o
unn 2

a v q' 4' v
PATTUASIIUIVUNINAIVDI

2
L
2.
3
4,
5,
6.
.
8.
2.1
2.1.1
(Innovation) innovare
(Change) (Opportunity)
NIA
Hughes (1971)
1) (Invention)
2) (Development)

3)
Everette M. Rogers (1983) (Innovation)



10

.. 2542 (Innovation)

Business Council of Australia (1993) (Innovation)

Trott (2005) (Innovation)

(Commercial exploitation)

212

2.13

2131 (Product or Service Innovation)

[9]
4 [10]



21311
21312
21313
21314
2132
[10]
2133
matrix
Card
2134
21341

(Firm-Oriented Definitions)

(Product-Oriented Definitions)

(Product Innovation)

(Market-Oriented Definitions)

(Customer-Oriented Definitions')

(Process Innovation)

(Managerial or Administrative Innovation) [11]

.. 1970 Balance Score

(Marketing Innovation) [12]

2

(Marketing-led Innovation!



12

21342 (Process  Innovation)
[13] 21
21
/
Doyle and Bridgewater (2000). pp. 6-7.[13]
4
2.2
2.2
me g /1
(Disruptive innovation) (Value proposition)

/
(Radical innovation) :

(Complex innovation)

(Continuous incremental innovation)
Joe Tiad. (2001)[24.]



214

Doyle (2000)

2.3

(Innovation Strategies)

(Marketing department-led innovation)

(Acquisition-led innovation)

(Invention-led innovation)

(Maket-led innovation)
- Doyle and Bridgewater (2000). pp. 8-10. [13]

215

216

2.3



2-1

A1NENIAY AT < asvuidaiddona N
> |——
(Idea generation) (Opportunity recognition) (Development)
l “ l
mdsdhanda Mt sAwn e i dind
(Idea evaluation) (Commercialization)

(2550: 8) [15]

216.1 (Idea Generation)
2-2
=
/ Creative thinking
skill
mnaaa

v Motivation
WA !

Expertise
AN Y

~ P P
\\__-// "+ L AR

(2550: 8) [15]
2-2 3

- Creative thinking skill ( )

- Expertise )

- Motivation ( |

2.16.2 (Opportunity Recognition)

(Norman Augustine)

2.16.3 (Idea Evaluation)



2164 (Development)

2.164.1 tidea Funnel!

2-3

nm

21642 ] (Stage-gate System|

1980

(24

2-4 (Stage-gate System)

RIBMRT I O

y
’\h:umum e 4

Robert Cooper (1990: 45) [16]



21643 (Product Innovation)

( 2%)
2-5
( CleartShared |
Product Concept )r l
D — . g ;.-w.
—-«»-———f Invention 1-—«——-»—~ I ::?‘:““2‘&“2?‘ g
(Devdopment ol} Development of i
Market Product
\ B P — SRE
“*[:__{,. Launch |
e R
(2547:30)[11,16]
21644 (Process Innovation)
5 [11] 2-6

2-6

..,"““ = I z (L‘
<_5. Learning Process |
A 4 ¥ |
<

ERSC Innovation Training Training Material. [17]

2.1.6.5 (Commercialization)

(Breakeven Analysis)

(Discounted Cash Flow Analysis)

217

2-1 4



i

2-1
May never be developed
mtoymarketable pror?gcts
Invention
Has ILO / 4 .
InstantanToui Scientific < i _.» | Innovation Adoptin
Commercial value Discovery M [ Inve tIO%

¢
Market

Buying or ignorin
T¥e9nno atlong

+ Khalil, T (2000: 34) [19]

218

2181 Market Pull

[11]

2.1.8.2 Technology Push

(R&D)
[11]
2-8
fdimi— inaiuiau— mtmhiti
Hiout<
f ft ] .
| dioon  mvesiBISZayth  »
i o v
- [ »ht
M« i 4

M Baker . Hart [19]



29
IIctffl fMarlret Pun’
Slthlammfatt WM ftljiiim uffl i rnjiac)ia#w)
I I» rredoMtogiPiidi)
nrtVwmmi ) ntsirSVMHtft ) IWifeun?Vawaia
(2547: 68) [20]
2.1.9 (Product Innovation)
2
I 2
, 1
2-10
2-10
. (10%) (Radical)
. (20%)
. (26%)
1 x

. (26%)
. (11%)
. (T%) (Incremental)

ERSC Innovation Training Training Material [17]

2.1.10 (Product Innovation Life Cycle)

2-11



(Radical) (Incremental)

(Introduction Phase)

) (Maturity Phase)

2-11

Coulthard et l. (1996: 78) [21]

Johne and Snelson (1998) [22]

(Learning Organization)



2111

2-12

Environmental
Signal: Market,
Techsology

Competitors, etc.

