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ABSTRACT 

 
 Nowadays, flexible packages become popular for all liquid product with various 

function. By using lamination technology, flexible package are replaced instance of glass 

bottle, PET bottle and metal bottle. In this situation, there have the challenges flexible package 

layer design for food product safety. This background of present study, whisky package of Bag 

in Box design is also solved the problem of flexible package inner bag for food safety and 

convenience for outer carton box. For flexible package material, 2 plastic layers and 1 

metalized layer are laminated to be good barrier properties, and one plastic layer is combine 

for the heat sealing strength. To know the customer requirement for the design consideration 

of whisky packaging, used the survey to find the important things of customer needs. BIB 

package flexible inner bag for whisky product was selected film material by comparing the 

food packaging test result on two metalized films. A//B//C -D   : 35LLDPE// 12MPET 

//50LLDPE - 45 LLDPE flexible package of AL metalized structure are compared with 

28LLDPE// 12MPET //35LLDPE - 45 LLDPE of MPET metalized structure by testing 

packaging tests for barrier properties, heat sealing properties and mechanical properties. Bye 

the result of packaging test, Al metalized film structure was choice for inner bag design of 

whisky. This study also shown the barrier properties of film material for LLDPE, AL and 

MPET to consider material for flexible inner bag for the product safety and fresh long time 

without changing of flavor and aging. For barrier properties, LLDPE and AL are choice by the 

packaging tests result from OD, OTR and WVTR.  To complete the convenience function, 

outer carton box can be designed with handle. By the Whisky product labeling law, labeling 

was printed on to the folding carton box by the customer needs that contain the type of whisky, 

whisky alcohol percent and label is written by English language. Finally, whisky package 

product are designed by the bag in box packaging design instance of bottle packaging.  

 

Keywords: Flexible package inner bag, Barrier properties, Mechanical properties, 

Sealing properties 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background of study 
 

Packaging design process of foods have an important role in modern market because 

many producers   look to packaging as international competition increases. The food product 

and the package become so interdependent that cannot consider one without the other. The 

important functions of the food package are required to meet the desire for ‘fresh’ concept in 

food without changing the taste and flavors .In all over the foods packaging, to package the 

liquors have many challenge to meet packaging function that must be easy and safe to handle, 

sample to open and use. 

Alcohol is one of the most widely used drinks in the world. Alcoholic drinks have 

different amounts of alcohol in them: 

    Beer is about 5% alcohol, although some beers can have more. 

    Wine is usually 12 to 15% alcohol. 

    Hard liquor is about 45% alcohol.  

Liquor gets under your circulation system fast. The amount and type of food in your 

stomach can change how quickly this occurs. For example, high-carbohydrate and high-fat 

foods can make your body absorb alcohol more slowly certain types of alcoholic drinks get 

into your bloodstream faster. A carbonated (fizzy) alcoholic drink, such as champagne, will be 

absorbed faster than a non-carbonated drink. Moreover, all countries’ governments control with 

rules and regulations for under 20 years old alcoholic beverages. However, market demand and 

wide range of user of alcohol are increase year by year. 

Whisky contains hard liquor type that under the strength of 45% amount alcohol. The 

drinking of Scotch whisky was introduced to India in the nineteenth century, during the British 

Raj. In the late 1820s, Edward Dyer moved from England to set up the first brewery in India at 

Kasauli. Now a day, many of whisky brands are produced by liquor factory with improve 

package design to target specific consumer groups and, thus, to maintain their position, as 

above-the-line marketing is controlled by strict regulations. 

Now a day, Whisky packaging have many sizes and various bottle design depend on 

filling amount and they also focus bottle container designs to get market function and logistic 

function. And then, famous brand are improved by packaging design engineer to be easy the 

process of packaging, storage, transportation and display. So, package of whisky was 

considered to package with more light weight bottles container instance of glass bottles. 

Moreover, non – breakable PET bottles are becoming popular on whisky packaging because 

PET bottles have fill good Protection, good for warehouse and distribution, and then that design 

can communicate with customer. Moreover, bag in box liquors packaging was also famous in 

wine packaging that can store and carry needed amount of liquors.  

By using plastic bottle and flexible bag in box instance of glass bottle for alcohol 

packaging  bottles that cannot damage and break during transport .And then weight less than 

glass bottle and easy to carry and can use for recycle . So that, many company can promote 

their products and package with more advantages. Their product package can get more 

protection on food, more convenience and can be easy to communicate with consumer. 

In this thesis, pay attention to improve the design of whisky packaging with PET bottle 

and BIB package design instance of glass bottles. That new design will be considered by ready 

to drink position that already mixed with water and soda. Moreover, that new design to be more 
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economy for consumers’ lower purchasing power and the large low-income consumer base in 

the country. 

Various type of liquor that are different depend on contain of alcohol strength %. For 

e.g. at IBTC Group company Myanmar produce whisky with around 43% of alcohol strength, 

golden island rum also with 43% of alcohol strength, dry gin with 40% of alcohol strength 

,smooth whisky ( not too strong whisky) with 35% of alcohol strength and lime wine with 6% 

of alcohol strength content. Different types of whisky can be produced by blending process 

with different flavors, aging and colors. Packaging designs and selling price can be different 

depend on brands and product. 

 

 
 

Figure 1.1 Alcohol packaging with previous bottle design  
 

Packaging of alcohol design is important for particular product and brand .And then, 

all packaging designs for alcohol must be resistant to both water and alcohol and must not alter 

the product flavor or the alcohol content. To be more completed convenience packaging 

function, bag in box package for beverages are instituted to reduce weight of the package and 

to prevent damage and break of glass bottle at packaging process.   

 

1.2 Statement of the problem 
 

Whisky is the most popular alcohol type which all man have it .And then, most of the 

people used as a present to pay their respected persons, so whisky and another liquor can be 

seen at the present shops and airports duty free shops as a country represent present. 

Most of the whisky packages are used by glass bottle that good food protection but 

difficult to carry, can break and not flexibility in use. Traditional designs are good to maintain 

the brand of company but need to weight loss and reduce packaging cost. Sometime, most of 

the consumer cannot drink a hole bottle, need to keep for next time and difficult to curry to 

another place. 

To solve that design problem of packaging, whisky production can be used with bag in 

box package design. BIB packaging can advance the quality of package by making 

environment safe, comfortable and efficient than glass bottle packaging. And then, BIB 

package will be designed by flexible bag inside of carton box design to be easy to carry. 
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1.3 The objective of the study 
 

The main objectives of the study are described as follows: 

 To study the current design of Glass bottle and PET bottle packaging, Bag in Box 

packaging of whisky. 

 To find innovative and economic package for local whisky brand in Myanmar. 

 To design an improved package to Light weight and easy to carry. 

 To assess the compatibility of new package with the existing packaging. 

 

 

1.4 Scope and limitation of the study 

 

 This study is only focuses on Packaging process and new design. 

 This study will start from finish product (Rectified Sprit) that blending raw material 

for all liquor.  

 There are many types of liquor. Hence, this study would choose only whisky 

beverages.   

 Only local market shall be considered for each packaging design. 

 The sizes of the BIB package design will be considered 3 liters and 5 liters volume. 
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CHAPTER 2 

LITERATURE REVIEW 
 
Packaging is the silent salesman of most packed article because most of the consumer 

choose between same products by packaging role. Many suppliers continuously consider the 

new packaging designs for highly competitive situation. On the other hand, many farms try to 

create to be more complete barrier function, convenience function, logistic function and 

marketing function because good packaging must be complete all functions. In the consumer 

goods field, packaging design and development are related to manufacturing as well as to 

marketing. Virtually all manufacture and processed goods require packaging during some 

phase of their production and distribution. 

The food packaging must maintain the purity and freshness of its contents and protect 

them from the outside environment. The packaging itself must present no chemical hazard, as 

well and identify the contents and their quantity, and it can facilitate distribution. The 

packaging may contribute to the convenient use of its contents by special dispensing or closure 

features.  

Hence, this chapter will be organized with five topics. First topic will contain the 

introduction of packaging and purpose of packaging. The second is introduction of alcohol and 

whisky containing knowledge background. The third is whisky packaging process and forth is 

whisky packaging materials and finally liquor market in Myanmar. 

 

2.1 Introduction to packaging 
 

2.1.1 Packaging  
 

Packaging plays a decisive role in achieving the objectives of safety and waste 

prevention. To transfer the particular product, for example, a liquor, from the place of 

manufacture to the point of use requires some kind of container to carry it and protect it from 

external damage. Now a day, the package also serves as a barrier to separate the preserved item 

from outside contamination and spoilage. Moreover, the opportunity to identify package 

contents by the shape, color, and decoration was realized for packaging design. 

To choose of suitable packaging design contain the number of important factors. For 

food packaging, the package must provide the optimum protective properties to keep the 

product it encloses in good condition for its anticipated shelf life. Also need to consider the 

correct size and dimension of the package that should be right shape and size, and then these 

design must attract the eye of the purchaser. 

The main purpose of packaging are to hold its contents securely to prevent leakage and 

breakage, to protect the foods from different hazards like germs, heats, moisture loss or 

moisture pick up, etc., to protect the contents. Another critical requirement of packaging is that 

it maintain its integrity under all conditions of storage, distribution, and end use. It must also 

protect the product in the above environments. 

 

2.1.2 Packaging materials selection 
 

Packaging designer choose the package material for food product depend on these 

facts: 

 Production method 

 Display requirements 

 Economic considerations 
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 Marketing needs 

 Product characteristics 

 Properties of the packaging materials 

Packaging materials depend on the product. Packaging material for success package is 

depended in the end of its properties and performance, in relation to cost. For the package 

container need to consider their possible advantage and disadvantage to select the particular 

material. While paper and board are undoubtedly the best source of stiffness and printability at 

lowest cost, plastics have considerable advantages in many area. Glass container has the 

specific advantage of properties, while metal provides the greatest strength. 

Need packaging properties are also considered to choose material. In plastic packaging, 

what type of plastic will be use is depend on that plastic properties and product. Choice material 

must be safe the product by toxic and it can be maintain the fresh long time. Moreover, that 

must have good barrier properties. Some packaging materials are needed to treatment for high 

barrier properties. 

 

2.2 Introduction to Alcohol and Whisky 

 

2.2.1 Alcohol and its history 
 

Alcohol was around for centuries as a component of wine and beer, but it was not 

identified as a separate compound. The first person who discovered pure alcohol (ethanol) by 

distilling wine was a well-known Iranian/ Persian alchemist by the name of Mohammad in 

Zakaria Razi (864-930 AD). He not only discovered alcohol, and the use of alcohol in 

medicine, but also discovered sulfuric acid. 

The alcohol that you can drink is ethyl alcohol or ethanol. It is produced by fermenting 

carbohydrates, such as sugars or starches. Fermentation is an anaerobic process used by yeast 

to convert sugars into energy. Ethanol and carbon dioxide are waste products of the reaction. 

The reaction for the fermentation of glucose to produce ethanol and carbon dioxide is:  

 

C6H12O6 → 2C2H5OH + 2CO2 + Energy 

 

Different type of alcohol are made by combination of another ingredient to be different 

product as wine, beer, run, dry gin and whisky.  

Beer it easy to make and involves the combination of four ingredient that are water, 

yeast, barley and hops. Briefly, water is mixed with barley as it is mashed to help extract sugars. 

Once done, more water is added to the mix and then boiled. Then hops are added to give beer 

that beery taste, after which yeast is added to trigger fermentation. Tweaks in this process and 

additional flavors added later are what give beer its wide variety. 

Wine is basically fermented grape juice. Red wine is made from fermenting grapes with 

skins intact, while white wine is made from the juice of pressed grapes with skins removed. 

Either way, the juice begins to ferment on its own, but yeast is later added to help the process 

along. Factors that give wine its variety include the type of grape, the type of storage barrel, 

additional flavor ingredients and length of maturation. 

Liquor is the distillation of beer or wine in that it is either a grain or fruit that is used as 

a base. Distillation is the process of boiling the alcohol base and collecting and condensing the 

ethanol vapor that results. The vast variety of liquors is the result of distilling different bases 

(grains, fruits, potatoes, agave plants and sugar/molasses) as well as the addition of different 

flavor ingredients and storage techniques. Liquor is more difficult to produce compared to beer 

or wine and is also illegal to make without a slew of licenses and permits. 
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2.2.2 Whisky and its types 
 

Whisky is the type of distilled alcoholic beverage made from fermented grain mash. 

Various grains (which may be malted) are used for different varieties, including barley, corn, 

rye, and wheat. Whisky is typically aged in wooden casks. Whisky is the strictly regulated 

spirit worldwide with many classes and types. The typical unifying characteristics of the 

different classes and types are the fermentation of grains, distillation, and aging in wooden 

barrels. 

The influence of alcohol had a great effect on the development of the human 

civilization. As the wine, crated over 8 thousand years ago managed to infuse itself into many 

religions and customs over the world, whisky managed to became synonym of a Scottish 

history and one of the most popular modern alcoholic beverages. Although the national drink 

of the Scots gained worldwide popularity after 15th century, the origin of whisky can be traced 

to much older periods of our history. 

The two basic types of Scotch are malt whisky and grain whisky. Malt whisky is made from 

100% malted barley. If a whisky is made only from one type of the grain at a single distillery 

(not mixed with other products created from the same type of grain), then end product carries 

the name "single malt whisky". Many countries have strict laws that enforce recipes for creation 

of malt whisky, most notably Scotland requires every malt whisky to age a minimum of three 

years. 

Grain whisky which can be made from any grain (usually maize or wheat) but has to 

include created a fraction of malted barley too. Most common ingredients that are in use today 

are corn, wheat or rye, and end products with them often carry the name of their major 

component (for example "rye malt whisky"). Also, some variations of whisky use both barley 

and other grains (often called "Blended Scotch Whisky"), and can reach popularity and quality 

as some of the best single malt whiskies. Malt whisky has to be distilled in pot stills, grain 

whisky is usually made in column stills.  

Combined types of whisky are numerous categories that have to be declared on the 

label: 

 Single malt whisky – malt whisky from a single distillery 

 Single grain whisky – grain whisky from a single distillery (unusual) 

 Blended malt whisky – a mixture of malt whiskies from different distilleries 

 Blended grain whisky – a mixture of grain whiskies from different distilleries (unusual) 

 Blended whisky - a mixture of malt and grain whisky, usually from different distilleries 

Some types of whisky have been aged for 3 years to 12 years, which around the average 

age for Scotch whiskies. Many regional types of whisky have depend on selection of whisky 

from place that can be call by American whisky, Japanese whisky, Irish whisky, English 

whisky, Australia whisky, Indian whisky , German whisky etc.   

 

2.2.3 Whisky packaging 

 

Whisky processing is very important process in making whisky from high strength 

alcohol. To ensure good quality of whisky and another liquor, producer have to concentrate 

this process carefully from first stage to last stage. Here are brief of whisky processing that is 

same process with another liquor. 
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2.2.3.1 Whisky Manufacturing process 
 

To produce the whisky, blending process will start from rectified sprit that will be 

curried from alcohol factory with highest strength. Rectified sprit will be dilute 50 % with UV 

RO water that already check from quality control. The dilution solution will be circulation 2 

hrs and 24 hrs holding at dilution states. And then, they will pass heat exchange and carbon 

filter. After that, that solution will maxed with flavor, aging and color.  

