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Abstract - Orally disintegrating tablet (ODT) is an example of incremental innovative product which is a well-known 
dosage form in many countries. On the contrary, ODT is still a new concept in Thailand. Therefore, the purpose of this paper 
is to investigate whether pharmaceutical industries in Thailand have the intention to produce this pharmaceutical innovative 
product by using prototype pharmaceutical excipient for ODT as a case study. This paper also proposed the new product 
planning and development (NPD) process that could possibly enhance creating innovation with effective management.  
Moreover, this paper also assesses the acceptance of this technology by using Technological Acceptance Model (TAM). This 
model will be adapted as a guideline to exploit other innovative pharmaceutical technology for pharmaceutical industry in 
Thailand. The result shows that Thai pharmaceutical industry have the intention to use the prototype of pharmaceutical 
excipient to produce this ODT. 
 
Keywords - Component;  Product planning and development process, orally disintegrating tablet, pharmaceutical excipients, 
technological exploitation, technological assessment model 

 
I. INTRODUCTION  

 
Currently, Thai pharmaceutical industry is confronted 
with the decreasing value of Thailand's domestic 
pharmaceutical products compare to the value of 
imported pharmaceutical products [13].  Causes may 
be due to social expectations, consumer responsibility 
encouragement, cost in research and development, 
quality assurance and the regulatory and registration 
procedures of Thai Food and Drug Administration 
(Thai FDA). In addition, the cooperation of Southeast 
Asian countries resulted in ASEAN Harmonization in 
many areas, such as, Pharmaceutical Inspection 
Cooperation Scheme in Good Manufacturing Practice 
(PIC/s GMP) and the proliferation of transnational 
drug companies in Thailand due to the movement for 
Free Trade Agreement (FTA) between Thailand and 
United State of America for business benefits, 
regardless of the quality of life of Thai people who 
have insufficient income to use over-priced drugs. 
Due to above confrontations, led many domestic to 
shut down their business [13]. 
 
Nonetheless, technological changes in 
pharmaceuticals have significant impact on the 
pharmaceutical industry [7]. The advancement in 
pharmaceutical technology leads to the improvement 
of pharmaceutical innovation involve in two ways; 
pharmaceutical active ingredients and pharmaceutical 
excipients. Pharmaceutical active ingredients are a 
chemical entity that cures and alleviate diseases. In 
development of pharmaceutical active ingredients, the 
development time take at least 16 years to complete 

all of the phases. In Thailand, there has never been a 
pharmaceutical active ingredient completely 
developed because of high cost and time for 
development. Hence, In Thailand, Development of 
pharmaceutical excipients has higher potential for 
success more than development of pharmaceutical 
active ingredients.  
 
Therefore, it is necessary that Thai pharmaceutical 
industry develop their own patented innovations 
which emphasized on pharmaceutical excipients. 
There is another way to develop Thai domestic 
pharmaceutical innovation by incremental 
development such as new drug delivery system. The 
drug delivery system considered should use existing 
available technology in every manufacturing facility 
such as orally disintegrating tablet (ODT). ODT is an 
incremental innovation designed to raise patient 
compliance, reduce the use of drugs by controlling 
the amount and rate of release of the drug to the 
desired level. ODT requires pharmaceutical 
ingredients with suitable physicochemical properties, 
mechanical properties, content uniformity and price 
which is able to compete with international supplier 
[8]. 
 
However, there is no evidence that Thai 
pharmaceutical industry will adopt this technology to 
their firms. Thus, the purpose of this paper is to 
investigate whether Thai pharmaceutical industry 
needs to use this innovation. This paper also proposed 
the new product planning and development (NPD) 
process that could possibly enhance innovative 
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creation with effective management. Moreover, this 
paper also assesses the acceptance of this technology 
by using Technological Acceptance Model (TAM). 
This research will be an initial guideline to exploit 
other innovative pharmaceutical technology for 
pharmaceutical industry in Thailand. 
 
This research is divided into five sections. First is 
Introduction of this research. Second is a review of an 
existing background literature comprises of new 
product planning and development (NPD) process, 
ODT background and Technological Acceptance 
Model (TAM). Third is experimental design to 
develop and test user acceptance by using TAM. 
Fourth is the experimental result of the 
pharmaceutical excipient prototype for ODT and the 
results and discussion of TAM are presented. Finally, 
the last section concludes the research findings and 
proposed future research. 
 