CleariShare

Product concept

i

»

Invention

'

!

Learning and

Development of Development of
Market Product
L ]
}
Market Lawnch
(2547: 30) [14]
2-12
21111 (Environment Signal)
21112 (Invention)

21113

20



2
21114 (Market Launch)
- Relative advantage
- Complexity
- Observability
- Trialability
- Compatibility
21115 (Learning and Re-innovation)
(Process of New Product Development)
221
6
[23]
2211 (New-to-the-World Product)
(Exisiting product category)
(New market)
2212 (New Product Lines)
20
2213 (Additions to Existing
Product Lines)

26



2

2.2.14 I (Improvement and Revisions to Existing
Products)
26
2.2.15 (Repositioning)
7
2.2.1.6 (Cost Reductions)
1
6 ( 2.4)

2.4

Annacchino. (2003) p. xxvii.[23]



2.2.2

223
2231 [24]

“Stage-Gate ™ Model”

5 5 ( 213)
2-13 (NPD Process)
Build
Discovery ) Business Testing & Post-Launch
Stag e Scoping Case Development Validation Launch ReVleW
‘ "‘; ‘ m ﬂ m ﬂ ﬂv“
/Gate’ Gale < Gate ( Gate Oate
1 & 7’
Idea Second Go to Go to Go to
Screen Screen  Development Testing Launch

 Robert G. Cooper. (2001) [24]



24

(Discovery)

1!!
2 1 2
2
3 ”
(Prototype) "
4 ”
(Test Market)
5 (Launch)
6-19
2.2.3.2 Bean Radford [9]
Bean Radford 3
1) ()
2) (
3) ( )
2.2.3.3 Koen [9]
Koen 3
1)

2) (NPD1

3) (Commercialization)



2.2.34 Peter Donnelly [9]

Peter Donnelly 6
1

ol B

)
)
)
)
)
6)

2.2.35 Kotler Keller [9]
Kotler Keller 8
1)

=~ o o

-~ o

)
)
)
5)
)
)
8)

2236 [25]

(New Product Development, NPD) NPD
Process

2-14 (NPD Process)

( -1 ok ] = o + P 14-1

1 i
Mission 0 ' m m sm A A - %V 4
Identify Ctmnli Sdeot ] | Test Set Final Plon meut

* pownsteam S UT

Develop

Statement ] o
*  (listouter Target - Product Product Product Specifications

[

Needs Specifications Concepts . | Development
I ............ |. a | !

- Karl T.UIrich and Steven D.Eppinger (2008) pp.16 [25]



22361

22.36.2

22.36.3

22364

2.2.36.5

(Prototype)

(Identification of Customer Needs)

(Establish Target Specifications)

(Generate Product Conceptsl

(Select Product Concepts!

(Test Product Concept)



22360 (Set Final Specifications)

(Detail design)

(Tooling)
2.2.36.7 (Plan Downstream Development)
(Prototype)
2131 '
5
( 2-15) 2.26
2-15
Lo« \ nrsnil ) \ Wib«iclt  flilit\ ( \ « M \
(Opportuiiiiy Identification) / (Concept Generation) / (Concept Evaluation) [ (Development) [ (Launch) |
: Merle Crawford and Anthony Di Benedetto. (2006) pp.27 [26]
2.24 (Triple Process in the New Product Development)
3

( 2-16)



2241 (Product stream Process)
4
224.2 (Evaluation stream Process)
/O A B I A

2.24.3 (Marketing Plan Stream Process)



2-16

29

(Product Inovation Charter)

Tema
(Oppotunity)

v

(froblem/needs)

~. ilbgﬁunnuduﬂﬁ S

v

a o W ¢
HINUHAANUN
(Product deﬁnition)

!