For good flavor and color, different batches of whiskey are mixed together to produce 

a better flavor. Often neutral grain spirit is added to lighten the flavor, caramel is added to 

standardize the color, and a small amount of sherry or port wine is added to help the flavors 

blend. Blended Scotch whiskey usually consists of several batches of strongly flavored malt 

whiskeys mixed with less strongly flavored grain whiskeys. A few blends contain only malt 

whiskeys. Blending is often considered the most difficult and critical process in producing 

premium Scotch whiskeys. A premium blended Scotch whiskey may contain more than 60 

individual malt whiskeys which must be blended in the proper proportions. 

In blending process, will mixed with a few amount of aging solution. Aging solution 

can be get by aging process that three factors are involved. First, the original mixture of water, 

alcohol, and congeners react with each other over time. Second, these ingredients react with 

oxygen in the outside air in oxidation reactions. Third, the water absorbs substances from the 

wood as it moves within it. (Charring the wood makes these substances more soluble in water.) 

All these factors change the flavor of the whiskey. Whiskey generally takes at least three or 

four years to mature, and many whiskeys are aged for ten or fifteen years.  

After mixing from flavor, aging and color, solution will be reduced to 43% strength and 

take place circulation 6 hr. The legal minimum is 40%, and many brands adhere to this 

standard, but there are also bottling at 43%, 46%, 48% or even 50%. Finally, Whisky will be 

stored by finish goods tanks nearly 48 hrs setting. And then, will go to the buffer tank to send 

bottling unit.   

 

2.2.3.2 Whisky bottling process 
 

The majority of whiskey distilleries do not take care of the whiskey bottling process 

themselves. Instead, they let specialized plants handle their whiskey bottling. These specialized 

plants often belong to the distilleries and bottle their brands of whiskey exclusively. There are 

also independent bottlers in the field of whiskey, who do not limit themselves to bottling one 

distillery’s whiskey alone. Instead, these bottlers buy casks at whichever distilleries they like 

and store these casks themselves. They then let the whiskies age for however many years they 

desire before beginning the whiskey bottling process on their premises 

The amount of glass usage is maximum to store mature whiskey because it does not 

react with it to change the flavor. Modern distilleries use automated machinery to produce as 

many as 200 bottles of whiskey per minute. The glass bottles move down a conveyor belt as 

they are cleaned, filled, capped, sealed, labeled, and placed in cardboard boxes. The whiskey 

is ready to be shipped to liquor stores. 

 Sometime, they used recycle glass bottles for reuse again. For these bottles, cleaning 

process are series before washing process with cleaning water and filling process. For using 

PET bottle instance of glass bottle, will not change the packaging process. 
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Figure 2.1 Packaging process layout of Grand Royal Whisky production 
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2.2.4 Labeling and distribution 
 

Labeling laws lay down the information that must be given for whisky offered for sale. 

In recent years, labeling has become more ‘user friendly’. Whisky labeling is different with 

another product labeling. 

IBTC group of company at Myanmar produces six product brand of whisky that 

different depend on flavors, aging and colors by blending process, so that they produce with 

different label designs for their product. For one product contain five labels and sticker that 

front label  ,back bottle sticker ,seal for open ,sticker for advertising and security and tax paid 

label. So, double side labeling that direct brand name labels and promotion/offer labels and top 

labeling is other security feature and tax paid label.  

Front label must be complete with label law of whisky that need to contain oak type, 

vintage or age, Whisky type, volume content and Alcohol strength. Back label is used when 

they have promotion period. Advertising and security label is used to advertise and show the 

win prizes of their whisky.  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 2.2 Front label of Grand Royal Whisky from IBTC Company 

 Oak Type 

Scotch whiskey must be matured in oak casks for a minimum of three years. These 

casks may have been used previously to mature other types of spirits including Sherries, 

American bourbon, port and various wines. 

 Vintage or Age 

If the age of the whiskey is displayed this indicates the age of the entire content or the 

age of the youngest whisky if it contains whiskies of various vintages. The year was distilled 

and bottled may also be shown. Some Scotch whiskies have no age statement (NAS) and this 

can mean they are quite young. 

Oak Type 

Alcohol by Volume 

Volume 

Whisky Type 
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 Scotch Region and Whiskey Type 

 

Some of the whisky type are displayed with region in which the whisky was produced. 

And then Single Malt Scotch is the product from using only malted barley. Blended Scotch is a 

mix of whiskies from more than one distillery. 

 

 Volume 

The filling amount of volume must be contain by the whisky labeling law. Over one 

liter can be shown 1.5 l to 5 l, under one liter can be shown 200ml to 1000ml. 

 

 Alcohol By Volume (ABV) 

On the corner of the label may be contain the amount of strength percentage. Whisky 

product of label must be indicate the percentage of alcohol strength .Most of the whisky 

products have between 40% to 43% of alcohol strength, but may be different ABVs due to the 

number of reasons including the distillers preference. 

 

2.3 Liquor Market in Myanmar 
 

Nowadays, People drink to socialize, celebrate, and relax.  Alcohol often has a strong 

effect on people – and throughout history. Moreover, mixtures of distilled spirits such as 

Whisky, bourbon, gin, vodka, rum and brandy are popular. The effect of communities on the 

young people, greater exposure to alcohol drinking are increasing years by years. Marketing of 

whisky will help liquor producer, distributors, exporter and importer know the whisky in 

Myanmar as well as in the world so they can make a completely plan to do business. 

The categories of the whisky product can be divided by three parts. First local 

economical and local premium product that are produced in the country and produce with 

Myanmar’s brand the majority of products are the liquor that extracted from the wheat grain. 

For this local economy and premium have many brand that are cheaper than another product 

types.  

Second, Standard product that are also produced in the country the copyright but they 

uses with the name from the head quarter company in the foreign countries, e.g. Diageo's 

Johnnie Walker is the most popular brand and there are also a lot of counterfeit products in the 

market. Usually, these types of products are not expensive then they are popular from in-house 

consumer.  

Third, Premium product that are produced in the foreign countries or lead from the 

foreign countries directly. These types of products are well known also still popular and trust 

from the customers in product quality. However, all foreign liquor brands have no marketing 

activities, sponsorships yet due to the only recently suspended economic sanctions, so that these 

product types are expensive. 

 

2.3.1 Alcoholic Market Movement 
 

Alcohol are used as important item when the people relax and happy and success time, 

gathering community, friends party, family party and leisure time and picnic time.  So that, not 

only the men, but they also  include  the  new  customer  group  in  lady which increasing  the  

demand respectively. The production and packaging of alcohol are modern than previous years, 

so demand of liquor are increase years by years.  

 Opening business in the 90’s, many foreign liquor companies made investment to 

produce copy right product. One of the most popular company, IBTC’s Grand Royal Whisky 
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has quickly become the market leader in Myanmar. It is popular with locals due to value for 

price and quality. Expensive premium brand such as Jim Beam, Johnnie Walker and Jack 

Daniels are available throughout cities in liquor shops, restaurants, supermarkets, bars and 

hotels. 

 

 
 

Figure 2.3 Average quarterly growth for volume and value 

 

Average quarterly volume growth, according to the 6 major Cities, showed 1.9% increase over 

the last 5 quarters (2007-08). Average quarterly value growth over the last 5 Quarter showed 

3.7% per quarter. Totally amount of value is 39.56 million $ with US dollar and volume is 

16.667 x 106 liter by 2007. Available evidence suggests that the number of alcohol drinkers is 

increasing. The market for liquor in Myanmar saw significant growth over 2007. 

Increased requirements for ethanol, and large surplus of wheat have forces to appear 

the alcohol industry with wheat as a raw material. By the way, that can produce standard liquor 

with low price that encourage to increase the movement of the market of alcohol.  

 

 2.3.2 Whisky Market Analysis  
 

Whisky is a strictly regulated spirit worldwide with many classes and types. Most of 

the people like whisky than another liquors. Whiskey has a better cultural following in Europe 

and the Northern area of North America. And then, some people like wood case smell of whisky 

because whisky is typically aged in wooden casks, generally made of charred white oak. The 

main reason why whisky is famous is that the unique smell of Scotland oak barrel that were 

used for fermentation of cereal, and smoothness (not the taste) of the whisky. The price of 

whisky depend on the authenticity of the use of the traditional Scotland fermentation technique 

with oak barrel some people do not change their alcohol brand and they ever drink it. 

 

Avg. quarterly Value Growth 3.7% 

 

Avg. quarterly Volume Growth 1.9% 

Jan-Mar (07) Jan-Mar (08) Oct-Dec (07) Jul-Sep (07) Apr-Jun (07) 
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Figure 2.4 Alcohol Market Volume share by six cities of Myanmar at 2007  

 

Whisky is popular and have strongest market share than another liquor. Some of the 

cities in Myanmar have more than 60% market share .Moreover, total percentage is nearly half 

of the marker share. Between many types of whisky brand, local economical type whisky is 

most popular by the price of the product. 

 
 

2.4 Whisky packaging materials 

 

Packaging materials used for food liquids should maintain good hygiene and have 

sufficient mechanical strength to prevent leakage and contamination from the outside. They 

should also be inert and provide a barrier to light. Caps and seal are important and low gas 

permeability is required. The packaging material must be able to fit with packaging process 

and packaging lines. Most of the whisky packaging was used traditional glass container. 

Nowadays, Plastic bottles and aluminum bottles are also used to meet the require function of 

packaging.  

    

Blass bottles:  The traditional glass containers used for liquor provide many advantage, in 

particular inertness, strong, durable, easy cleaning, durability and rigidity. Glass bottle is 

transparent that can see inside easily, so consumer can choose different color of product. 

Pleasing to the eye, it evokes an image of quality and allows the consumer to see the product. 

Glass is impervious to transmission of gases and products and it used extensively to contain 

delicate flavor and color essences. 

Glass bottle is still heavier than a comparably sized plastic and aluminum container, 

which means it is more costly to transport. Breakability is another negative effect for glass 

bottle packaging of liquor. 
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Figure 2.5 Glass bottle packaging for branded whisky 

 

PET bottle: PET is an acronym for Polyethylene terephthalate, a plastic material which is part 

of the polyester family and can be used for food contact applications. PET is perfectly 

transparent, light, and shock-resistant and can be produced in different colors. The production 

of oriented bottles in PET occurs in two phases: 

    The first phase consists in creating a preform by injection mold of melted PET at 350°C in 

appropriate molds with particular characteristics in terms of shape and thickness depending on 

the type of final bottle. 

    The second phase entails blowing of the preform, at a temperature of 120°C, with a 

simultaneous axial and radial stretch.  
Whisky packaging with PET bottle can increase efficiency in packaging and shipping, 

and then it can be enable lighter secondary shipping. PET bottle is chipper than glass bottle and 

aluminum bottle, therefore suitable to reduce packaging cost. However, PET plastic is not 

suitable with strong alcohol because PET plastic have toxic with high alcohol percent whisky 

that can be change flavor and order. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6 PET bottle of whisky packaging 
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Aluminum bottle: The aluminum whisky bottle made via the impact extrusion process was 

introduced to the North American beverage market in the fall of 2001.The aluminum bottle can 

is made of 100 percent recyclable aluminum similar to that of an aluminum beverage can. 

However, it is shaped similar to a traditional beverage bottle, with many designs including 

resalable lids. A broad range of aluminum beverage bottle profiles, styles, and configurations, 

are available for commercial production, including “traditional”, “oval”, and “sport shapes”. 

Beverage marketers choose aluminum bottle cans for many reasons, including the fact that they 

are resalable, recyclable and durable. The bottle itself serves as the label and bottles can also 

be shaped in a variety of ways. 

Nowadays, whisky packaging with aluminum is more popular than another packaging. 

Aluminum bottle is easy to curry, cannot break, lightweight and corrosion resistant and 

convenient than glass bottle,  Moreover, aluminum packaging use 8C heat transfer printing to 

meet multiple colors and complex logo designs, so that packaging design have more attractive 

and eco-friendly to consumer.  

Aluminum bottle is more expensive than both glass bottle and PET bottle, but can be 

used recycle for long time. Most of the packaging size capacity are under 1liter, but can package 

200ml to 1000ml with various capacity. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.7 Aluminum bottle for alcohol packaging 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.8 Size of aluminum bottles for whisky packaging 
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2.5   Lamination and Multi-Layer Packaging for Flexible Package 

 

Multilayer Flexible Packaging is any combination of metal, plastic or paper/board with 

an aggregate thickness of the combination to be less than 250 um, thicker laminates are 

considered to be sheets. This material is fashioned into a “container” that holds the fill good 

(pouch, wrapper, bag etc.). The purpose of a laminate is to combine the best of all properties – 

strength, barrier, stiffness, machinability etc. – into a single packaging structure. Laminates are 

made for the simple reason that there is no “supper material” possessing all desired properties 

for all applications BIB inner bag with three layers as laminated material to contact with food, 

cheap to produce. The inner and outer PE plastic layers give the packaging its flexibility, while 

the aluminum foil serves as an effective gas- and aroma-barrier, as in the ground coffee 

packaging. The polyethylene layer serves mainly as the water-barrier layer when it is the 

outermost and innermost layer of the package.  

In general, many advantages of lamination: 

  Improved strength 

  Improved barrier properties to moisture and oxygen 

  Improved flavor retention 

  Improved odor resistance 

  Heat seal ability 

  Scuff protection 

  Improved machine-ability 

 

Laminating Process 

The purpose of some packaging function for whisky product inner flexible package are 

to be complete with barrier functions and contain surface and mechanical properties. Inner 

flexible package must be good barrier film, so that lamination process must be used by 

combining two or more prefabricated sheet materials such as film with other film, foil, papers 

and material film with suitable adhesive polymeric.  

Flexible package inner bag solution is commonly employed in the packaging industry 

for production of films, material with required surface treatments. And then, film is considered 

by whisky product and process of production, will laminate to meet require multi-functional 

properties, such as high tensile strength and high gas permeability. Depend on physical 

properties and performance properties of flexible inner bag can consider two laminations. That 

are – 

(1). Extrusion-based coating/laminating 

(2). Adhesive-based film laminating 

(3). Hot Roll Lamination  
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The properties of extruded and adhesive-lamination structures depend on the types of 

polymeric, adhesive and surface treatment ingredient combined to deliver the intended package 

performance. Multiple functions criteria such as mechanical properties, gas and moisture 

barrier properties, sealability, printability and cost and safety. Many Polymeric materials are 

thermodynamically incompatible due to difference in their chemical make-up. For combining 

these materials can laminate the potential for phase separation and structural degradation. That 

is the key to laminate materials layering with an extrusion or adhesive lamination process so 

performance properties will not degrade over time. 

 

2.5.1 Extrusion Lamination  

Extrusion lamination is one of the techniques used for laminating different 

materials, and is widely used as the manufacturing process for packaging films for products 

such as foods, cosmetics, and pharmaceutical products in order to obtain improved film 

properties such as gas barrier, heat sealing, and film strength. 

Extrusion laminates are constructed by extruding a thin tie-layer of a plastic 

material to bond together two or more materials, films or foils and paper. Coextruded materials 

are produced by extruding several polymer layers simultaneously and then pressing and cooling 

them together. Extrusion laminating Process with surface treatment are constructed to get 

required material thickness, weight and optimize barrier. Extrusion method can contain the 

application of roll coatings of polymers, coextrusion, immersion, and plasma treatment for 

surface modification techniques. 