II. LITERATURE REVIEW  
 
At present, many research papers in pharmaceutical 
field emphasizes only on the development of 
pharmaceutical technology in research and 
development (R&D). In contrast, only few research 
papers are interested in technological exploitation in 
the pharmaceutical industrial domain. One of the 
reason that pharmaceutical innovative product is not 
successful in the market because the lack of needs 
from customers. A popular tool used to develop 
innovation product is New Product and Development 
(NPD) process [11]. It also help innovator to discover 
customer’s insight and understand needs of 
customers. In this section, NPD process, background 
of orally disintegrating tablet (ODT) and 

Technological Acceptance Model (TAM) of 
innovative product in Thai pharmaceutical are 
reviewed. 
 
A. New product planning and development 
process 
New product development (NPD) is a process for 
creating innovation along with effective 
management.  NPD process is a tool for investigating 
customer’s insight. NPD comprise of two component; 
1) product planning and 2) product development.  
Product planning is a very important point to start 
development of innovative products. The planning 
structure is not rigid considered as a messy period of 
business called “Fuzzy Front-end” (FFE).  The 
planning does not have a specific structure. The 
planning requires more information and methods to 
work in the product planning phase, depending on the 
nature of the project. The planning phase begins 
with explore innovative business opportunities.  The 
fuzzy front-end is usually very early. In this process 
consisted of 5 steps; 1) business objective and 
product strategy 2) opportunity identification 3) idea 
generation 4) idea screening and 5) concept testing 
and development. 
Product development is the development after 
product planning. This step is also called the “Messy 
Back-end” (MBE). This is the commercialization 
phase where production and product are launched to 
the market. In this process are consisted of 3 steps; 1) 
product testing and development 2) test marketing 
and 3) commercialization. The diagram of NPD 
Process of innovation product is shown in figure 1. 
 
 

 
Figure 1 New product planning and development process of innovative products 

 
After reviewing the available journal on new product development, we propose the conceptual framework on 
the development of pharmaceutical excipient for ODT by NPD process. The conceptual framework is shown in 
Figure 2 
In this paper, the aim of research is to investigate technological acceptance of pharmaceutical excipient for ODT 
by using Technological Acceptance Model (TAM) form the Thai pharmaceutical industry. This process is 
established in NPD back end process to understand insight of pharmaceutical entrepreneur for elevating success 
rate of innovation product [14]. Hence, this paper will help researcher to understand intention to use of 
pharmaceutical innovative product from Thai pharmaceutical industry by using pharmaceutical excipient for 
ODT as a model.  
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Figure 2 Conceptual framework for creating the 

pharmaceutical excipient for ODT by NPD process 
 
B. Orally disintegrating tablet (ODT)  
Orally disintegrating tablet (ODT) is an oral dosage 
form that immediately dissolves or disintegrates in 
the mouth without water or other liquids. According 
to the United States Pharmacopeia (USP41) and 
the National Formulary (NF36), ODT tablet must 
dissolve no longer than 1 minute depending on the 
design and composition of the formulation. ODT is 
suitable for elderly patients, children, bed ridden 
patients or psychotic patients [1]. It also raises 
patient’s compliance because patient will take 
medicine without water. ODT can be produced with 
several technologies, such as lyophilization 
technology, molding technology (eg Fast melt, 
WOWTAB®, Ziplets®), fiber spinning 
(crystallization) technology, also known as cotton-
candy process (eg, FlashDose®) and directly 
compressible tablets  using pharmaceutical excipients 
especially made for ODT (eg  FlashTab®, Orasolv®, 
Durasolv®, RapiTab®)[14].  
Direct compressible tablet is a simplest way to make 
ODT because this technique uses only basic 
pharmaceutical technology available in the local 
pharmaceutical manufacturers without having to 
purchase additional new equipment. ODT 
formulation comprised only of active pharmaceutical 
ingredients (API) and suitable pharmaceutical 
excipients 
 
1. Active Pharmaceutical Ingredient  
Active pharmaceutical Ingredient is a chemical 
substance that is specific for the treatment.  API has 
no special requirement for ODT. In general, 
researchers use several drugs such as, heart disease 

drug, cancer drug, analgesic drug, antidiarrheal 
agents, neuroleptics drug, diuretics drug, anti-
convulsant drug or antibiotics to produce ODT. 
 
2. Pharmaceutical excipient for ODT  
The development of orally disintegrating tablets by 
direct compression use pharmaceutical excipients 
especially designed for ODT will affect disintegration 
time of ODT. Therefore, the choice of pharmaceutical 
excipient for ODT is very important. 
 
Tablet formulations are popular and are well accepted 
by consumers and have high proportion of products in 
Thailand. The high numbers of tablet formulation per 
year are approved by Thai Food and Drug 
Administration (FDA). Tablet formulations are about 
half of all drug registrations [13]. Tablet is popular in 
Thailand because of its low cost of production, ease 
of use and good produced content uniformity. 
However, there is no registration of ODT formulation 
is approved by Thai Food and Drug Administration 
(FDA) in Thailand.   
Therefore, it is an interesting topic to evaluate the 
problem of technological exploitation of innovative 
product in the Thai pharmaceutical industry by using 
pharmaceutical excipient for ODT as a case study. 
This paper also investigates intention to use of 
pharmaceutical excipient for ODT and acceptance of 
innovative product from Thai pharmaceutical 
industry by using Technological Acceptance Model 
(TAM). 
 