HanAARMIYY
(Prototypes)

]

NITUIUNIIHAN

(Operration process)

|

- o é 4' v
AR UNNONAXOUN 1T

(Product for use testing)

'

HanAuEiianaaouna IR
(Product for market

testing)

'

a v la 1
HﬂﬂﬂNMﬂW%IBNOONQHG'Iﬂ

(Product for launch)

Crawford. (1997) p.33 [27]

(Oppotunity evaluation)

r

1 4 Vdew yec-*

(Concept test)

(Comparison with p’ro:dt'ﬁc
definition)
o = B ' ~'n}

(Product use testing)

1!

(Market testing)
T %

(Launch tracking)

amaithming
; (Tgrke't maf,ket) AN

2

P
dulszaunisnainiiie iy
(Early marketing mix

: variables)

!

oy o 4
ANTHIUATUIIIANUN
(Brand and Packaging)

y

TR T
SwaziduamuANhe Iy
wanfa

(Prodhct augmentation)

y

R CITIOIITCET. o}V
lszaumsamady

(fdsitioning plus other

mix items)

!

fIHUMIsAAIANITwasidn
AsUdIu
(Full marketing plan)

'

uumsnaanyiuygauda

(Revised marketing plan)




225

Crawford and Anthony Di Benedetto
(The concept life cycle)”

( )
. (Opportunity Concept)
. (Idea Concept)
. (Tested Concept)
(Stated concept)
. (Protocol Concept)

(A product definition)

. (Prototype Concept)

. (Batch Concept)
(Prototype)

. (Market Concept)

. I (Successful Concept or New Product)



2-17 1 (The Concept Life Cycle)
1
1 ¢« 2 3 UYi 4 5
v b E « {7 '

PoawmAe : i vangaena
» Siceesslul concept! /
. 4 New ;:%xi-\,n /._

P-immym g con:e:,ax ;\;afl.c!od

concep!t

. : concept :
Full scrdened concept : Process concejit

Batch concent
H / + Tested concept

1 ldea concept

Stated ‘concey -l)/:/‘)/)(‘ Prowocol concept

7' Opporgnity concopt -

» Crawford and Di Benedetto. (2006) pp.34 [26]

2.2.6 (New Product Development)

Crawford and Di Benedetto, 2003 [28] ( 2-18
2-18

Phase 1: Opportunity

]

Phase 2: Concept Generation

l

Phase 3. Concept/Project

l

Phase 4: Development

Il

Phase 5: Launch

- Merle, C. Crawford, M. and Benedetto, A. (1924) [29]

3l



2-19 the Product Innovation Process, in Actual

‘Totsl time of product inpovation peeceds

- Merle, C. Crawford, M. and Benedetto, A. (1924) [29]

2-18
2-19
1-5 (Overlapping)

(Sequential)

2-18

(Launch)

(Development)

(Mission)

32

(Lab)



(Multifunctional Program)

( 219)

226.1 (Opportunity Identification and Selection) Phase 1

" (Product Innovation Charter PIC)

(Product Innovation Charter

4 (Background)
(Are of focus/Arenal) / (Goals/Objectives)
[28]
. (Background)
. (Area of focus/Arenal!
(Strengths)
(Strengths) 3

(Technology drivers)

(Market drivers)

(Customer Group)

(Concept Generation)

PIC)

(Guidelines)

(End-Use)



(Dual-Drive)

]

2.5 Market and Technology Opportunity

Market Opportunity
User (Category)
User (for Our Product)
Customer (Buyer)
Influencer
Potential User
Nonuser
Demographic Set
Psychographic Set
Geographic Set
Retailer
Wholesaler
Agent
Use
Application
Activity
Franchise

Location

Technology Opportunity
Product Type
Specific Product
Primary Packaging
Secondary Packaging
Design Process
Production Process
Distribution Process
Packaging Process
Patent
Science
Material
Individual
Competitor
Regulator
Management System
Information System
Analytical Skill

Merle, C. Crawford, M. and Benedetto, A. (1924, 1994) [29]

. /

(Goals/Objectives)



3 (Profit)
(Market status)
. (Guidelines)
(Degree of Innovativeness)
(Time)
(1) (2)
(3) (4)
(Miscellaneou Guidelines')
22611
(Opportunity Identification)”
2.26.12 (Selection)