In extrusion lamination, polymer resin is melted and formed into thin hot film, 

which will fill down from tie to coat the flat substrate such as paper, paperboard, metal foil, or 

plastic film. After coated with melted layer will press between a set of counter-rotating rolls, 

which press the coating substrate to ensure complete and adhesion as shown in figure (2.8) 

Extrusion lamination applies an extrusion coated layer that is used as an adhesive layer 

between two or more substrates. A second layer is applied to the extrusion coating while it is 

still hot and then pressed together by pressure rolls. Extrusion lamination processing, plays an 

important role in laminate with paper and plastic products. By laminating polyethylene (PE) 

onto paper through the extrusion lamination process, water resistant paper products such as 

milk cartons can be obtained. That method is suitable for lamination with paper, paperboard, 

BOPP, BON, PET and metal sheet and foams. 
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Figure 2.9 Figure of Extrusion Process 

 

The extrusion coated layer can serve as a moisture barrier. However, this method need 

to desired reductions in the volume of materials and high-speed processing. Therefore, plastic 

resins with good draw-down properties are needed for chemical composition of the substrate. 

For Inner package, PE film and Al foil, need pretreatment between the foil and PE is necessary 

to form the sufficient bond between these two layers and then need to choose chemical primers 

are used to improve extrusion adhesive for package material.  

 

Extrusion Lamination Process 

The process of extrusion coating includes coating of a substrate with precisely metered 

film of molten plastic. The thin extruded molten film is pulled down onto a substrate and then 

into the nip which is amidst the pressure roll and chill roll, below the die. There is a specific 

amount of pressure in between these two rolls and this pressure forces the plastic onto the 

surface. This surface is moving at a speed which is faster as compared to the extruded film and 

the drawing of film onto the desired thickness. The entire extrusion coating line includes 

Extruder, Die, Chrome Plated Chilled Roll, Back Up Roll, and Winders / Unwinders.  

In the extrusion coating process, various resins are used and the entire processing is 

dependent on various factors that are as follows:  

 Melt Temperature 

 Die Gap 

 Air Gap 

 Chilled Roll Temperature 

For extrusion coating, the resins must have some special characteristics like higher melt 

index (to ensure better adhesion), free from additives, and ideal amount of antioxidants. In 

addition to these, there are a couple of other characteristics that must be present in the resins; 

these are reduced neck-in properties and good adhesion to substrate at higher production speed. 

In extrusion lamination process is related to extrusion coating (coated material is coming from 

extrusion die), but the extrusion-coated layer is used as an adhesive layer between two or more 

substrates. A secondary layer is applied to the extrusion coating while it is still hot. 
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Figure 2.10 Extrusion Lamination Process 

 

2.5.2 Adhesive Lamination  

 

 Adhesive lamination process is same with continuous coating process with glue and 

boning another material. Main Process is the adhesive will apply and convert from a liquid to 

a solid. So that, key process variable is surface preparation along with adhesive selection. Many 

adhesive laminating process are classified depend on wet or dry laminating process. There are 

shown in table (1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 

Table 2.1 Adhesive Lamination Process (Edward M. Petrie) 

 

Lamination  Process Description  
Application 

Equipment   

Typical  

Adhesives 

Dry 

Process 

Dry Bond  

Laminating  

Liquid adhesive coated on 

substrate, dried with 

heat/air 

flow, and laminated to a 

 second substrate via 

heated  

compression nip. 

Gravure 

application  

cylinder 

Polyurethane 

 dispersions, acrylic,  

emulsions, acrylic  

solvent, water - 

based 

polyvinyl alcohol, 

ethylene vinyl 

acetate 

copolymers, high 

solids 

silicone solvent 

Hot Melt 

Seal 

Coating 

Low viscosity hot melt 

adhesives are applies to  

substrate 

Heated 

rotogravure 

cylinder, 

extruder 

Ethylene vinyl 

acetate, modified  

polyolefins, 

polyesters 

Cold Seal Liquid adhesive applied,  

dried with heat/air, and 

bonded with slight 

pressure so tack to non-

cold seal surfaces is 

minimized 

Gravure 

application  

cylinder 

Synthetic rubber, 

acrylic / natural 

rubber 

          

Wet 

Process 

Wet Bond 

 

Lamination 

Liquid adhesive applied to 

substrate, then 

immediately 

laminated to a second 

substrate via nip, followed 

by drying with heat/air 

flow 

(one substrate must be 

porous  to allow 

evaporation of  

water or solvent ) 

Gravure 

cylinder  

or smooth roll 

Polyurethane 

 dispersions, acrylic,  

emulsions,  water - 

based polyvinyl 

alcohol, ethylene 

vinyl acetate 

copolymers,  

Polyesters, starch, 

dextrin, latex, etc. 

Solvent 

less 

Lamination 

Adhesive is metered onto  

substrata in liquid from, 

then 

mated to a second 

substrate 

via heated nip 

Multiple 

application 

rolled 

configurations  

Polyurethanes (on- or  

two-component, with 

ester or ketone 

solvent, or 100% 

solids), polyesters 

  

In adhesive lamination, there are many process application for coating method to design 

the coating thickness, surface parameter, coating speed and coating weight. Table (2) show a 

summary of some of the capabilities and adhesive coating methods for lamination. For 
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example, gravure-based adhesive coating has a required viscosity of 15-1500 cps for delivering 

a solution or emulsion-based coating weight range of 2-50 gm/m2 at a coating speed between 

100-700 mpm.  

 

Table 2.2 Adhesive Coating Method Parameters 

 

Coating  

Method 

Viscosity 

(cps) 

Coating  

Weight 

(gm/m2) 

Coating 

Accuracy  

(+/- %) 

Coating 

Speed 

(mpm) 

Adhesives 

Commonly 

used  

Wire Rod 100-1000 15-1,000 10 100-200 
Solution, 

emulsion 

Knife over 

Roll 
4,000-50,000 25-750 10 100-150 

Solution, 

emulsion,100% 

solids 

Reverse Roll 300-50,000 25-250 5 100-400 
Solution, 

 emulsion 

Gravure 15-1500 2-50..  2 100-700 
Solution, 

 emulsion 

Extrusion Die 400-500,000 15-750 5 300-700 

Emulsion,  

hot_melt,100% 

solid 

Slot Die 400-200,000 20-700 2 100-300 

Emulsion,  

hot_melt,100% 

solid 

Curtain 50,000-125,000 20-500 2 100-500 
Emulsion,  

hot melt 

 

  

2.5.2.1 Web Lamination Process 

 In web lamination adhesive is applied to first unwind substrate by coating roller or air 

knife. The coated surface is nipped with another substrate, and then will laminate with pressure 

roller. After that, will dry at air dry or heated oven to remove solvent and build bond strength. 

Wet lamination via waterborne or solvent based adhesives is confined to applications where at 

least one substrate is porous (e.g., paper, cardboard, textiles) to facilitate drying. Once cured, 

bond strength is generally high enough to cause failure or tearing of the porous substrate. 
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Figure 2.11 Figure of Wet Lamination Process 

 

2.5.2.2 Dry Lamination Process 

 Dry laminations are those in which the liquid adhesive is first dried before lamination. 

The adhesive can be applied to one substrate or dried or it can be applied as a hot melt type of 

film (essentially another film layer). The adhesive is then in the dry solid or slightly tacky stage 

when joined with the other substrate. The bonding is generally achieved during a high 

temperature, high pressure nip. The temperature and pressure are sufficient to cause the 

adhesive to flow and create an instantaneous bond when it cools and gels. Dry lamination can 

be applied to a broader range of products such as film-to-film and film-to-foil. 

 

 

Figure 2.12Figure of Dry Lamination Process 
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2.5.3 Hot Roll Lamination 

 Hot roll lamination are used for thermoplastic material or material that have been 

previously coated with a thermoplastic, because that material will laminate very simply with 

heat and pressure. These lamination is depend on line speed, temperature and nip pressure, so 

this inexpensive techniques is much used in basic multilayer substrates like PE-coated paper 

that are then further structures by other film laminators. 

 

 

Figure 2.13 Figure of Hot roll lamination process 

 

2.5.4 Lamination Process for flexible package (PE/Al/PE) and (PE/ MPET/PE) 

 For aluminum based flexible inner bag, adhesive lamination will be used to laminate 

polyethylene plastic. That adhesive lamination process is can be easy to reach a steady state of 

operation, because that is not required extended runs for another process. Extrusion lines need 

to convert to utilize a wide variety of polymers, particularly polyethylene-based resins and 

copolymers. 

 By the design consideration, three layers laminate (PE/AL/PE +LLDPE) and two layers 

laminate (PE/MPET/PE + LLDPE) construct to test the barrier properties and mechanical 

properties. So that these type of thin layer aluminum based lamination is suitable with adhesive 

type lamination. The possible width of processing for aluminum foil and PET, PP, nylon etc. 

is to 1200mm. In dry lamination process, the possible thickness of processing for aluminum 

foil is from 7 μ to 150. So that, dry lamination process with gravure coating method is used 

from adhesive lamination. Example of laminated layers with dry lamination process are- 

    PET / aluminum foil / CPP 

    CPP / aluminum foil / CPP 

    PET / aluminum foil / PET / CP 

So that, Inner flexible package will be produce three layer with dry lamination process 

as shown in figure (2.13). Firstly, process will be started with polyethylene plastic unwind 

roller (increase or decrease it according to the calculated difference automatically. After that 
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gravure coating roller (coating pressurized rubber roller), equipped with low viscosity glue tank 

with pneumatic ascend/descend device, that will apply to the first substrata. Coated substrata 

will go the drying section. Drying section is good for small film and foil to laminate with other 

various film. After drying section, coated film is laminated with second substrata by hot oil 

circulating roller. Finally, that will pass water cooling roller ensure the laminating quality. 

 

Figure 2.14 Three layer lamination of (PE/AL/PE) and one liner of PE 

 

Table 2.3 Advantage and disadvantage of laminating process 

 

 

 

 

Lamination 

Processes
Advantages Disadvantages

Ability to apply a wide variety of films Medium speeds

Low capital costs Printing distortions possible during lamination 

Low energy consumption

Ability to apply thin skins

Superior graphic

Simple technology

Inexpensive raw material Poor gauge control

Improves structure stability High capital costs

Ability to apply thin skins Little flexibility in coating type 

High energy consumption

High speeds High capital costs

Ability to apply a wide variety of films Medium energy consumption

Ability to apply thin skins Requires adhesive to bond films

Excellent print registration

Adhesive 

Lamination

Extrusion 

Coating

Hot Roll 

 Lamination 
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2.6 Heat Sealing for Flexible package 

 Heat sealing is used to seal products, packaging, and other thermoplastic materials 

using heat. This can be with uniform thermoplastic monolayers or with materials having several 

layers, at least one being thermoplastic. Heat sealing can join two similar materials together or 

can join dissimilar materials, one of which has a thermoplastic layer. Heat sealing is not 

material dependent, and can be used for joining many different types of thermoplastic 

materials. For liquid bag of laminated layer and liner layer, heat sealing areas are measured to 

investigate the effects of temperatures of heat-sealing plates and film feed rates on the heat-

seal quality of films in heat-sealed areas, which was evaluated on the basis of whether 

separation between heat-sealed films is present. In the inner bag, heat sealing temperature is in 

the range of 100 to 190°C and at film feed rates in the range of 10 to 20m/min in an automatic 

packaging machine. 

Films used for heat sealing applications are manufactured in two different ways: 

• Mono layers — a single layer of material often with an adhesive (lower melting point) 

coating. Different coatings used include amorphous PET (used for high temperatures, 

e.g., cooking), EVA (used for microwave products) and PE. 

• Laminates — multilayer films formed from two or more different substrate materials. 

The sealant layer is dictated by the material, the type of seal needed (e.g., weld or peel) 

and cost. 

 For Flexible package heat sealing, dwell time and pressure base on the characteristics 

of each laminate film is important to ensure that the inner bag is leak-free and can withstand 

maximum loading during handlings .The strength of the heat seal is greater than the strength 

of the laminate film. This corresponds to the delaminating or tearing mode failures in the peel 

test specimens, where damage occurred on the laminate film rather than on the heat seal. 
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CHAPTER 3 

METHODOLOGY  

 

Chapter (3) will contain the flow of innovative design for alcohol packaging for whisky. 

The flow chart of my study can be seen in Figure 3.1. For new packaging design, following 

factors will be carried out; 

i. Study of previous design 

ii. Customer requirement survey 

iii. Design concept in whisky packaging design 

iv. New design alternative  

v. Cost estimation of new package design 

3.1 Flow chart of process plan  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flow chart of study plan 

 

Literature 

Study of previous design 

Design concept for 

whisky packaging 

 

Quality Function Development 

(To know the important customer needs) 

Screening customer 

requirement 

Select Study Area 

New design alternative  
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3.2 Introduction for BIB liquor packaging 

 
  The creation identifies with packages, all the more especially with a plan for those 

bundling what is more dispensing about fluids. The development comprehends a change in the 

craft about storing liquids for plastic bags arranged inside paperboard boxes. In spite of those 

fundamental idea of packaging liquid in a plastic bag arranged inside a paperboard box is not 

new to the package design, so that called “bag-in box”. Therefore, an item from this creation 

on gatherings a “bag-in-box” package for liquids having a convenient pouring or dispensing 

course of action which customer can arrange easily to dispense limited amount of liquid from 

the container efficiently. 

 A container structure of beverage is formed by the double package structure having an 

inner package and an outer package. The inner package is arranged by the lamination of plastic 

layers and metal foil that are choice by the needed packaging properties. The outer package is 

designed by the folding carton box. The inner flexible package bag contain PE plastic flow 

valve ,when open the bag in box package that valve will appear on the outer paper box .By 

combining flexible inner bag and outer carton box is called bag in box package. 

 

 BIB packaging can be used for liquid and fluid type of product such as cooking oil, 

wine, and water and machine lubricant to reduce the packaging cost .BIB packaging can be 

used for maximum amount of carrying such as 3 liters, 5 liters and 20 liters. Bag in Box 

packaging material can be consider depend on product properties, BIB material must be good 

oxygen barrier and mechanical properties. Depend on the product, BIB material can be consider 

for flexible inner bag and outer box such as following material: 

 Carton Box  

 Polyethylene films (LLDPE) 

 Aluminum films (AL) 

  Nylon or EVOH film. 

 

3.3 Bag in Box packaging for Whisky product 

 

 Cardboard outer carton box and inner flexible package design are used by alcohol 

package but inner plastic bag in important to maintain the fresh long time without changing the 

flavor and color. The folding box will serve the good carrying for transportation and marketing 

function from printing graphic, moreover outer box can prevent the damage of cranking and 

protect from strong light .BIB whisky package will be filled by preventing oxygen and the 

valve can close without air inside. From the integrate tap, whisky can flow into the cap without 

entering oxygen .Most of the BIB packages capacity are designed 3 liters and 5 liters  as 

convenience size  for easy carrying and transport. 