C. Technological acceptance model (TAM) 
Technology is a part of innovation. It is rapidly 
evolving from the innovator to the generic users [12]. 
Diffusion of innovation is processes which users 
received and used innovation. Innovation must be 
tangible and widely popular. Diffusion occurred at a 
constant rate which shown relationship between time 
and the efficiency of technology in the S-curve form. 
According to diffusion of innovation theory, the 
period will a period of rapid diffusion of innovation 
until innovation becomes saturated, resulting in lower 
sales, loss of technology, and unique innovations. 
This phenomenon leads technological products to be 
dominant design. Before being a dominant design, 
technology will be accepted by the gatekeepers who 
are expert in that domain. After that, technology will 
diffuse from lead users to laggard users. However, 
technology sometimes spreads more quickly in the S-
curve because of social factors such as fashion, 
gossip and advertising. This phenomenon is called the 
bandwagon effect. Some innovations do not succeed 
in diffusion. Moore (2011) suggests of innovative 
product should cross the chasm of innovation [11]. If 
a successful firm can create a bandwagon effect in 
which enough momentum builds, then the product 
becomes accept by users to be a dominant design. 
Hence, Innovation product which accepted by 
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gatekeeper and users will be a successful innovative 
product.  
Nowadays, technology has evolved tremendously as 
well as changing the people lifestyle. As a result, the 
people must decide to accept or reject the technology. 
It is necessary to study the acceptance of technology 
using the Technology Acceptance Model (TAM). 
TAM is also a model invented on information 
technology developed by Davis (1986). TAM is a 
model to predict the accepting or rejecting the 
technologies [3]. TAM is comes to be a dominant 
model used to monitor factors that affect individual 
technology adoption. TAM is a mediator of two 
variables; perceived usefulness (PU) and perceived 
ease of use (PEOU) by using the linkage in the 
relationship between external factors and potential 
system usage. TAM is based on two theoretical 
theories: the theory of reasonable action (TRA) and 
the theory of behavior planned behavior (TPB) [2]. 

TRA are theories that start with social-science 
research. This theory is limited to the fact that human 
behavior often emotionally participates in decision 
making. Ajzen (1985) developed the TRA in order to 
make a balance between human reason and emotion 
in decision-making [4]. 
 
TRB are theories that extend of TRA. Individual 
expression determines behavior. The intention is 
determine the attitudes of the behaviors with the 
social norms, perception behavioral control. TRB is a 
personal intention to control behavioral expression. 
Attitude is control by beliefs. Hence, the development 
of TAM requires behavioral intentions. Factors 
influencing motivation consist of three factors; 
perceived usefulness (PU) and perceived ease of use 
(PEOU) and intention to use which is shown in figure 
3.  

 
Figure 3 Technology Acceptance Model (TAM) 

 
 
Therefore, this paper will investigate on technological 
acceptance of innovative product in Thai 
pharmaceutical industry by using pharmaceutical 
excipient for orally disintegrating tablet (ODT) as a 
model of an innovative product. 
 
III. METHODOLOGY 

 
The prototype of pharmaceutical excipient for ODT 
was developed and the quality control of prototype 
was established. Pharmaceutical excipient for ODT 
was developed using patent pending process. The 
excipient is comprised of sugar, starch and cellulose-
based materials which undergone required quality 
controlled and performance by evaluation. Quality 
control of the excipient is done on particle size 
distribution, segregation and content uniform. 
Performance potential was evaluated after 
formulation of prototype ODT tablet, such as 
disintegration time, weight variation, hardness and 
friability. 
Pharmaceutical excipient for ODT was evaluated for 
technological acceptance by using TAM. The 
empirical investigations were conducted by in-depth 
interviews and questionnaire to nine experts who 

currently work in the pharmaceutical industry. Nine 
experts were divided into three groups; 1) three were 
experts in pharmaceutical industry; 2) three were 
owners of pharmaceutical industry; 3) three were 
head of research and development in pharmaceutical 
industry. The semi-structure interview was conducted 
approximately 30 minutes. The respondents were 
asked to watch the example video for ODT and 
received some information on pharmaceutical 
excipient for ODT. The questions were asked after 
the video and presentation was finished. The 
respondents were requested to explain some opinion 
about ODT and background of pharmaceutical 
industry in Thailand and future opportunities of ODT 
in Thailand. The qualitative research was conducted 
to summarize TAM by descriptive statistic and 
content analysis. 
 