Product - Market Matrix
Dogs and Cows Matrix

* Product - Market Matrix

(Scope) (Position)

2.6

R

(Growth)



2.6 Product-Market Matrix show degree of innovativeness as a matter of

strategic risk

Boston Consulting Group Share Matrix

“BCG Matrix” BCG

2-20
2-20 BCG Matrix (Boston Consulting Group Share Matrix)

Relative Market Share
Hgn' (Cash Generation) Low

Question Marks

E A
11— sl
38 :

'3 o

Strickland, T, (1990) [30]

(Question Marks)



(Stars)

(Cash Cows)

10%

(Dogs!



2.1 Market Technology
(Market Opportunity) - (L5) (1-5)
> ol IR AT |S® 8 (Technology Opportunity) 11111 M
(Demand)
? ?

(Felt Needs or Unrest in

This Area) ?
?
Technology
) Life Cycle
' ?
?
7 § ?
? ?
Marketplace? ?
Match ?
?
? ?
? ?
?
9
9 ?
( 35 ‘) W ( 35 ‘)

- Merle, C. Crawford, M. and Benedetto, A. (1924) [29]



2.26.2 (Concept Generation): Phase 2

(Product Innovation Charter - PIC)

2-21 Concept Generation

maTuumsaim nifa

: Aat -
atnimniiasandiaaziaaor by

4

mssydani
- 4 - ' - rJ - _ .
anaaad 1190 an dinm 2y e dan=idani 130 2131 Scamario Analysis

:

uity
v v v
nmahdag il i1
ninonidh Wi i n:ahnfouﬁ'ﬂqgm muoi&lﬂdqun‘ilﬂ:ﬂﬂﬁ
s lgmahdad widaniar:ani

1 B

DU AN DUINMNAHAIN

nuharing AOONA 10T

- Merle, C. Crawford, M. and Benedetto, A. (1924) [29]

(Product Concepts)

2-21

226.2.1 (Prepare for Ideation)



2-22

2-22
Degit» of artistic Creativity
Low High
Degree of Ne Patnter
Scientific Creativity ‘\\ Inventive comooser
T T val
Creativity ~~Creativity
.
s 3
Engmeer M
\‘
J' Chemist Inventor
High

. Merle, C. Crawford, M. and Benedetto, A. (1924) [29]

2)

3) (Management)

22622 (The New Product Concept)

3
2-23

- Merle, C. Crawford, M. and Benedetto, A. (1924) [29]
1) (Form)



4

2) ' (Technology)
Technology
3) ] (Need/Benefit)

Form Technology Benefit

(Concept) “Technology
Form Benefit
(Product
innovation)
2.2.6.2.3 (Gathering the Problems)
300 [31]

1) Problem-Based Concept Generation

(Stakeholder)
(Scenario)
2) (Attribute Analysis!
(Qualitative techniques)

(Dimensional analysis)

(Dimensional analysis)
1 (Checklist)

3) SCAMPER

. (Substitute)

¢. (Combine)



A. (Adapt)
M. (Modify)
p. (Put to other use)

E. (Eliminate)
R. (Reverse)

4)
2.2.6.2.4 ' (Problems Solving)
Concept
1 Group Creativity
2)
4 |

New Product



2203
22631
226311
4 (
28 /
A
B

/ (Concept/Project Evaluation): PHASE 3

» Crawford and Di Benedetto. (2003) p.162 [28]

2-24
[28]
(Initial Review)
/ (The Risk/Pavoff matrix)
/ /
2.9)
(The Risk/Payoff matrix)
A B
AA AB
BA BB
a
AA
)
i (
)
ILBA
)
68 (



2-24

FunoulunszuIUMSHAKNAN S N 11

(The Evalution System in NPD)

L P T ssese,
.

umsdszdivlunszuiumsienn

wanSaumlnal

mananlylumsysziiiv

(Product Development)