In order for the ultimate consumer to use the package and dispense limited quantities 

of liquid from the bag, the thumb and forefinger may be used to push in the ears and grasp the 

lower portion of carrying tap. As figure (3.1), the tap is pulled outwardly, line of perforation 

will part and permit the further outward movement of the tab from the box. As the upper portion 

of the tab is preferably not even connected to the closure flap it will easily slide out from under 

the remaining closure flaps even if they are glued to each other in overlapping relationship. As 

the tab is pulled free from the box the pouring spout of the bag, by virtue of its connection to 

the tab segment, will be drawn out with the tab and supported thereon. 
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Figure 3.1 Tap of flexible bag from bag in box packaging 

 

 

3.3.1 Material for BIB package of Whisky product 

 

Most of the outer box are used by folding carton boxes that can be choice from many 

paperboard material and label are printed onto the carton box by containing barcoding, expired 

date, company address, volume capacity, alcohol percent and other important information to 

complete the labeling law. That is easy to design and print by packaging function and 

marketing function. 

Inner flexible package are laminated by needed properties layers, 

 PE / EVOH 

 PE / MPET / PE 

 PE / AL / PE 

 PET / PE / PE 

Selecting Appropriate Materials 

 

 The most appropriate materials for whisky packaging is laminated by two plastic layers 

and one metal layer and one liner layer. For outer and inner plastic layer, we will use 

Polyethylene plastic (PE) and middle metal layer will be choice PET and Aluminum (Al). For 

liner layer, low density polyethylene plastic material will be used for good barrier properties 

and heat seal properties. 

 

3.3.2 Technical Considerations for Inner Bag 

 
Flexible inner bag will be laminated with the multi – layer films of plastic and 

aluminum foil or MPET. Inner surface will meet with product, so that it must be safe for food 

product and can maintain long time fresh. For the beverage such as beer, wine and hard liquor 

must contain volatile and nonvolatile flavor compounds. To maintain the volatile compound 

and flavor, the inner bag that will contact with liquid product must be safe for the product and 

good barrier. The inner bag must maintain the odor of the wooden case for matured that are the 

main reason to choose the material for the whisky packaging. That flavor compounds are 

important for drinking of whisky, so whisky package material that need to face one problem 

that inner bag plastic material can maintain the flavor and color of whisky product. So that, 
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LLDPE plastic layer will be choice from many plastic material because PE plastic material is 

suitable for food packaging because LLDPE plastic has high chemical resistance for strong 

alcohol ,good moisture barrier, and cheap price. Moreover, whisky packaging process are cool 

filling process, so PE plastic have good filling process tolerance that can be restored when in a 

coextruded structure (Principal attributes of linear LD and MD polyethylene’s, SG=0.910-

0.940 ). Chemical resistance of PE plastic properties can be seen in figure (3.2). So that, PE 

plastic can be used as inner layer in bag in box packaging without changing the flavor and taste. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 Inner flexible bag from Bag in Box package 

 

   

 

3.3.3 Properties of Polyethylene 

 
 Polyethylene plastic are used at the food packaging and electrical fields of packaging. 

Polyethylene plastic films can widely use for the purpose of good heat sealing strength for the 

package. And then, PE plastic has good barrier properties for liquid properties without toxicity. 

Moreover, lamination process and coding process are easily used for flexible package with 

extrusion type and glue type. PE plastic film, for laminated layer film and liner films will be 

used with low density polyethylene and linear low density polyethylene. PE plastic film have 

high surface energy to protect the hard alcohol liquor. Thermal conductivity and melt flow rate 

are higher than other plastic films. 
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Table 3.1 Properties of Polyethylene 
 

 
 

 

3.3.3.1 Low Density Polyethylene (LDPE) 

 

 PE film layers are suitable for sealing and at preventing foil layer from reacting with 

chemical ingredients of whisky and environment from oxidation. So that, PE film is selected 

by inner layer and outer layer for the flexible package. 

 The reason of being use of PE plastic, that is good for barrier properties. Whisky 

Package must be well protected in a safe package as the most important requirement for 

consumer. Important customer needed for whisky product is “must be maintain long time 

fresh”,  

  Polyethylene is a thermoplastic polymer consisting of long hydrocarbon chains. 

Depending on the crystallinity (Crystalline samples do not dissolve at room temperature) and 

molecular weight, a melting point and glass transition may or may not be observable. Its 

primary use is in packaging (plastic bag, plastic films, geomembranes, containers including 

bottles, etc.).  Most LDPE, MDPE, and HDPE grades have excellent chemical resistance, 

meaning that it is not attacked by strong acids or strong bases. It is also resistant to gentle 

oxidants and reducing agents. Low-density polyethylene (LDPE) is a thermoplastic made from 

the monomer ethylene .Polyethylene with a density of between 0.91 to 0.94 g/cm³, usually 

referred to as LDPE. It is not reactive at room temperatures, except by strong oxidizing agents, 
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and some solvents cause swelling. It can withstand temperatures of 80 °C continuously and 95 

°C for a short time. Resistance of PE is higher than PET but tensile strength is lower. Also, 

since its molecules are less tightly packed and less crystalline because of the side branches, its 

density is lower. Carbon hydrogen is contained at low density polyethylene, so that chemical 

resistance is very good for food package. The properties of polyethylene can be seen in table 

(3.2). That properties are tested by temperature 20˚C and 50˚C of plastic materials. 

 

Table 3.2 Alcoholic resistance for Polyethylene plastic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chemical Resistance 

 E = Excellent resistance (no attack / no chemical reaction) to dilute and concentrated       

acids, alcohols, bases and esters. 

 G = Good resistance (minor attack / very low chemical reactivity) to aldehydes, 

ketones and vegetable oils. 

 F = Limited resistance (moderate attack / significant chemical reaction, suitable for 

short-term use only) to aliphatic and aromatic hydrocarbons, mineral oils, and 

oxidizing agents. 

 N = Poor resistance, and not recommended for use with halogenated hydrocarbons. 

 

 

3.4 Material Concept Generation 

Glass Bottle 

Glass bottle were used as a container for alcohol packaging to maintain the quality of 

alcohol. Glass bottle can be maintain the food long time than other package that can protect 

high temperature and oxygen barrier and water vapor transmission . The glass bottle did not 

change properties by thermal changes. By the capacity of liquid beverage, glass bottle design 

are consider round shape and rectangle shape. Properties of Glass bottle packing is suitable for 

alcoholic beverage then plastic bottle. It can maintain the taste for long time store of beverages. 
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Glass bottle strong physical properties for product, however, bottle glass is easy to break and 

heavy in weight and it less convenience function for alcohol packaging.  

PET Bottle  

Nowadays, Plastic bottle were used instance of glass bottle for alcoholic beverage 

package. PET plastic bottles weigh about 30% less than glass. This means that they save money 

on transportation and therefore reduced greenhouse gas emissions. The barrier property of PET 

bottle can be improved by coating or using multi layers. However, because of gas barrier 

property of PET is poor, then shelf life of PET bottle is limited when compare with the glass 

bottle. Most of the peoples think polyethylene terephthalate (PET) is low chemical resistance 

to protect the food, so that most of the package layers put the PET at the outside layer from air 

side. Alcohol package material must have strong chemical resistance to protect the food and 

product safety. 

Bag in Box packaging 

Bag-in-box packaging is cost efficient for whisky packaging because of low transport 

and storage costs. The bag-in-box is very light weight and flexible. The barrier property can be 

improved by using multi-layer or coating. BIB package also can maintain the needed properties 

as glass bottle and PET bottle and then whisky product with that package can be cheaper than 

other same product with different package design. Moreover, for pouring or taking product out 

from BIB package protect from spilling. 

Aluminum Bottle  

Aluminum bottle package for whisky is good barrier properties, so it can maintain the 

taste long time. And then, aluminum bottle is light weight and non-reactive nature, so that it is 

can be more convenience than glass bottle and Aluminum bottle can show role of whisky with 

high class.   Screw up Whisky aluminum bottle may be less convenience for whisky product. 

Moreover, aluminum bottle packaging is too expensive for whisky. 
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CHAPTER 4 

DEVELOPMENT OF CUSTOMER NEEDS AND DESIGN CONCEPT 

4.1 Mission Statement 

 For the new product design, Mission statement will show overall strategy plan of new 

design concept. Mission statement is written to explain what they will be doing and project 

goals. New design development team need to consider assumption, scope limitation and 

constraints before modeling and prototyping by establishing target specification. So that, 

mission will be clear, Stakeholder Company bring whisky product with new package avenues 

for creative  design  that target to  Business executive  and over 18 years age man and woman. 

 

Mission Statement          :  Innovative Whisky Package 

 

Product Description   :  Bag in Box package for alcohol 

beverage 

Key Business Goals  :  30% of profit margin 

     : Initial 5% market share 

  : Supplement beverage business 

 

Primary Market   :  All Liqueurs 

Secondary Market   :  Over 18 years age men and woman 

     : Business executive  

 

Assumption and Constraints      :  Compact storage design  

       :   Light Weight material  

 

Stakeholders               :   IBCT Company Ltd, Users 

Avenues for Creative Design         :  Cannot break package   

          :  Light weight                                     

  :  To contain barrier properties 

               

Scope Limitation   :    For whisky beverage package 
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4.2. Marketing Study  

4.2.1 Packaging as a brand-building tool 

Businesses and other organizations are frantically trying to find new ways to get the 

customers to purchase their products. At the point of purchasing a product packaging is what 

serves as a direct link between the product within and the customer looking to make a purchase. 

If the packaging id not doing anything, when it comes to drawing attention to the product, then 

probably nobody is going to buy the product. Whether brand packaging is designed for business 

to business or customer retail sales, packaging is everything when it comes to truly reflecting 

the brand. Having a good packaging design will continue to work for company and product for 

many years to come, which will allow to build larger amount of loyalty all along the way.   

A package that is easy to handle, or minimizes damage losses will cut marketing costs, 

thus boosting profit. On the sales side, packaged goods typically are more attractive and 

therefore better than items sold in bulk (Stanton, 1991). Packaging also touches on the 

marketing mix. A marketing mix is the mix of controlled marketing variables that a firm uses 

to pursue the desired level of sales in the target market (Churchill 1995). 

In order to penetrate the market with packaging, that is when we can generate real brand 

power, generating the appreciation of our customers and building business as a result. 

Packaging has a better reach than advertising does, and can set a brand apart from its 

competitors. It promotes and reinforces the purchase decision not only at the point of purchase, 

but also every time the product is used. So, packaging is one of the most valuable tool in today’s 

marketing communications, necessitating more detail analysis of its elements and an impact of 

those elements on customer buying behavior. 

 

4.2.2 Packaging strategy to meet the market 

An effective packaging strategy can contribute to the brand’s competitive advantage. A 

good packaging strategy will en endeavor to produce packaging that is unique, functional, safe, 

and easy to remove, promotes product benefits and promotes the brand. Excellent product 

packaging is a link that that delivers the products’ information & consumers’ purchasing desire, 

and it should include the arts, materials, psychological, market and many other factors. 

Therefore, packaging strategy is important factor to make the new product design development 

and need to collect customer needed survey to meet needed packaging function for our product 

design. 

For customer needed survey, the questions about package of whisky can find the 

functions of our product package what type of functions and design  will be used by the survey, 

to meet these function; 

 Fill good Protection (barrier function) (To be fresh long time) 

  Handling the Fill good (convenient function) (Contain handle or easy to curry design) 

  Warehouse/Distribution (logistic function) (Easy to store and distribute) 

 Communication with customer (marketing function) 
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4.2.3 Design data survey to know the customer needs 

The first portion is to be know the personal statement for general information and their 

behavior that can be used to build up profile of an average customers and their understanding 

of background and motivations. The second part can supply the design consideration for 

whisky packaging that will show the product perception was to identify actual user needs and 

important factor. 

1. What is your age?   ……………………. 

 

 

 between 23 to 25  24 

 between 26 to 30  26 

 between 31 to 35 13 

 between 36 to 40 1 

 between 41 to 55  6 

 

  

  

  
 

 

2. What is your gender? 

  

 Male  
55 

 Female 
13 

 

 

 

 

 

3. What is your occupation? 

  

  

 Student 
40 

 Business owner 
10 

 Government staff 
6 

 Company staff  
16 

 Independent  
1 

 

34%

37%

19%
1%9%

What is your age?

between 23 to 25

between 26 to 30

between 31 to 35

between 36 to 40

between 41 to 55

81%

19%

What is your gender?

Male

Female

55%

14%

8%

22%
1%

What isyour occupation ? 

Student

Business owner

Government staff

Company staff

Independent



35 

 

4. What type of beverage do you like?   

 Whisky  
41 

 Run 
1 

 Gin 
3 

 Beer  
20 

 Other 
3 

 

5. What is the reason for choosing the preferred drink? 

 Taste 
60 

 Price 
4 

 Package 
4 

 Advertisement  
1 

 Friend's suggestion 
2 

 Other 
2 

 

6. Which size do you like when you buy the alcohol?  

 Under 1 liter( 0.25L,0.5L,0.7L) 
51 

  Between 1 liter and 3 liters 
20 

 Between 3 liter and 5 liters 
 

 Between 5 liter and 20 liters 
 

 Over 20 liters 
 

 Blank 
2 

 

7. How long you take to consume for 1 liter alcohol? 

 One Day 
21 

 Within one week 
30 

 2-3 week 
11 

 Over one month  
6 

 Between one and 

three months 
5 

60%
2%5%

29%
4%

What type of Beverage?

Whisky

Run

Gin

Beer

Other

82%

6%
5%1%3%3%

Choosing the preferred 
drink?

Taste

Price

Package

Advertiseme
nt

70%

27%
3%

Which size for alcohol?

Under 1 liter(
0.25L,0.5L,0.7L)

Between 1 liter
and 3 liters

Between 1 liter
and 3 liters

Between 1 liter
and 3 liters

29%

41%

15%
8%7%

To Consume for 1 liter alcohol?

One Day

Within one week

2-3 week

Over one month
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4.2.4 Information about whisky and package of whisky 

To know the customer need on design, 18 questions asked to the right person to frame 

the design problem by making the scale on each question as show in table (4.1) 

(5 = very satisfied, 4 = satisfied, 3 = neutral, 2 = dissatisfied, 1 = very dissatisfied) 

 

Table 4.1 Design consideration questioners and satisfaction results 

 

 

 

 

5 4 3 2 1

1. How do you feel when you buy the glass package design for whisky? 19 35 18 0 1
48%

2. How do you feel when you buy the plastic package design

  for whisky? 
2 12 14 27 18

37%

3. How do you feel when you buy the Bag in Box package design for 

 whisky?
5 22 23 16 7

32%

4. How do you feel when you buy the whisky package is easy to open,  

reopen and reclose?
18 40 6 5 4

55%

5. How do you feel when your alcohol package cannot break? 24 40 5 1 3 55%

6. How do you feel when alcohol package cannot damage during 

the transport?
31 34 4 1 2

47%

7. How do you think for whisky, taste is the most important factor? 33 29 9 0 2
45%

8. How do you feel when you can buy ready mixed whisky that no need 

to mix with other such soda, ice, and water?
18 25 14 13 3

34%

9. Do you like to buy 3 to 5 liters of beverage with one package?

How do you feel when you buy whisky with this package is cheaper  10% 

or 20% than another package type?
31 21 5 1 1

42%

10. How do you feel when you buy the alcohol package with

 light weight?
16 43 11 2 1

59%

11. How do you feel when you buy alcohol package contain handle

 for carrying?
12 52 6 1 2

71%

12. How do you feel when you buy existing package design for 

 whisky?
2 14 55 1 1

75%

13. How do you feel when your alcohol package is difficult to reopen  with 

complex design?
2 0 10 49 12

67%

14. How do you feel when your whisky taste is changed by long time  

and frequently reopening times? (Due to oxidation) 
0 2 10 32 29

44%

15. How do you feel when you need to buy many packages and units  for 

your needed amount?
1 5 27 32 7

44%

16. How do you feel when your alcohol package weight is heavy? 0 0 29 37 6
51%

17. How do you feel when alcohol package can easily be dispensed  with 

dispensing cup and valve to control the amount of it?
15 46 11 0 1

63%

18.How do you feel when alcohol package contain transparent can

 see to inside for product color? 
22 43 5 1 1

59%
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19. Please identify the importance of message on the label of whisky package. 

