applicability and accuracy
” +/- ++
- + ++
+f- +I’_ +
o ++ +
++ +/’_ +/"
+ ++ +/-

Remark: ++ Very good, + Good, +/- Moderate, - Little, --Very little little

Adopted from Ha (2001)

Step 1

Step 2

Step 3

The 20th IAPRI World Packaging Conferer]i_:e%. 0~

Start
¥

Identifying
requirements by
using EPDC

o
o
—

3

Functional requirements from
product/packaging in supply chain flow

|

Life cycle environmental
requirements from stakeholder

|

v

evaluation by

Suggestion from Distribution requirements into
ISO/TR 14062 engineering design
Structural packaging

using VA ‘

|

By author (

Selecting the optimized
structural packaging

l

[ End

)
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The 20th IAPRI World Packaging Conference - %i 0 =

The Empirical case study in electronic manufacturing Pq

'-»l ""’;5’!'-

direction Small Size,

-

direction Fr e direction

Components

capacity

The 20th IAPRI World Packaging Conference

The Empirical case study in electronic manufacturing

Supplier i Assembly
manufacturing
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The 20th IAPRI World Packaging Conference ~R'0 -
_—

The Empirical case study in electronic manufacturing =

Step 1 Identifying requirements _

1.1 Identification of functional requirements
ProductPackaging requirements
protection Convenience Commurication
Physical Chemical Mechanical Structural usability Transport handiing Aesthetic Imformation
-Temperature control -Compatable matenal type -Shock -Uncomplicated struciure  -Packed size capacity -3elling capabiliy -Manual instructions
Light protection -Chemical migration -Compression -Reusability - Material handling ability -Promotional branding  -Legal informafion
-Humid resistant -C0,,0, gas vapors Vibration -Comfortable opening -Standard size Display attraciveness  -Product identification
~Contamination -Micro organisms -Puncturing -Quaniity measuring aids  Retunability -Tracaability
-Rusting -Anii contamination -Abrasion -Comfortable grip -Siable stacking
-Sterility loss -Odar protection -Comfortable pouring
<Child resistant -Dispensing devices
-Tamper avidence -Conirolled dosing
“Maintainability -Diurability
-Component opimisation
-Weight optimisation
-Volume optimisafion
8
The 20th IAPRI World Packaging Conference - “i 0 -
The Empirical case study in electronic manufacturing -
AR
Step 1 Identifying requirements _ Sy (L
1.2 Identification of environmentallsocial requirements & - C

-Storage area efficient g, ‘
-Container load efficient

-Backhaul efficient
-Common material handling
-Energy used efficiency

- Production Machinability -Ease of use
-Common equipments Distributor -Safety use
-Cleaner production & -Useful lifetime
-Lower energy -Adjustable size in storage
-Lower eml;smn Manufacturer Reusable End user -Reuseability
-Tear down in process Industrial
-Ease of assembly Packaging
% Stakeholder a
Supplier <:| Disposer
-Non toxicity -Lower energy consumption
-Recyclable materials -Modular disassembly
-Reduced emission -Lower waste emission
-Cleaner material -Waste reusability
-Renewable materials -Waste recyclability
-Lower direct material -Lower disassembly time
-Lower indirect material -ldentifiable waste materials soriing
-Lower energy -Transformative function
-Non toxic treatment 9
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The 20th IAPRI World Packaging Conference ~R'0 -
_—

-

The Empirical case study in electronic manufacturing

Step 2 |pistribution requirements into engineering design
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Step 3 step 2 _';F*f e
3.3 Evaluation of optimized structural packaging l
No. Packaging Quantity Cost Total cost  N.W.costing [N.W. funciton VA % N.W. Classification
Component  (piece) (S/piece) (5) score score VA ,
1 Partition 8.00 2.14 17.14 0.41 0.27 011 69.0% A
2 Base box 1.00 4.29 4.29 0.10 0.23 002 14.5% A
3 Handle 2.00 0.91 1.83 0.04 0.16 001 43%
4 Tagslot 2.00 0.97 1.94 0.05 0.13 001 3.8% B
5 Bottom frame 4.00 111 4.46 0.11 0.04 000 3.0% B
6 Pin 1400 0.4 2.00 0.05 0.05 000 16% [ ¢
7 Pad broad 1.00 0.29 0.29 0.01 0.03 000 01% C
8 Bottom corner 4.00 071 2.86 0.07 0.03 0.00 1.3% C
9 Top frame 4.00 1.00 4.00 0.09 0.03 0.00 1.6% C
10 Top corner 4.00 0.83 3.31 0.08 0.02 000 0.9% C
0
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Conclusions %

Step1: Identifying requirements

EPDC is achieved tool in the early design phase and reveals a semi
quantitative environmental at profile relatively objectively based upon the
result of detail design of packaging.

Step2: Distribution requirements into engineering design

QFDE tool is very design applicability and available as well as incorporating
the environmental issues.

Step 3: Evaluation of optimized structural packaging

Value Analysis (VA), are finding the optimized structural design that effect
mostly cost and function aspects.

The 20th IAPRI World Packaging Conference

Limitation %

EPDC can fulfil this, is not superior in objectivity and accuracy
like LCA. This tools is suitable guide for designers that achieved
design vision in the early design phase and closely adapt to
practical design AT
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Further Research

| How to design and evaluation How to solve design problem

Include the solving design problem after the design evaluation. The
next step will be guide how to solve the design problem such as TRIZ
method such as Paper IAPRI No.106 (Cristina F. Guzman-Siller et al.,

2016). TRz

2
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