1 lUWaruudmse la

n1sATI9aOUTYIWHAAS U
MINAADUHANSUNA LUV
NITNATOUUUINIINAR

msisziiuTomanienisaain
msszylemauazniuaen - o P ' / N3ISYaNYNSYOINAINA
B famamswannuandam vl :
(Opportunity Identification and Selection) : :
E § o o o ]
: : UUINNMS WAL INANA U 1113
: & < T g
5 2 " ; < msUsziinmnanufaiisady ¢ "771/7~‘””°”7"77f"77
MsasNuuINa (Concept Generation : v 3. K \ . 3 a oo A 3o
- Auarnozi Tl Wannaenieli : HA3 AN IR
MINAABUUUINIINAA
~r —~y § = < § o ¥ Ao
N5YssiiuunININAA - ﬂ1§ﬂ53!ﬂuiﬂﬂﬁuu§m : N15ASIVADUANINHIVDNANTHUA
(Concept Evaluation) ;. 97 %zﬁﬂﬂﬁ'muﬁaw?a'lu’ 4.— llﬂUﬂ?Slﬂuﬂfﬂlﬂuﬂﬂaﬁﬁ’ﬂle
nissziiulaoms nzuun
a a o I'd . ¥ td
IS HAIUINANA DUN e S1B9IUANUNININ
.

mahwansusivonganin
(Launch)

NIINaadaUNaIN

msnaaeuns IFunansu

239z 9Ra1An3 e 1 AdsRiednls

Crawford and Di Benedetto. (2003) p.159 [28]
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226312

Profit =

Units sold

(Evaluating Profit)

(A-T-A-R Model)

Unitssold x Profitper unit

= Numberofbuying units

X Percentage who became aware of the product

X Percentage who opt to try the product if they can get it

X Percentage of intended tries who can get the product
(it is available to them)

X Percentage of tries who like the item enough to repeat their
purchase

X Number of unit that repeaters will buy in a year

Profitper Unit = Revenue per unit (unit list price less trade

Profits

Buying Units
Aware

Trial
Available

margins,promotional allowances freight, etc)

- Costs per unit (usually cost of goods sold plus direct

marketing costs)

Buying units X Percentaware X Percenttrial X Percent
availability X Percent repeat X Annual unit bought X

(Revenue per unit- Cost per unit)

Buying Unit

45



22632 (Concept Testing)

226321 (Market Analysis)

1) » (External Analysis)
(Demographic)
(Economical  Environment)
(Technological ~ Environment) (Political-Legal
Environment) (Social Cultural Environment)
(Natural Environment)

2)
Checklist 29

2.9

- (Market 520 -

(55, 193]



3) (Five-Force-Model)
Michael
(Five-Force-Model) 2-25

Five-Force-Model

[33]

2-25 (Five-Force-Model)

Potential

entrants

Thtetfo(new« lants

Industry
competitors

Suppliers “ . ﬁ ; { Buyers

existing firms

Threat d substitute
find compNroen? pFDduds

Substitules
Compliments

: Michael E. Poter[34]

Five-Force-Model 5
L
(Threat of New Entrants of Potential Competitors)
2 (Bargaining Power of Supplier)

(Supplier)
1 1

E Porter

4



48

(Bargaining Power of Buyers)

(Threat of Substitutes)
(Internal Rivalry
4) (SWOT Analysis)
SWOT Strengths Weaknesses Opportunities Treats

«  Strengths

\Weaknesses

Opportunities

+  Threats



49

2.2.6.3.2.2 (Concept testing and

Development)

)
4
(narrative, verbal format)
(drawing, diagrams, and
sketches)
(prototypes)
(virtual reality)
2) ( )
3)

100 400



50

(Focus group)

4) Conjoint analysis [35]

Conjoint analysis

2.2.6.3.3 (The Full Screen)

(The Scoring Model)
Rating
(Industrial Research Institute - IRi) 13



22634

(Forecasting Sales

Using  Purchase Intentions)

5
36
80
33
(0.05 x 0.80) + (0.36 X 0.33) = 16
100
60
(0.161 x (0.61 = 9.6
22035 (Product Protocol)
(Product description) (Product definition)
12 (Target market)
(Product  positioning) (Competitive
comparisons) (Augmentation dimensions) .
(Timing)
2.2.6.3.6 (Assessment Opportunities of Market)
(4P’s)

(2541) [36]
(Marketing mix 4P’s)



52

] (Product)

(Product)

(utility) (value)
(product differentiation)
(competitive differentiation)
( ) (product component)

(product positioning)

(product development)

(new and improved)

(product mix) (product line)

. (Price)

(price) (cost)

(value) (price)

(perceived value)

. (Promotion)
(promotion)
, 1
(personal selling) (nonpersonal selling)

(integrated marketing communication : IMC)



(Advertising)

(creative strategy)
(advertising tactics)
(media strategy)

(Personal Selling)

(personal selling strategy)
(sales force management)

(Sales Promotion)

(consumer promotion)

(trade promotion)

(salesforce promotion)

(Publicity and Public Relations!