 Selected People % 

Brand logo is written in English  21 28.8% 

Brand logo is written in local language 1 1.4% 

Label is shown by alcohol strength  24 32.9% 

Label is shown by type of whisky  25 34.2% 

Label is contain company address  1 1.4% 

Blank ( to show expiration date) 1 1.4% 

     

 73 100% 

 

4.3 Result analysis 

 
             From the result of questioner, customer needs can be consider base on Kano 

questioner and important criterion. For the first important group will find one customer 

need from Positive and negative view of questions. All requirements are taken from 

very satisfied (5) and satisfied (4). 
 

First important group of criterion: ( by the Kano questioners) and 

Requires  
 How do you feel when you buy the alcohol package with light 

weight? 
     59% 

 How do you feel when your alcohol package weight is heavy? 
 

 How do you feel when your alcohol package cannot break?  
55% 

 How do you feel when you buy existing package design for whisky? 
 

 How do you feel when you buy the whisky package is easy to open, 

reopen and reclose? 
55% 

 How do you feel when your alcohol package is difficult to reopen 

with complex design? 
 

 How do you think for whisky, taste is the most important factor? 
45% 

 How do you feel when your whisky taste is changed by long time 

and frequently  

reopening times? (Due to oxidation)  
 

 How do you feel when you buy whisky with BIB package is cheaper 

10% or 20% than another package type? 
42% 

 How do you feel when you need to buy many packages and units 

for your needed amount? 
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Second important group of criterion: 
   

 Alcohol package contain handle for carrying. 52 71% 

 With dispensing cup and valve to control the amount of whisky. 46 63% 

 Package contain transparent can see to inside for product colors. 43 59% 

 The glass package design for whisky. 35 48% 

 Alcohol package cannot damage during the transport 34 47% 

 Can buy ready mixed whisky that no need to mix with other 

such soda, ice, and water. 

 25 34% 

   

4.3.1 Customer needs Requirements 

 The customer needs as shown in the table (4.2), in which the relative importance is 

scaled from 1 to 5 for packaging function. Each number from 1 to 5 means as follows: 

1 is Feature is not desirable. 

2 is Feature is not important 

3 is Feature is normal, but it is not necessary. 

4 is Feature is highly desirable 

5 is Feature is critical 

 To decide the score, will consider 5, 4 and 2 score for product requirement score by 1 

to 5 important level due to clear the answer. Customer needed requirement score are divided 

by result analysis from questioner. There are: 

Requirement percent  100% to 70%   _ 5 

 70% to 50%  _ 4 

 Under 50%  _ 2  

But, maximum percent is in highest score (5=very satisfied) will be consider as highest 

score. Moreover, Product requirement are classified by packaging function. Marketing function 

is consider by label design and packaging design that scores are also divided by survey 

questioners.  
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Table 4.2 Product requirement and packaging function by customer 

 

No Properties  Product Requirements Score 

R 1 Barrier 

Function  

Taste is the most important factor. 5 

R 2 The alcohol package cannot break. 4 

R 3 Package contain transparent can see to inside for product 

colors. 

4 

R 4 The glass package design for whisky. 2 

R 5  Convenient  

Function 

Alcohol package contain handle for carrying. 5 

R 6  The whisky package is easy to open, reopen and reclose. 4 

R 7 The alcohol package with light weight. 4 

R 8  With dispensing cup and valve to control the amount of 

whisky. 

4 

R 9  Logistic  

Function 

Can buy ready mixed whisky that no need to mix with 

 other such soda, ice, and water. 

2 

R 10  Alcohol package cannot damage during the transport. 2 

R 11 Cost   package is cheaper  10% or 20% than another package 

type 

5 

R12  Marketing and 

communication 

Function  

 show the type of whisky  5 

R13 show alcohol strength  5 

R14 Brand logo is written in English  4 

R15 show company address 2 

R16 Brand logo is written in local language 2 

R17 show expiration date 2 

 

4.3.2 Product Specification 

 Product specification is a set of documented requirements and relation to be satisfied 

by a material, design, product, or service. A specification needs to consider the technical 

standard for product design development. Product design specification are considered during 

the design process because that distinction can be seen as the different between production 

process and material requirement. 
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4.3.2.1. Correlation Matrix 

This matrix call unit relationship matrix between specifications. By the correlation 

matrix, can consider the several of material, packaging process, Design and properties. Depend 

on this specification, will consider the relation between customer needs and needed 

specification of new product. 

Table 4.3 Correlation Matrix for packaging product specification 

 

Metric 

 No 
Need No Metrics Imp Unit/remark 

1 
2,3,4,5,6,8,9, 

10,11,12,13,15 
Material 5 

Glass, PET, 

 Bag in Box 

,Aluminum 

2 
1,3,4,5,6,7, 

11,13,14,15,16 
Type of coating 4 

None, monolayer, 

multilayer 

3 1,5,6,7,13,15 no of Layer for laminate 4 No of layer 

4 1,5,11,13, weight 5 g 

5 
1,3,6,11, 

12,13,14, 
Strength 3 Pa 

6 1,2,7,11,14, Product life 3 months 

7 1,2,11 % of alcohol 5 % per volume 

8 1,2,11,13 Package color 5 colors 

9 1,13 
Dimension of outer package 

diameter 
3 mm x mm 

10 1,5,14 
Dimension of inner package 

diameter 
3 mm x mm 

11 
1,2,3,6,8, 

12,13,14,16 
Design of Package 4 _ 

12 1,3,5,10,14, Cap/valve Material 4 Aluminum/Plastic 

13 
1,2,5,8,9, 

10,11,15,16 
Material of carton box 3 Folding carton 

14 1,2,3,5 Type of sealing 4 
heat sealing ,  

glue sealing 

15 1,2,8,11,13,16 Printability 4 flexography 

16 
1,7,8,9, 

11,13,15 
Label design (graphic design) 4 _ 

 

 

 



41 

4.3.2.2 Correlation Matrix with unit and product value 

  Correlation Matrix with unit and product values are consider for technical 

consideration of package design. This correlation table contain ideal value and unit for new 

package design. After that, the target specification value of whisky package can be established 

by suitable properties. Example, material for flexible package and outer box have  the relation 

with type of coating, no if layer for laminate, weight, strength, product life, package color, 

dimension of outer package diameter, dimension of inner package diameter, design of Package,  

cap/valve material, material of carton box and Printability that can see in table(4.4).  

Table 4.4 Correlation Matrix with unit for Ideal BIB package 

Metric 

 No 

Relation 

metric No 
Metrics Imp Unit Unit/remark 

Ideal 

value 

1 
2,3,4,5,6,8,9, 

10,11,12,13,15 
Material 5  

Glass, PET, 

 Bag in Box 

,Aluminum 

BIB 

2 
1,3,4,5,6,7, 

11,13,14,15,16 
Type of coating 4  

None, monolayer, 

multilayer 
 

3 1,5,6,7,13,15 
no of Layer for 

laminate 
4 No; No; of layer 3 layer 

4 1,5,11,13, weight 5 g g _ 

5 
1,3,6,11, 

12,13,14, 
Strength 3 N/kg Pa  

6 1,2,7,11,14, Product life 3 months months 12months 

7 1,2,11 % of alcohol 5 %/L % per volume 43% 

8 1,2,11,13 Package color 5 colors colors 4 

9 1,13 
Dimension of outer 

package diameter 
3 mm mm x mm  

10 1,5,14 
Dimension of inner 

package diameter 
3 mm mm x mm  

11 
1,2,3,6,8, 

12,13,14,16 
Design of Package 4  _  

12 1,3,5,10,14, Cap/valve Material 4  Aluminum/Plastic 
Plastic 

Valve 

13 
1,2,5,8,9, 

10,11,15,16 

Material of carton 

box 
3  Folding carton 

Folding 

carton 

14 1,2,3,5 Type of sealing 4  
heat sealing ,  

glue sealing 

Heat 

sealing 

15 1,2,8,11,13,16 Printability 4  flexography 
flexograp

hy 

16 
1,7,8,9, 

11,13,15 

Label design 

(graphic design) 
4  _ _ 
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4.3.3 Establish Product Specification  

 

 

Figure 4.1 Concept Development Process for new product innovation 

New product development process concept, ideation, design, test and release.. For 

concept developmnet, will start with mission Statemant to know what  value are we bringing, 

to whom. Identify customer needs show what customer wanted specification on product and 

then will establish target specification (from QFD) for our product.Generate product concept 

can be consider depend on score of customer need from QFD.Finally , will select product 

conccept to choose the product type what product will be developed by customer needs score. 

 

4.4 Quality Function Development 

4.4.1 Steps for Quality Function Development 

QFD is a structured tool, implemented by a mixed-disciplinary team, for planning and 

designing product according with customer expectations. For the new product design 

development, QFD is important to know the score of the customer needs. So that, design team 

can consider what are the requirement and important from customer needs.  

For building a House of Quality, firstly, customer needs (1) are identified by the team 

gathers or product design engineer for the information about what customers want. These 

customer needs are divided level (3) from 1 to 5 (1 = very insignificant to 5 = very significant) 

by result analysis from survey questioner that can be known how important each need to 

customer. QFD must contain compare analysis with another product from another companies 

and competitors, so that new product can know to rate with each customer need.  

For whisky package, compare analysis (4) will be make with products from Chinese 

manufacturers and Thailand manufacturers. Score will be consider 10= maximum, 4= normal 

meet with that customer need and 1 and 0.1 = very few amount impact to meet with that 

customer need.  
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 Rate a new design (4): Our product design must be create in QFD to rate the customer needs 

than pervious product. That can be known how will develop new product to satisfy customer 

needs. Whisky product design for today also can be divided by same score from compare 

analysis (10, 4, 1 and 0.1). 

Calculate improvement ratios (4): To calculate the improvement ratio, target future must be 

consider, due to that is the ratio of the rating of future product to current product. (Today 

/Our target future) 

 Identify sale impact (4): Sale impact of the improvement to the sale must be evaluated by 

marketing team, sale impact will consider each customer need for developing the design. Sale 

impact score will be divided with 5= maximum impact, 3=medium impact and 1= very few 

impact.  

Establish the hierarchy of customer needs (4): To know the final customer needs score is 

computed by multiplying its importance customer needs, improvement ratio, and sale point 

(important customer need rank * improvement ratio * sale impact). That Score will decide, 

what customer needs are most important for product design. 

Generate product specifications (2): Product specification are already shown in table (4.4) 

with their relation each other. 

Establish the needs-specifications matrix (5): The team identifies whether or not there is a 

relationship between each need and each specification, and also how strong that relation is 

Symbols or numerical values are used to express the relationships. 

Strong relationship  = 9 

Moderate relationship =3 

Possible relationship =1 

No relationship =0  

 

Figure 4.2 House of Quality 
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4.4.2 Method for Quality Function Development 

Improvement Ratio;  

Improvement Ration = Today / Our target future 

Example,  

Improvement ratio for (Taste is the most important factor) = 10 / 10 = 1 

 

Score for QFD;  

Score  = Important rank of customer needs * Improvement Ratio * Sale Impact 

Example, 

Score of customer needs for test of the most important factor = 5*1*5 

 = 25 

(Depend on that score will compute the rank for customer needs) 

 

Over all weighting; 

Over all weighting = Important rank of customer needs * Our Target future * Sale Impact 

Example, 

Over all weighting = 5*10*5 = 250 

 

Score for Specification; 

Score for technical specification = Total sum (Specific relationship amount of specification * 

Sale Impact)  

Example, 

Score for specification of Material =((9*5)+(9*3)+(9*3)+(3*3)+(9*3)+(3*1)+(9*8)+(9*100))  

  = 2247  

(That score for specification will consider for technical specification for choosing design) 
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House of Quality 

Table 4.5 Quality Function Development with Customer needs score
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Units 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Taste is the most important factor. 5 9 3 9 3 9 1 1 10 10 10 10 1 5 250 25 6 24%

The alcohol package cannot break. 4 9 3 3 3 3 1 3 3 4 4 1 4 4 3 48 48 2 5%

Package contain transparent can see to inside for product colors. 4 9 3 3 3 3 3 4 4 4 4 1 3 48 12 11 5%

The glass package design for whisky. 2 3 3 3 3 3 1 1 1 4 4 1 3 24 6 14 2%

Alcohol package contain handle for carrying. 5 3 3 3 10 4 1 4 4 1 20 20 7 2%

The whisky package is easy to open, reopen and reclose. 4 1 9 9 3 3 4 4 4 10 2.5 3 120 30 5 12%

The alcohol package with light weight. 4 9 3 9 1 3 1 1 4 0.1 1 4 4 3 48 48 2 5%

With dispensing cup and valve to control the amount of whisky. 4 9 3 4 0.1 1 4 4 3 48 48 2 5%

Can buy ready mixed whisky that no need to mix with

 other such soda, ice, and water.
2 3 1 3 9 1 0.1 0.1 1 10 1 2 20

7 0%

Alcohol package cannot damage during the transport. 2 9 2 3 1 3 1 1 1 1 4 4 1 8 8 13 1%

 package is cheaper  10% or 20% than another package type 5 9 1 1 1 1 10 1 1 4 4 5 100 100 1 10%

 show the type of whisky 5 1 1 3 10 10 10 10 1 3 150 15 9 15%

show alcohol stregth 5 3 1 3 10 10 10 10 1 3 150 15 9 15%

Brand logo is written in English 4 1 1 3 1 1 1 1 1 3 12 12 11 1%

show company address 2 1 1 1 1 1 1 1 1 1 2 2 15 0%

Brand logo is written in local language 2 1 1 0.1 1 0.1 0.1 1 1 0.2 2 15 0.00019

show expiration date 2 1 1 0.1 0.1 0.1 0.1 1 1 0.2 2 15 0.00019

score 2247 291 733 594 170 289 468 42 60 30 1243 439 334 315 44 132 1030.4

score Ranking 1 9 3 4 11 10 5 15 13 16 2 6 7 8 14 12
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With the result from the house of quality, the importance of customer needs and metrics can 

be summarized as: 

Table 4.6 Customer needs by rank 

No  Customer needs Rank 

1  Whisky product with Package design is cheaper  10% or 20% than 

another package type 

1 

2 The alcohol package with light weight. 2 

3 The alcohol package cannot break. 2 

4 With dispensing cup and valve to control the amount of whisky. 2 

5 The whisky package is easy to open, reopen and reclose. 5 

6 Taste is the most important factor. 6 

7 Alcohol package contain handle for carrying. 7 

8 Can buy ready mixed whisky that no need to mix with 

 other such soda, ice, and water. 

7 

9  Show the type of whisky  9 

10 Show alcohol strength  9 

 

4.4.3 Concept Generation  

By the QFD score, concept generation will be consider to make decision to choose the 

material or packaging process. First the company must establish the packaging concept to know 

what package should use or not. For selected design, can be continuous or not. Before 

prototype, specific element of the package must be consider important factor at the design 

concept. Safety and growing environmental concerns are also to be considered at choosing 

material, such as glass bottle and aluminum bottle recycle rate is larger than BIB package and 

PET bottle. And then, product distribution and advertising function are also consider that 

design concept. After choose the design, will consider detail for the construction of the sesign. 
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4.4.3.1Concept selection  

By the customer needs from QFD, we will select the material: Glass bottle, PET bottle, Bag 

in Box package and aluminum bottle. 

 

Table 4.7 Material concept selection for whisky product by customer needs 

No Customer needs Glass 

bottle 

PET 

bottle 

BIB 

package 

Aluminum 

bottle 

1  package is cheaper  10% or 20% than 

another package type 

 0  +  +  _ 

2 The alcohol package with light weight.  _  +  +  + 

3 The alcohol package cannot break.  _  +  +  + 

4 With dispensing cup and valve to control the 

amount of whisky. 

0   0  +  0 

5 The whisky package is easy to open, reopen 

and reclose. 

 +  +  +  + 

6 Taste is the most important factor.  +  _  _  + 

7 Alcohol package contain handle for carrying.  0  0  0  0 

8 Can buy ready mixed whisky that no need to 

mix with other such soda, ice, and water. 

 0  0  0  0 

9  show the type of whisky   0  0  0  0 

10 show alcohol strength   0  0  0  0 

Sum +’s 

 

Sum 0’s 

 

Sum _’s 

 2  4  5  4 

 6  5  4  5 

 2  1  1  1 

Net Score 

Rank 

Continue 

 

 0  3  4  3 

3  2  1  2 

 Yes  Yes  Yes  Yes 

 

From concept screening table, the concept of glass bottle, PET bottle, BIB package 

and aluminum bottle can be selected for whisky package, but for further study of innovative 

package design will select BIB package. 
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CHAPTER 5  

RESEARCH AND DISCUSSION 

 

5.1 Research of the packaging test 

  Packaging is important for the foot safety and packaging material properties. For 

research of the packaging test are carried out by the flexible inner bag that is important to 

maintain the whisky product with barrier function. So that, we can consider what material will 

be used for that packaging. For bag in box packaging, flexible inner bag will be tested by the 

barrier properties, heat sealing properties and mechanical properties. To get the good barrier 

properties, will find the relation of film thickness before lamination and heat sealing strength 

test. Moreover, for the gas barrier and oxygen barrier test are found to select the gas barrier 

material of package. Inner bag films are laminated with PE plastic and metal film to complete 

the heat sealing function submit liner layer with PE plastic again, that layers are tested by the 

following packaging tests ; 

 Lamination thickness test layer by layer 

 Hot tack test (for the heat seal strength) 

 Bonding Strength test (for lamination strength) 

 Differential Scanning Calorimetry (DSC) thermal analysis test 

 Oxygen Transmission Rate ,(OTR) test 

 Water Vapor Transmission Rate ,(WVTR) test 

Finally, for defining expire date, shelf life will be calculated for the quality control of 

whisky package product based on the product expire date.    

  

Figure 5.1 Laminated flexible inner bag for whisky package 
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5.1.1 Lamination thickness test layer by layer 

Flexible package thickness are measured before lamination and after lamination. 

However, films thickness should be considered and designed before lamination for needed 

properties. During lamination, films thickness can be detected by on – line films measuring 

system. After lamination and process of production, films thickness can be measured by off – 

line films measuring system. 

By off – line thickness testing system, laminated two samples are measured to know 

the dimension layer by layer. For PE/AL/PE + PE sample, first LLDPE layer will contact with 

air side is 35um, second is 12um and third LLDPE layer is 50um. That three layers are 

combined by lamination and then LLDPE (45um) layer is used by liner layer. For PE/MPET/PE 

+PE  sample, first LLDPE layer is 28um, second is 12um MPET layer and third LLDPE layer 

is 35um, LLDPE(45um) is also used as liner layer that can see in figure ( 4.4). 

 

Figure 5.2 Layers construction of flexible package inner bag 

 

Table 5.1 Thickness of films layer by layer for flexible inner bag 

 

Layers Material Unit Sample(1), 

PE/AL/PE + PE 

Sample(2), 

PE/MPET/PE +PE 

Layer A LLDPE um 35 28 

Layer B AL,PET um 12 12 

Layer C LLDPE um 50 35 

Layer D LLDPE um 45 45 

 

Sample (1) will be constructed by 35LLDPE//12AL//50LLDPE + 45LLDPE 

Sample (2) will be constructed by 28LLDPE//12AL//35LLDPE + 45LLDPE 

 

 

 



50 

5.1.2 Bonding Strength Test 

Flexible package for food product are used laminated material to get the barrier and 

tensile property. These laminations process of flexible package are made by bonding together 

three layers with different material. Laminations must contain adequate bond strength under 

standard test conditions. Therefore, bonding strength test is used to measure the lamination 

quality of packaging materials. So that, bonding strength is important for laminated layers to 

know the protection of flexible package during shipment from manufacturing plant to store and 

ease of opening the packaged item by the end user. For selected material, lamination process 

is needed to choose the adhesive glues.  To ensure that adhesive glues perform adequately, 

physical testing is needed to measure bonding strength on designated laminated flexible inner 

bag. 

This test method can be used to compare bond strength of both similar materials and 

different materials to study changes under these and other conditions of end use, providing 

caution is used with respect to the effects of the included force to bend the separated plies. This 

bonding strength test can be used for various lamination processes such as adhesive laminates, 

extrusion coatings, extrusion lamination and coextrusion. 

For inner flexible bag, bonding strength test result is stated in first layer and second 

layer of lamination that will be test both PE/Al lamination layers and PE/PMPET lamination 

layers. Bonding strength testing machine shows the result for polyethylene film and aluminum 

foil laminated layer is 1000 gf/inch and the result for polyethylene film and PMET foil 

laminated layer is 370 gf/inch. These bonding strength test will supply for the safety problems 

to establish appropriate safety and health practices for whisky package design. 

5.1.3 Differential Scanning Calorimetry (DSC) Thermal Analysis 

Differential scanning calorimetry analysis (DSC) is used for polymers and plastic layers 

as the physical thermal testing. DSC test is used by process quality control applications for 

plastic films, foils and layers.  By the result of test, material is consider and analyzed for the 

product package thermal properties by the heat change rate.  DSC test is carried out to 

understand the thermal properties of both Aluminum and PET films, and Polyethylene films 

because it is important to know the max temperature of sample, so that it can help to calculate 

the shelf life of the package. 

 At DSC testing analyzes, the amount of temperature to measure melting temperature 

within a sample. By measuring the heat flow rate from the across sample. For DSC test of 

flexible package sample (PE/AL/PE), as shown in figure (5.3), start onset point temperature is 

115.2 ˚C and end point temperature is 125.53 ˚C for low density polyethylene layers (LDPE). 

So that, peak temperature for LLDPE is 121.5 ˚C. For aluminum layer, the start onset point 

temperature is 228.68 ˚C and end point temperature is 258.30 ˚C and peak point temperature 

for Al layer is taken 254.62 ˚C. 

For another sample with MPET (PE/MPET/PE), as shown in figure (5.4), start onset 

point temperature is102.87 ̊ C and end point is 125.44 ̊ C, so that the peak temperature is 115.58 

˚C for the LLDPE. For the MPET, the start point temperature is 247.41 ˚C and end point 

temperature is 258.87 ˚C, and then we carry out for the peak point temperature for MPET is 



51 

253.97 ˚C.  The result can be different depend on package material properties, that are shown 

in figure (5.3) and (5.4). 

 

Figure 5.3 The DSC curve for sample of (PE/AL/PE) 

 

 

Figure 5.4 The DSC curve for (PE/MPET/PE) sample 

Layer A is AL at temp 254 °C        Layer B&C is LLDPE at 

121.5  °C 

Layer A is MPET at temp 253.9 °C        Layer B &C is LLDPE at 

115.5 °C 
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5.1.4 Optical Density for Metalized Films  

 To compete the barrier function, we need to know light transmission and appearance of 

films, so optical density test are carried out to know the light blocking ability and the amount 

of light penetration value on films. Optical Density is a material’s light blocking ability 

measured on Al film and MPET film. Optical Density result are shown by the score from 0 to 

3.0 without containing the unit. 

For the selected material, package material must be value of 2.0 to 3.0 unit less that 

value is measured for all layers of lamination material. The optical density of the flexible 

package can be measured by the light transmission rate of the sample. Films optical density 

have an increased values, when the light penetration values are decrease. The relationship 

between density values and light penetration can be calculate as shown below. 

A clear piece of film that allows 100% of the light to penetrate has a density value of 0. 

Radiographic film is never completely clear. Minimum OD value at various films are arrange 

of 0.1 to 0.2 density units.   Each unit of density decreases light penetration by a factor of 10. 

A film area with a density value of 1 allows 10% of the light to penetrate. A film area with a 

density value of 2 allows 10% of 10% (1.0%) light penetration and appears as a relatively dark 

area when viewed in the usual manner. The OD value 3 is the light transmission rate of the 

value is 0.1.When the light transmission rate value is decrease, optical density value is decrease. 

For aluminum laminated sample, light transmission value is measured 0.4, so that OD 

value is 2.4 .For MPET laminated sample, light transmission value is measured 1.0, and this 

OD value is 2. That answers were calculated by following equation. Maximum density of the 

films can be find depends on the film material and lamination process. 

 

𝑂𝑝𝑡𝑖𝑐𝑎𝑙 𝐷𝑔𝑒𝑛𝑠𝑖𝑡𝑦 (𝑢𝑛𝑖𝑡𝑙𝑒𝑠𝑠) = log 10    (
𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑡 𝑙𝑖𝑔ℎ𝑡

𝑇𝑟𝑎𝑛𝑠𝑚𝑖𝑡𝑡𝑒𝑑 𝑙𝑖𝑔ℎ𝑡 
  )    

= log 10 (
100

𝐿𝑖𝑔ℎ𝑡 𝑡𝑟𝑎𝑛𝑠𝑚𝑖𝑠𝑠𝑖𝑜𝑛 % 
  )                           

 

Table 5.2 Light transmission values for Al and MPET films optical density 

 

Light transmission (%) 1.0 0.8 0.6 0.5 0.4 0.3 0.1 

Optical Density(unit less) 2.00 2.10 2.20 2.30 2.40 2.50 3.00 
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Figure 5.5 The relationship of optical density and light transmission rate 

 

5.1.5 Oxygen Transmission Rate (OTR)  

 Fresh of whisky is important to maintain the brand product as the graphic outside design 

of the whisky package. For the films flexible bag, oxygen transmission rate test is curried out 

to determine which type of films material would be best for inner bad in box bag because ORT 

test can know the amount of oxygen that can meet with liquid product. For the food product, 

oxygen is main reactive compound that can change flavor and order by chemical reaction. So 

that OTR test is measured to find oxygen barrier materials for the freshness of the whisky. 

 

 

Figure 5.6 Oxygen Transmission Rate (OTR) Test function diagram 

OTR will measure the oxygen gas permeates through a film by the steady stat rate at 

standard condition of temperature 73 F (23 C) and 0% of PH. OTR values are shown in unit of 

cc/100 in2 /24 hr in US standard units and cc/m2/24 hr in metric unit. By comparing the relative 

oxygen barrier values in packaging films, will be choose the high oxygen barrier film that is 

not over 1cc/ 100 in2/ 24hr (15.5 cc/ m2 /24 hr) and some of the OTR values are shown with 

(cc  / m2 – day) that same time taken to test .flexible packaging films OTR values are shown 

in table (5.3). 
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 OTR value of PE/ AL /PE + PE is 0.423394 cc / (m2 –day) that amount is smaller 

than MPET metal layer. That result show that, it is the good oxygen barrier material to 

maintain the food. The result is shown in following figure (5.7).  

 

 

Figure 5.7 Oxygen Transmission Rate value for Al metalize (PE/ Al /PE + PE) 
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 OTR value for PE/ MPET /PE + PE is 5.077249 cc / (m2 –day) that amount is larger 

than Al metal layer. This result show that, it is suitable good oxygen barrier result to maintain 

the food but that is  not too good such as aluminum metalized film. The result is shown in 

following figure (5.8)  

  

  

Figure 5.8 Oxygen Transmission Rate for MPET metalized Films (PE/ MPET /PE +PE) 
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5.1.6 Water Vapor Transmission Rate (WVTR) 

 Water Vapor Transmission Rate (WVTR) test is applied for the barrier properties of 

the food package, it will be measure the entering amount of vapor weight through the sample 

at the specific temperature and RH %. WVTR is investigated of packaging material to know 

the penetration of moisture value through a substance that can be loss of liquor quality. 

 Water Vapor Transmission Rate for the PE/Al/PE + PE film is 0.406993 gm / (m2 – 

day) for the transmission of RH 87.8% and 0.417265 gm / (m2 – day) for the transmission of 

RH 90.0% that can be shown in figure (5.9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.9 Water Vapor Transmission Rate (WVTR) for Al metalized films (PE/AL/PE 

+PE) 
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Other Water Vapor Transmission Rate for the PE/ MPET /PE + PE film is 2.237451 

gm / (m2 – day) for the transmission of RH 87.8% and 2.160771 gm / (m2 – day) for the 

transmission of RH 90.0% that can be shown in figure (5.10). This result show that, Al 

metalized film is better than MPET metalized film for the moisture transmission resistance. 

 

 

Figure 5.10 Water Vapor Transmission Rate (WVTR) for MPET metalized films 

(PE/MPET/PE +PE) 
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Table 5.3 OTR value and WVTR value of flexible inner bag films 

 

Film Materials OTR WVTR 

PE / MPET/PE + PE 5.077249 2.160771 

PE / AL / PE + PE 0.423394 0.417265 

 

 

5.2 The Shelf life the Bag in Box Package 

   The shelf life of whisky package is calculated to known the remaining safe time and 

suitable time to consume. Between this shelf life, product cannot change flavor and odors, that 

is best condition to consume before product expire date. By the shelf life result, whisky product 

need to score the selected condition to reduce the changing temperature. That selected condition 

can be maintained by the whisky product during processing, packaging, storing and 

distribution.  

 To calculate the shelf life, will be used by Rule of Tem theory and Arrhenius Reaction 

Rate theory. This theory is based on temperature coefficient (Q10) by the temperature increasing 

rate ten degrees. Normal chemical reaction (Q10) value is 2.0 but BIB by the B package is contain 

two type, so that we will consider the Q10 value by the Rule of Ten theory. 