(Direct Marketing Direct Response Marketing)
(Online Marketing)

(response)

53



. (Place Distribution)

(Place Distribution)

2
L (Channel of Distribution!
2-26
2-26
y a Y a =) k4
fwan |  Aunan | —— 3]  AuilnanTedly
NYPATIHAITIN
(2541) [30]
2, (Market Logistics)
(Transportation)
(Storage) (Warehousing)

(Inventory Management)

22637 (Production Requirement)



2.2.6.3.8

or = oo

(Assessment Opportunities of Financial)

%5



2264

L

2.

L

2.

3.

4,

L (Net Present Value)

2. (Internal Rate Return)
3. (Payback Period)

L (Break Even Point)
2. (Sensitivity Analysis)
3.

(Development): Phase 4

2-21

56
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- Kotler (1997) [32]

22641"

2-19

22642

- (Alfa Testing)
- (Beta Testing)

(Development Product step )

(Product use Testing)

- (Gramma Testing)



2.2.6.5

2-28

2-28

Technical Lauach

v

edanuemnialunisnan

y

(Launch): Phase 5

Hudunin

A

NUIUNTEIIUN IR

v
nagauiugany

(Launch)

Marketing Launch

|

aphliz@unrudeinsdui

Y

[y

apirunnam

A

afwmemnindufnengann

Y

afunridaen
Azvumquyliz@n

A

. -
YOWMUIOHORA

v

ihilnagoumanmsaaia

:

Yhnlgadui

v
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Y
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(Target Marketing)

3
(Market Segmentation Segmenting)
(Market Targeting Targeting)
(Market Positioning)
3 STP marketing STP Segmenting, Targeting
Positioning
2-29
() (m)
Segment Segment
Segment
(4P’s)
(2550) [33]
226511 (Market Segmentation ~ Segmenting)
(Market Segments)
. (Levels of Market Segmentation)

(Mass Marketing)
(Segment Marketing)
(Niche Marketing)
(Local Marketing)
(Individual Marketing)
(Self-Marketing)

59



60

] (Patterns of Market Segmentation)

( )

3
(Homogeneous Preferences)
(Diffused Preferences)

(Clustered Preferences)

1

. (Bases for Segmenting Consumer Market)

(Geographic)
(Demographic)
(Psychographic)
(Behavioristic)

226512 (Market Target)
2
. (Evaluating the Market Segment!
3
3
. (Selecting the Market Segment!

(Undifferentiated Marketing)



(Differentiated Marketing)

(Concentrated Marketing)
(Single Segment)

226513 (Product Positioning)

(Product Position)

(Unique Selling Proposition: USP)

2.2.6.5.2 (Market Testing)

226521

Brand



A Coca Cola, Levi's, Campbell,
AT&T
(Brand Equity)
(Brand Loyalty)
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I MUANEA MM HNIIARIA
nola lunndedui
- Merle, C. Crawford, M. and Benedetto, A. (1924) [29]
(Premium)

(Launch)



2.2.6.5.2.2 A-T-A-R Requirement

4
(Availahility)

2.2.6.5.2)

A-T-A-R

(Awareness)

(Repeat Use)

(Awareness)
!

Awareness

(Trial!

" Awareness

(Repeat Purchase)

2.2.3.3
(Launch)
(Trial)

(Trial)

63



2.2.6.53

226531

2.2.6.53.2

2.2.6.533

23

(2546: 488) [37]

(adoption)

1) (Awareness)
) (Interest)

3) (Evaluation)



4) (Trial)

5) (Adoption)

2.4 (dental caries)

(demineralization) !
calcium phosphorus

(demineralization) (remineralization)

241
2411

24.12

(Cariogenic Diet)
SUGDIOCOCCUS mutons

Streebny (1982) [38]



47 50%
5 18.5 /

Edmonson (1990) [39]

2413
2
(Streptococcus mutons) (Lactobacilli) [40]
(Streptococcus mutons)
(Lactobacilli)
[41-42] (Streptococcus mutons)
[43]
J (Oral Streptococei)
I 4
[44]
(anginosus group)

(mitis group)
(mutans group)
(salivarius group)

mutans streptococc
Streptococus mutans ( . mutans)  Streptococus sobrinus ( . sobrinus)
. mutans



67

. mutans intracellular polysaccharide (IPS) " . mutons

. mutans . sobrinus
[45]

24.14

24.2

2421

(Sealan

2422

(xylitol)



25

251

2423

[47]

Tape

. 1815

.. 1882
.. 1898

RO

[46]

(recurrent caries)
2
Floss
1 :
fluoride
" (Levi Spear Parmly) (New Orleans)

Codman & Shurtleft
(Johnson & Johnson Corporation)

(Charles c. Bass)



252

253 48]

(Spinnerets)

2-31

2-31

MU 832350 AUGNBIAYYLT (2551) [48)

(paste)

? wmltiBu

(2551) [49]

69



2-33

2-33

—
—

2-34

2-35

(2551) [4g]

09144 )

(2551) [48]

(2551) [46]

I e

sulamnlpwer
sy nion i

2-34

2-35

10



254

2.10

waxed floss 35
Waxed floss
Dental tape
(waxed or unwaxed)

Floss threader

Floss holder
> everydayhealth.com [49]

255

18 (46 )

26
261

262 [50]

2-36

210

n
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2-36 '
e )
l l 4 Acid-alcohol
adimua
n3dd
l l rmdn luaeu
HIIANANIM
A=Y
l U Acid-alcohol l
nial
an
' 9
l W aou
l ‘W 75% ethanol
Aznau
l niasaziuhiindi
Fit) l
avhiinls
l 11 75% ethanol
l 'luﬁ‘an*?i‘qmngﬁ 50-60 °c
niaaacivhiinds
1— yahaaiamwa
Ny l
l a1 duant woanasaantlsd vszana 10% vanimyimilaamnt s
adimia
HpNanazNay

O

: Hokputsa et al. (2004) [50]



2.6.3

222-301 um

211

Properties
Description

Decomposition temp. (Melting temp.)
pH
Viscosity
Solubility
Water
Ethanol
2-Propanol
Chemical test

[2- solution test
Molish’s test
Fehling’s test

Orcinal reagent

Saliwanoff test
Tollen’s naptho resorcinal’s test

(2544) [51]

26.3.1

13

[51]

Polvsaccharide gel
Amorphous powder
Pale orange-yellow to white powder
Sour taste
Specific ordor
215"¢C
2.60 + - 0.14 (3% PG in water)
200-350 cps. (3% PG in water)

Swelled and formed viscous layer
Gel forming
Gel forming

©  ve(purple)

AD ve (purple)
CDVveCD ve (red ppt)
(acid hydrolyzate)
CDveCD ve(green)

(acid hydrolyzate)
©ve CD ve(green)

(acid hydrolyzate)
CD ve (violet)

(PG) [52]

2%



264

74

300 mPass 6%
1) electrolyte
pH 22-2.3
electrolyte divalent cation Cat
ImM CaClj 2
humectant
2 )
' 70°c
5°C
70 "C
100"C 1
[]
264.1 1R Spectra
400-4000 cm’'1 IR Spectrum
1000-1200 cm'
1020.9 - band 1010-1030cm * stretching hydroxyl
group (C-OH)
11498  Dband 1100-1150 cm' glycosidic hond
(C-0-C)
1654.7 band 1633-1655cm1 carhoxylate group
(CO0)
1752.0 band 1710-1749cm' carbonyl group
(C=0)
pectic polysaccharide FTIR Spectrum
pectn PG pectin standard ~~ citrus fruit
2642

- Staphylococcus aureus, S.epidermidis, . simulan
- Propionibacterium acnés



- Micrococeus Iuteus

- Lactobacillus pentosus

- Bacillus subtilis

- Escherichia coli

- Streptococcus agalactiae, . ubeisr, . mutans
- Proteus wulgaris

- Actinobacillus actinomycetemcomitans

- Pseudomonas sp.