    By the Rule of Ten, 

𝑄10 = (
𝑅2

𝑅1
)

(
10

𝑇2−𝑇1
)

  

 

Q10 = reaction rate depend on temperature coefficient 

R = the reaction rate coefficient for every 10-degree rise 

R2/R1 = the ratio of reaction rate coefficient  

T= temperature  

By changing of 20 ˚C to 30 ˚C, 

Q10 = (1.5)(
10

30−20
) = 1.5 

 

By Changing of 30 ˚C to 40 ˚C 

      

Q10 = (1.7)(
10

40−30
) = 1.7 
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So, between 20 ˚C to 40 ˚C, have two Q10 value 1.5 and 1.7  

 

To calculate the Shelf life (Aging Rate), 

AAR(Accelerated Aging Rate) = Q10
(
Te _ Ta

10
)  

Ta = Ambient Temperature  

Te = Elevated Temperature  

Accelerated Aging Time Duration = Desired Real Time / AAR   

 

Shelf life of the whisky product will be calculate with the desired expiration date of the 

product is two year, and test temperature is 45 ˚C, reaction rate is 1.7 (unit less); 

 

AAR = 1.7 ((45 - 22) / 10) = 3.38869 

Accelerated Aging Time Duration = 730 / 3.38869 = 215 days ~ 7months 

 

Shelf life can be increased by storing low temperature such as medicine, example elevated 

temperature is 35 ˚C, shelf life will increase one year. In this position, label can be shown by 

notice such as this package will maintain under 30 ˚C or protect from sun life  
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5.3 Design concept for outer box 

Step 1: Create process layout for Whisky Package 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.11 The whisky packaging process layout with needed signal 

 For inner bag design, selected materials three layers (PE/ AL/PE) will be laminated and 

heat sealing process will be made with laminated layer and liner low density polyethylene 

(PE/Al/PE +LLDPE). After heat sealing, these bags will be installed the tag to be finish product 

flexible inner bag. Finally, the inner bags will be filled whisky product with BIB filling 

machine at packaging unit. 

 For the outer box, folding paper will be printed by containing bar coating, labeling 

process and graphic design. Printing design is also important as the product quality to attract 

the customer and to maintain their company brands. After printing process, folding carton with 

be cut with cutting machine for selected design, and then will be made folding carton box with 

folding machine. Finally, finish carton box will be send to the packaging unit to put the whisky 

inner bag that process layout are shown in figure (5.11). 
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Figure 5.12 The process layout for bag in box whisky packaging 

 

 

 

 

 

  

 

 

 

 

Figure 5.13 Picture of bag in box packaging process of whisky 
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 For automatic bag in box packaging of whisky is shown in figure (5.13), the process 

will start the carrying the bag from store. The inner bags and outer carton boxes will be 

supplied from other packaging factory as our design and needed order. Firstly, the inner bag 

will install the PE valve and will go to the filling process. After filling, these bags will be put 

into the folding carton box that come from directly the folding machine. Second, after putting 

the carton boxes, it will go to the wrapping machine to take the finish packaging and then it 

will be passed the coding machine. Finally, finish BIB package will be send to the inventory 

to go to the market.  

  

5.3.1 Design consideration for Folding Carton Box 

 For the design concept of the outer box, folding box designs will be considered by 

using PackMage 3.0 packaging software. For the carton boxes size are considered 3 liters and 

5 liters. Dimension for the 3 liters are length = 200 mm, width = 100 mm, height = 175 mm 

and liquid height is consider by 150mm for clearance and valve position. For 5 liters, length 

is 250 mm, width is 100mm, height is 200mm and liquid height is 180mm. For the various 

liters capacity, offset values, glued width, angle, space, lock’s length, over length, tuck flap 

length, fillet’s radius, and all bottom’s length are considered by folding carton box design 

calculation that are shown in Pack Mage software. For the Design (1), drawing can be seen in 

following figure (5.14). 

 

 

Figure 5.14 Drawing steps of Design no (1) with Pack Mage 3.0 software 
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 By pre designing the carton box, we have many advantages for manufacturing process. 

First, manufacturing dimension can be known for calculate the raw material and cost, so that 

material management can be calculated at folding carton box production process. And then, 

step by step process for folding machine can be seen by 3D show. We can improve the outer 

box design by changing the other value if need. Second, the outer box size can be considered 

for inner size, outer size and die – cut size can be known for printing process. Moreover, 

logistics or pack transportation can be considered by the outer size mode. As shown in figure 

(5.14), related parameter for folding will be calculated by changing the current parameter and 

that contain the calculation formula and extreme value constraint. Final design for Design (1) 

is shown in figure (5.15).  

 

 

Figure 5.15 Figure of Design no (1) with all dimensions of carton box 

  Folding of the carton box can be made manually and automatically with folding 

machine. From the 3D show folding step, folding process will be considered to fix the paper 

box. 
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Figure 5.16 Figure of Design no (1) with 3D design of carton box 

 

Concept design (1): End lock folding carton box design 

   

 

Figure 5.17 3D design for the outer carton box the whisky 

 This tube type structure is easy to fold and difficult to open the bottom side and this 

structure is very protective to hold the heavy product. The bottom strengthened snap lock is 

also called automatic end lock packaging box. Key point of this end - lock packaging design 

are very sample for paper cutting and strong to hold the weight of the inside bag. 
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Concept design (2): Same inter lock both side carton box design 

   

 

Figure 5.18 Concept design (2), folding carton box drawing and 3D design for outer box 

 In design (2), that box is interlocking with dust flap and cover, the upper and lower 

tucks are extensions of the same side panel. This package design is convenient to put the inside 

package for product with manually or automatically. However, that design is not too strong as 

design (1), but the tuck and the lock combined together can be protective for inner product. 

 

Concept design (3): Besides sealing with glue and handling design 

   

 

Figure 5.19 Concept design (3), folding carton box drawing and 3D design for outer box 

 This package design is double handhold package design and different with another 

design because sealing is at the both beside of the package. The folding cardboard make right 

angle to the side panel and the bottle panel to form a tray box edge part. That carton box design 

is easy to cut the folding paper but flexible inner bag must be put beside of the paper box. 
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Concept design (4): Besides sealing with glue and handling design 

   

 

Figure 5.20 Concept design (4), folding carton box drawing and 3D design for outer box 

 This design of the carton box can put the inner whisky bag by laying position and can 

carry that position. Outer box need to stand when we open the hole to pull out the valve. That 

whisky package design can be use the gift box to pay the present. That design is suitable to 

hold the inner weight and it has strength and tightness. However, this design can be waste raw 

material folding cardboard during the cutting die process. 

 

Concept design (5): Sealing with glue and handling design 

   

 

Figure 5.21 Concept design (5), folding carton box drawing and 3D design for outer box 

 This box design, the upper cover is being sealing by overlapping seal end box to contain 

the handle for handhold top that design is good for transportation. By carton box are folding 

with glue sealing both shake covers, from the cartons. Bottom closing design is suitable for the 

heavy weight of the goods, and has resistance by pressure and vibration. 
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5.3.2 Labeling Process for outer carton box 

 In BIB package, Labeling and bar coding are printed directly on the corrugate outer box 

that is not same with other packaging label type. In bottling process, labeling at the bottle with 

glue or sticker. In BIB package, label will be printed with previous bottle figure, type of whisky, 

and % of alcohol. By the customer need design for label, 34.2% of people from survey want to 

show type of whisky, 32.9% want to see the alcohol strength and 28.8% want to see label is 

written by English. So that, label design is completed with these factors. Alcoholic labeling 

law and regulation were already shown in chapter (2). For the new label design, there are 

important to complete on the printed graphic; 

 Type of whisky 

 Oak type 

 Alcohol strength 

 Brand name 

 Net weight 

 Vintage or Age  

Whisky package label is most important in graphic design to maintain the brand. As 

shown in figure (4.18), we will use previous label design with the whisky bottle to show the 

brand image and same quality with these brand. So that, previous bottle design is directly used 

at the graphic design. Company address and barcode will be put at the corner of the box, also 

alcohol percent will be shown again for clear information. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.22 The label design of the whisky packaging on the printed carton box 
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 To open the tap, caution drawings are shown on the printed box. By the market design 

and customer needs need to show the company address with the web site address as the extra 

data. Figure (5.22), is shown the left side of the label with caution that contain four picture to 

open the tag. 

 

Figure 5.23 The labeling design with the caution information 

 

 

Figure 5.24 Alcohol percent, company address and barcoding from the label design 
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5.3.3 Sample graphic design of the outer carton box 

The front view of the folding carton box 

 

Figure 5.25 Sample graphic design of the friend view of the carton box 

 

Figure 5.26 Sample graphic design of the back view of the carton box 
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Figure 5.27 The graphic design of right and left view of the carton box 
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Figure 5.28 The sample 3D design of side views and front view  of the outer carton box 
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5.4 Cost and Specification 

 For the BIB whisky package, cost will be considered for the package one unit and 10000 

backage because BIB package machine can be produced 220 boxes / hr (1760 boxes per day). 

So that, we can be calculate by one week for 10000 boxes. Warehouse and distribution cost are 

will not considered for BIB packaging cost. That costes and labour amount are assumed by 

only one BIB package machine and one packaging line. 

Table 5.4 Product raw material and Packaging Cost forBIB 10000 packages 

Item Unit Cost/unit ($) Quantity Total ($)  

      

Raw material 

(Whisky) Liters 6 10000 60000  

Inner Bag  bag 0.46 10000 4600  

Tag valve 0.2 10000 2000  

Corrugated box box 0.2 10000 2000  

     68600 

      

Labor  cost/day people (3people x $10) ($30 x 6 days) $180   

variable cost     $100   

     $280  

Total Cost ($)     68880 

 

Table 5.5 Specification of Bag in Box Package of whisky product 

 

No Metrics Unit/remark Specification 

1 Material of Inner Bag   PE/AL /PE +PE 

2 Material of carton box Folding Carton Duplex Board 

3 no of Layer for laminate No of layer 4 

4 weight kg 3.2 

5 Strength Pa   

6 Product life months 6 

7 % of alcohol % per volume 43% 

8 Package color colors 4 

9 Dimension of outer package diameter mm x mm 200x175x100 

10 Dimension of inner package diameter mm x mm 500x300 

11 Design of Package _ with Handle 

12 Cap/valve Material Aluminum/Plastic HDPE 

13 Type of sealing 
heat sealing , 

Heat sealing  
glue sealing 

14 Printability flexography   
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CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS 

 

6.1 Conclusion 

 The objective of this research to study and pay attention to improve the whisky 

packaging with Bag in Box packaging design. BIB package are deigned instanve of glass bottle 

previous designs. To find the renovative pakage design, I already studied the current design of 

glass bottle and PET bottle IBTC compay limited , Al bottle of the whilsky. For customers 

requirement, 70 peoples in different area were surveied  questionnaire by 19 qusetion to know 

the customer expected design. So that, the design problem of whisky package are solved by 

alternative BIB design  that can not break , easy to carry and less weight with low cost. Bag in 

box package was designed by safety innet bag  for whisky product and printed outer carton 

box. For inner bag, we used  low density polyethylene plastic films , thin  aluminun foil for 

product safety to maintain the flavors and colors. Dry lamination process are used for 

PE/AL/PE materials by adhesive lamination. Sealing type for flexible inner bag, heat sealing 

process will be used with liner low density polyethylene ( LLDPE ) to increace the heat sealing 

strenght. Finally thickness structure before heat sealing , (35LLDPE//12AL//50LLDPE + 

45LLDPE) was choosed to improve the barrier properties especially gas permeation.  For inner 

bag film, needed packaging tests are already tested by the lbotatory of  packaging company 

that Polyplex ( Thailand) Public Company Limited. Tag from the inner bag was used high 

density polyethylene plastic (HDPE) to be strength and safety for the whisky product. 

 For outer carton box design, 3 liters and 5 liters volume capacity were considered for 

BIB whisky package. At BIB packaging process, Inner bag nad outer box were designed to be 

able to package both manually and automatically. BIB package was designed to be light weigt 

and easy to carry. For carton box design, 3D concept desingn 5 sample are used at design 

consideration. For design analysis model, 3D graphic sample are shown by the labeling design. 

For marketing function, it would not be change brand name and label of whisky because that 

brand is famous in Myanmar. Final product prototye and testing could not be done because of 

time limit of research. 

 By the result from previous chapers, It can be concluted that bag in box package was 

designed as light weight, cannot break package, easy to carry and can buy 3 liters and 5 liters 

of whisky without changing the flavour and colour of whisky. Moreover, that package desing 

is cheaper than other package design for whisky product. Bag in box packaging  materials cost 

and packaging process cost is lower than another packaging type and BIB innovation design is 

very convenience to transpot and easy to use.  

 

6.2 Recommendations 

 Bag in Box whisky package design are already shown by related packaging research 

and tests. Adhesive lamination technology and heat sealing technology are used for inner bag 

innovation design. For 3 liters and more, suitable material are already selected for whisky 

strong alcohol to be safety of product. By the material secection, we already choice the Al 
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metalized film , 35 LLDPE/12AL/50 LLDPE + 45LLDPE by the packaging films tests 

results. Moreover, packaging results form plastic and MPET metalized films are already 

compared with plastic AL metalized films by the barrier function, sealing strength function 

and mechanical properties. Finally, whisky product packaging are innovated with food safety 

bag in box packaging for 3 liters of whisky that can meintain the flavor , ordor, aging and 

taste untail the shelf life. 
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APPENDIX(A) 

 Survey for alcohol Beverage 

 

1. What is your age?   ……………………. 

 

2. What is your gender? 

         Male                                         Female 

3. What is your nationality?     …………………………………………. 

 

4. Have you ever consumed alcohol? 

        Yes                                       No 

5. What is your occupation? 

 Student 

 Business owner 

 Government staff 

 Company staff  

 Independent 

 

6. What type of beverage do you like?      ( မ ည ္သည ့္ အ ရ က္အ မ ိ် ဳ း အ စ  းကိို ၾ ကိိုက္ႏ ွစ ္သက္သ န ည ္း ) 

 Whisky  ( ၀ ီစ ကီ )  

 Rum ( ရ မ ္)  

 Gin  ( ဂ ် င ္)  

 Beer ( ဘီယ  ) 

 Other ( တျ ခ  း အ မ ် ိဳ း အ စ  း )  

  
7. What is the reason for choosing the preferred drink?  ( ကိိုယ္ႀ ကိိုင ္ န ွစ ္သက္ေသ  အ ရ က္ အ မ ် ိဳ း 
အ စ  းကိို မ ည ္ ကဲ႕ သိို႕ေ ရ  းခ ် ယ္သန ည ္း။) 

 Taste  ( အရ သ  ) 

 Price ( ေ စ ် းႏွိုန ္း ) 

 Package ( ပ ါ ကင ္ထိုပ ္ပ ိိုးမ ွဳ ဒ ီဇ ိိုင ္း) 
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 Advertisement  ( ေ ၾ က ္ျ င   ) 

 Friend’s suggestion  ( သူင ယ္ခ ် င ္း၏ အ ၾ ကံေ ပ းမ ွဳ ) 

 Other (တျ ခ  းအ ေ ၾ က င ္း အ ရ  ) 

8. Which size do you like when you buy the alcohol?  (မ ည ္သည ္  ့ ပ မ  ဏ ပ ါ ၀ ငေ္ သ  အ ရ က္ကိို  
ေ ရ  းခ ် ယ္ ၀ ယ္ယူ သန ည ္း)  

 Under 1 liter (0.25L, 0.5L, 0.7L) ( ၁ လီတ  ေ အ  က ္ ပ မ  ဏ အ ရ  ယ္ အ စ  း ) 

 Between 1 liter and 3 liters  ( ၁ လီတ  န ွင ့္ ၃ လီတ  ၾ က း ) 

 Between 3 liters and 5 liters  ( ၃ လီတ  န ွင ့္ ၅ လီတ  ၾ က း  

 Between 5 liters and 20 liters  ( ၅ လီတ  န ွင ့္ ၂၀ လီတ  ၾ က း )   

 Over 20 liters    ( ၂၀ လီတ  န ွင ့္ အ ထက္) 

9. How long you take to consume for 1 liter alcohol? ( ၁ လီတ  ပ ါ ၀ င ္ေ ရ  အ ရက္ပ မ  ဏ တခ ို ကိို 
အ ခ ် ိန ္မ ညမ္ ွ် ၾ က ေ အ  င ္ေ သ က္သံိုး သန ည ္း)  

 One day ( ၁ ရ က္ ) 

 Within one week    ( ၁ ပ ါ တ္အ တ င ္း ) 

 2-3 week     ( ၂ ပ ါ တ,္၃ ပ ါ တ္ ) 

 Over one month    ( ၁ လေ က်  ္ ) 

 Between one and three months  ( ၁လ ႏ ွင ့္ ၃ လၾ က း ) 

10. What package do you like for alcohol beverage?(မ ည ္သည ့္ ထိုပ ္ပ ိိုးမ ွဳ ႕ ပ ံိုစ ံကိို ၾ ကိိုက္ႏ ွစ ္သက္သ န ည ္း)  

With Glass bottle   ( ဖ န ္ပ ိုလင ္းျ ဖ င ့္ထိုပ ္ပ ိိုးမ ွဳ )           Bag in Box package( စက ၠဳဘ ူးခြန္ျဖင့္ ထုပ္ပ္ုူးမ ၠဳ ) 
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With Plastic bottle (PEပ လပ ္စ တတ္ပ ိုလင ္းျ ဖ င ့္ ထိုပ ္ပ ိိုးမ ွဳ)   Aluminum bottle (အ လူမ ီန ီယမ ္ ပ ိုလင ္းျ ဖ င ့္ 

ထိုပ ္ပ ိိုးမ ွဳ) 

 

 

Please mark the scale which best represents your attitude towards the corresponding question.  