2.6.5

(2541) [7]
10

2.6.6

(direct compression tahle)

26.7

60

5



2.1

2.11

CMC

Coating

(Coating)

Triamcinolone acetonide

(core particles)

16



m

2.12
1) ?
Shellac Waxes Cellulose derivatives ~ Resin
2)
3)
Surfactant Crosslink Agent
2.8
2
L
/
2.
281
(Durio  zibethinus)
(2544) [51] 2
(PG) 75% (PF)
15.1%
€ (H) (0)

29:57:32 356431 PG PF (N)



PG
E coli

18

| 2 | PG 500-1,400 kDa
. oy *'m : : voT
1.25% . aUreus 2.5%
PG
2811
(2544) [52]
TLC Densitometer
pH2.33

AS Na, K, Ca Mg
2812

(2544, 2546) [5-6]

7 Agar diffusion
0.32 % Bacillus subilis

ATCC 6633, Micrococcus Iutes ATCC 9341, Staphylococcus epidermidis ATCC 12228,
Lactobacillus pentosus ATCC 8041 Escherichia coli ATCC 25922
0625 % . aUreus ATCC 6538
1.25 % Proteus wulgaris ATCC 13315
. lutea 0.32%
broth macrodilution

B. subilis, M Iuteus, . epidermicis, E coli  P. wulgaris 6.4 I
5. aureus L pentosus  s.lutea 128,256 64 I
4
Lplantarum ATCC 14917, . typhimurium ATCC 14028, Klebsiella pneumoniae ATCC 10031
Pseudomonas aeruginosa ATCC 9721 2

. Cerevisiae ATCC 9763 Candida albicans ATCC 10230
(2544) [51] , 2



&

2813 I
(2551) [53] 5. mutans
ATCC 25175 Actinobacillus actinomyoetemcomitans ATCC 43718 Broth dilution
(Minimum  Bactericidal
concentration; MBC) . mutans 3.5%
A. actinomyocetemcomitans 3.5%
MBC time Kill analysis 4 :
mutans 3.5% Kj 107 10¢
100, 99.9998  99.9991
A. actinomycetemcomitans 3.5%
105 107 10* 10099.9995  99.9991
28.14
' (2541) 7]
2-4%
1 2
1
(blood urea nitrogen)
(p>0.05)
05 025 1
60 100



80

28.15 '

(2541) [7]
2.6% cellulose  derivative  polymer
(HPMC E15) 2.7%
(2541) [7]
instant food powder
1 3% 0.5%  fructose 2%
510

(2547) [54]

(2546) [55]
casting/ solvent evaporation

(2551) [53] .aureus  E coll

. Mutans Actinobacillus actinomyoetemcomitans

A actinomycetemoomitans
. mutans



(p<0.05)

282 /

2821

Michael G. Newman, 1985 [56]
SnF2
wax ,

67

Jason Patrick, 2003 [57]

2822
Su-Hee et ai, 2005 [58]

electron-beam evaporation
CaF2  MgFj MgFj

CaF2

Snk2

CaFj

8l

SnF2



82
2823

Song li et ai2007 [59] 1

32 3 . 07
10 matrix
4 glass ionomer cement (RMGIC), resin-modified glass ionomer cement, zinc
phosphate  resin Chromatograph
Tukey
2-37

> Song liet ar., 2007 (59]

2
( 0.05) 2
5 RMGIC matrix
matrix RMGIC matrix

283 !

! (2535) [60]

(2545) [61]



(2549) [62]

20-34

83



2.9

2-38

Phase 1:
Opportunity Identification

and Selection

!

Phase 2:

Concept Generation

!

Phase 3:

Concept/Project Evaluation

]

Phase 4:

Development of Product

|

Phase 5:

Testing

|

Phase 6:

Feasibility of Product

L ]

Phase 7:

Commercialization

(Concept  Testing)

STP marketing, 4 P's

84

(Product Protocol):
(Market Analysis):

: SWOT, External Analysis

Crawford and Di Benedetto(2003), Charle3s Merle (1924) and Karl T.Ulrich , Steven D.Eppinger (2008)
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