(5 = very satisfied, 4 = satisfied, 3 = neutral, 2 = dissatisfied, 1 = very dissatisfied) 

( ေ အ  က ္ပ ါ  ေ မ းခ  န္းမ်  းကိို စ ိတ္ခ ံစ  း မ ွဳ အ ေ န အ ထ းေ ပၚ မတူည ္ ၍ ေ ရ  းခ ် ယ္ေ ပ းပ ါ ) 

(၅= အ လ န ္ႀ ကိ  ိုက္ႏ ွစ ္သက္) (၄=ႀ ကိ  ိုက္ႏ ွစ ္သက္) ( ၃=သ မ န ္) (၂=မ ႏွစ ္သက္) ( ၁=အ လ န ္ကိို မ ႏွစ ္သက္) 

1. How do you feel when you buy the glass package design for whisky?  ( ဖ န ္ပ ိုလင ္း ပ ါ တ္ကင ္ျ ဖင ့္ 
ထိုပ ္ပ ိိုးထ းေ သ  ၀ ီစ က ီပ ိုလင ္း အ  း ၀ ယ္ရ တ  ဘယ္လ ိိုခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

2. How do you feel when you buy the plastic package design for whisky? (ပ လစ ္စ တစ ္ပ ိုလင ္း ျ ဖ င ့္ 
ထိုပ ္ပ ိိုးထ းေ သ  ၀ ီစ က ီပ ိုလင ္း အ  း ၀ ယ္ရ တ  ဘယ္လ ိိုခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

3. How do you feel when you buy the Bag in Box package design for whisky?(စက  ဳ ဘူး ျ ဖ င ့္ 
ထိုပ ္ပ ိိုးထ း ျ ပ ီး ဖ  င့္ရ န ္လ ယ္ကူေ သ  ၀ ီစ ကီ ပ ိုလင ္းအ  း ၀ ယ္ရ တ  ဘယ္လ ိိုခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 
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1 = very dissatisfied 

 

4. How do you feel when you buy the whisky package is easy to open, reopen and reclose? 

(ဖ  င့္ ရ န ္လ ယ္ ကူျ ပ ီး အ ၾ ကိမ ္မ ် းစ    ျ ပ န ္၍ ဖ  င့္ ၊ ပ ိတ္ ၀ ီစ ကီ ပ ိုလင ္းအ  း ၀ ယ္ရ တ  ဘယ္လ ိိုခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

5. How do you feel when your alcohol package cannot break?  

(သင ္၏ အ ရ က္ ထိုတ္ပ ိိုးမ ွဳ သည ္ အ က နဲ ိိုင ္ မ က် ိဳ းပ ဲ႕န ိိုင ္လ်ငွ ္ဘယ္လ ိိုခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

6. How do you feel when alcohol package cannot damage during the transport? 

( သင ္၀ ယ္ယူထ  းေ သ  အ ရ ကပ္ ိုလင ္းအ  း တျ ခ  းသိို႕သယ္ေ ဆ င ္ေ သ  အခါ ပ ် က္စ ီးမ ွဳ မ ရ ိွလ် င ္ မ ည ္ကဲ႕သိို႕ 
ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

7. How do you think for whisky, taste is the most important factor? 

( သင ္ ၀ ီစ ကီ ကိို ၀ ယ္ယူေ သ  အခါ သူ၏ အ ရ သ  သည ္ အ ဓ ိက က် ပ ါ လ း) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

8. How do you feel when you can buy ready mixed whisky that no need to mix with other 

such soda, ice, and water? 

(ဆိိုဒ ါ ၊ ေ ရ ခ ဲ၊ေ ရ တိို႕ျ ဖ င ့္ အ ဆင ္သင ့္ေ ရ  စ ပျ္ ပ ီး ၀ ီစ က ီအ  း၀ ယ္ယူန ိိုင ္ေ သ  အခါ မ ည ္ကဲ႕သိို ႕ ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 
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9. Do you like to buy 3 to 5 liters of beverage with one package? 

( တျ ပ ိိုင ္တည ္းျ ဖ င ္  ့ လိိုအ ပ ္သေ လ က္ ပ မ  ဏ ၃ လီတ  မ ွ ၅ လီတ  ကိို ပ ါ တ္ကင ္တခ ိုတည ္းျ ဖ င ့္ ၀ ယ္ယူန ိိုင ္ေ သ  
အခါ မ ည ္ကဲ႕သိို႕ ခ ံစ  းရ သန ညး္။) 

 

        Yes                                       No 

 

If you like that package,  

အ ကယ္၍ၾ ကိိုက္န ွစ ္သက္လ ွ် င ္ , 

How do you feel when you buy whisky with this package is cheaper 10% or 20% than 

another package type? 

( ထိိုကဲ႕ေ သ  တျ ပ ိိုင ္တည ္း ၀ယ္ခ ် င ္းအ  းျဖ င ့္ ၁၀% သိို႕မ ဟို တ္ ၂၀ % ေ စ ် းသက္သ  ေ သ  အခါ မ ည ္ကဲ႕သိို႕ 
ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

10. How do you feel when you buy the alcohol package with light weight? 

( ေ ပ ါ ့ပါ ေ သ  ထိုပ ္ပ ိိုးမ ွဳ မ ် ိဳ းျ ဖ င ့္ အ ရ က္ပ ါ တ္ကင ္အ  း၀ ယ္ယူန ိိုငေ္ သ  အခါ မ ည ္ကဲ႕သိို႕ ခ ံစ  းရသန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

11. How do you feel when you buy alcohol package contain handle for carrying? 

( အ ရ က္ ပ ါ တ္ကင ္တ င ္သယ္ရ လ ယ္ကိုရ န ္ လက္က ိိုင ္ပ ါ ေ သ  အ ခ ါ မ ည ္သိို႕ ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied  

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

12. How do you feel when you buy existing package design for whisky? 

( ေ စ ် းက က္တ င ္ရ ိွျ ပ ီးျ ဖ စ ္ေ သ  ရ ိိုးရ ိိုး ၀ ီစ ကီ ပ ါ တ္ကင ္ဒ ီဇ ိို္င ္းအ  း၀ ယ္ယူ  ေ သ  အခါ မ ည ္ကဲ႕သိို႕ ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

        



82 

13. How do you feel when your alcohol package is difficult to reopen with complex design? 

(ရ ွိုပ ္ေ ထ းေ သ  ဒ ီဇ ိိုင ္း ျ ဖ င ့္  ျ ပ န ္ပတိ္ရ ခ က္ေ သ  အခါ မ ည ္ကဲ႕သိို ႕ ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

14. How do you feel when your whisky taste is changed by long time and frequently 

reopening times? (Due to oxidation)  

(ဖ  င့္၊ပ ိတ္ အ ၾ ကိမ ္ေ ရ မ ်  းေ သ ေၾ က င ့္ ၀ ီစ က ီ၏ အ ရ သ ေ ျ ပ  ငး္လဲသ  းေ သ  အခါ မ ည ္ကဲ႕သိို႕ ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

15. How do you feel when you need to buy many packages and units for your needed 

amount? 

(သင ္လိိုခ ် င ္ေ သ  ပ မ  ဏ ရ ရ ိွရ န ္ အ တ က္ ပ ိုလင ္းေ ပ ါ င ္းမ ်  းစ    ။ ဘူးေ ပ ါ င ္းမ ်  းစ    ၀ ယ္ယူေ သ  အခါ မ ည ္ကဲ႕သိို႕ 
ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

16. How do you feel when your alcohol package weight is heavy? 

( သင ္၀ ယ္ယူမ ည ့္ ၀ ီစ ကီ၏ ထိုပ ္ပ ိိုးမ ွဳ သည ္  ေ လးလံေ သ  အခါ မ ည ္ကဲ႕သိို႕ ခ ံစ  းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

 

17. How do you feel when alcohol package can easily be dispensed with dispensing cup 

and valve to control the amount of it? 

( သင ္၀ ယ္ယူခ ဲ႕ေ သ  ၀ ီစ ကီ ထိုပ ္ပ ိိုးမ ွဳ တ င ္ခ  က္ထသဲိို႕ထည ့္  ေ သ  အခါ လ ယ္ကူသည ့္ ပ ံိုစ ံရ ိွေသ  valve (ဗ  း) 
ပ ါ ရ ိွေ သ  အခါ မ ည ္ကဲ႕သိို႕ ခ ံစ းရ သန ည ္း။) 

5 = very satisfied 

4 = satisfied 
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3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

 

18. How do you feel when alcohol package contain transparent can see to inside for product 

color?  

( ၀ ီစ ကီထိုပ ္ပ ိိုးမ ွဳ တ င ္အ တ င ္းပ ိိုင ္းသိို႕ အ ရ ည ္၏ အ ေ ရ  င ္အေသ းကိို ထိိုးေ ဖ  က ္ျ မ င ္ရ လ် ွင ္မ ည ္သိို႕ခ ံစ  းရ သန ည ္း ) 
5 = very satisfied 

4 = satisfied 

3 = neutral 

2 = dissatisfied 

1 = very dissatisfied 

19. Please identify the importance of message on the label of whisky package. 

(၀ ီစ ကီ ပ ါ တ္က င ္တခ ို ၏  ေ လဘယ ္တ င ္ မ ည ္သည ့့္ အ ရ  သ ည ္ အ ေ ရ းၾ ကီးဆံိုး ျ ဖ စ ္ပ ါ သန ည ္း။)  

 Brand logo is written in English ( Brand လိိုဂ ိို ကိို အ ဂ ၤလိပ ္ လိိုေ ရ းျ ခ င ္း) 

 Brand logo is written in Local language (Brand လိိုဂ ိို ကိို ျ မ န ္မ   လိို ေ ရးသ းျ ခ င ္း)  

 Label is shown by alcohol strength  (အ ယ္ကိိုေ ဟ  ပ ါ ၀ င ္မ ွဳ  ပ မ  ဏ ကိို  ေ ဖ  ္ျ ပ ျ ခင ္း)  

 Label is shown by type of whisky  (၀ ီစ ကီ အ မ ် ိိုးအ စ  းကိို  ေ ဖ  ္ျ ပ ခ ်င ္း)   

 Label is contain company address. (ကိုမ ၸဏ ီလိပ ္စ  က ိိုေ ဖ  ္ျ ပ ခ ် င ္း) 

 

   Other ………………………………………………………………………………… 
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APPENDEX (B) 

Selected Material Properties of Various Commodity Resins 

 

Property  Unit 
Poly(ethylene 

 terephalate) 
Polyethylene polystyrene 

Polyurethane 

(thermoplastic) 

PVC 

(unplasticized) 

PVC 

(plasticized) 

Density ( g/cm3 ) 1.29 _ 1.40 0.90 _ 0.91 1.04 _ 1.05 1.12 _ 1.24 1.30 _ 1.58 1.16 _ 1.35 

Flexural moduls (psi@73 °F)  350,000_450,000 170,000_250,000 380,000_500,000 _ 300,000_500,000 _ 

Tensile modulus ( psi ) 400,000_600,000 165,000_225,000 330,000_485,000 _ 350,000_600,000 _ 

Tensile strength  

at break ( psi ) 
7,000_10,500 4,500_6,000 5,200_8,200 4,500_9,000 5,900_7,500 1,500_3,500 

Tensile 

elongation 

 at break  ( % ) 

30_300 100_600 1.2_3.6 60_550 40_80 200_450 

Izod impact  

strength 

( ft-lb/in. of 

notch) 
0.25_0.7 0.1_1.4 0.35_0.45 1.5_ No break 0.4_22 Varies greatly 

Melting 

temperature ( °C ) 
212_265 160_175 74_110* 75_137 75_105* 75_105* 

Heat distortion  

temperature ( °C @ 66psi ) 
75 107_121 68_107 46_135 57_82 _ 

Thermal  

expansivity (10-6in/in/°C) 
65 81_100 50_85 0.5_0.8 50_100 70_250  
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APPENDEX (C) 

 

Manufacturing Cost of Whisky Package BIB 

 

 

 

 

 

 

 

 

 

 

Production Capacity for 10000 pcs

with one manual machine

Production Cost Component

1L 3L 5L 1L 3L 5L

Fixed Cost

$5,000 $5,000 $5,000 $5,000 $5,000 $5,000

$500 $500 $500 $500 $500 $500

Variable cost 

$0.41 $0.46 $0.52 $4,100 $4,600 $5,230

$0.20 $0.20 $0.20 $2,000 $2,000 $2,000

$180 $180 $180

$5,501 $5,501 $5,501 $11,780 $12,280 $12,910

$0.61 $0.66 $0.72 $6,280 $6,780 $7,410

Bag in Box filling machine 

=

=

Packaging rate per week =

1760 bags ( for 8 hrs ) 

10500 bags 

Manufacturing Cost for Bag in Box Package (1L, 3L, 5L)

filling per hr 

Packaging rate per day 

Total  Cost

Total Manufacturing Cost

Per Unit Totals

Raw Material for inside BIB bag

(PE/AL /PE + PE)

Raw material for outside  BIB

(Bag in Carton Box)

Direct Labor

fixed manufacturing overhead costs

Machine cost 

220 bags