IV. FINDING 
 
Researchers use descriptive analysis and content 
analysis to test Technological Acceptance Model of 
pharmaceutical excipient for ODT in the assessment 
of technological exploitation in Thai pharmaceutical 
industry. The research analyzed the multi-item scales, 
as shown in the Table 1, demonstrated for further 
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validation. The total number comprising of nine; 
three peoples are experts in the pharmaceutical 
industry, three peoples are owner of pharmaceutical 
industry and three peoples are head of research and 
development in the pharmaceutical industry. The 

participants acquired a mastering degree or doctor 
philosophy degree. Statistical results are shown in 
table 1. 
 

 
TABLE  1   TAM ANALYSIS 

Component 
Pharmaceutical excipient for ODT 
Questions n Mean S.D. 

Percieve Usefulness 

Useful for overall industries 9 4.17 0.79 

Reduce cost of production 9 3.67 0.76 

Save production time 9 3.63 0.64 

Improve content uniformity 9 4.03 0.77 

Improve efficiency of product 9 3.80 0.76 

Capable to apply to other APIs 9 3.97 0.67 

Percieve Ease of Use 

Easy to use   9 3.70 0.62 

Reduce step of production 9 4.03 0.65 

Flexible to use 9 3.90 0.89 

Capable to use with generic tableting machine 9 3.97 0.67 

Capable to use with other production line 9 3.87 0.73 

Applicable to skilless human resource 9 3.87 0.63 

Intention to use Prefer to use 9 4.50 0.63 
 
This research aims to study technological acceptance 
of pharmaceutical excipient for ODT which assess 
innovative product implementation in Thai 
pharmaceutical industries. The research was 
investigated the relationship between perceived 
usefulness, perceived ease of use and intention to use. 
Perceived ease of use leads positive effect to perceive 
usefulness [10]. The correlation between perceive 
ease of use, perceived usefulness also lead positive 
effect to intention to [3]. The statistic results 
demonstrated into three groups;  
Perceive Usefulness (PU), participants responded the 
highest in pharmaceutical excipient for ODT is useful 
for overall industries with mean equal 4.17 followed 
by improve uniform content with mean equal 4.03. 
However, the lowest is save production time with 
mean equal 3.63. The result shows that all respondent 
answers have score above three. These results implied 
that pharmaceutical excipient for ODT has a great 
score of PU [6]. 
Perceive Ease of Use (PEOU), participants responded 
the highest in pharmaceutical excipient for ODT can 
reduce steps with mean equals 4.03 follows by 
capable to use with general tableting machine with 
mean equals 3.97. However, the lowest is easy to use 
with mean equals 3.70. The results are also similar 
with PU which is above three. These results implied 

that pharmaceutical excipient for ODT has a great 
score of PEOU. 
Intention to Use, Researchers also asked participants 
would like to purchase this pharmaceutical excipient 
for ODT. Nine persons prefer to use ODT 
pharmaceutical excipient. However, some 
respondents suggest that there are more factors which 
affect to intention to use such as pricing, stability of 
prototype, drug regulation criteria from Thai FDA.  
Pharmaceutical excipient for ODT is also confirmed 
intention to use by in-depth interview. There is 
relationship between PU, PEOU to Intention to use of 
pharmaceutical innovative product. Technological 
acceptance model confirmed that pharmaceutical 
excipient for orally disintegrating tablet had the 
potential to exploit this technology to pharmaceutical 
industry. Pharmaceutical industry replied that they 
still preferred to purchase pharmaceutical excipient 
for orally disintegrating tablet. They suggested that 
the price of innovative product is very importance for 
Thai people because Thai people do not emphasize 
the importance of innovative products. They would 
suggest that good technological exploitation should 
corporate the government, private sector and small 
medium entrepreneurs. However, there are many 
barriers in technological exploitation such as many 
supporting are needed data to convince authorities on 
laws and regulations of Thai Food and Drug 
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Administration and ensure confidence in quality of 
drugs in Thailand.     
. 
CONCLUSION 

 
Pharmaceutical excipient for ODT is an example of 
pharmaceutical innovative product. However, there is 
missing evidence that Thai pharmaceutical industry 
will adopt this innovative product in their firms. 
Thus, the purpose of this paper is to investigate 
whether Thai pharmaceutical industry will have an 
intention to use this innovation or not. Researchers 
created conceptual framework on creating 
pharmaceutical excipient for ODT by using NPD 
process. To assess the adoption of innovative product, 
researchers develops conceptual framework to assess 
intention to use by using Technological Acceptance 
Model (TAM) as a conceptual model.  
 
This research can be concluded that pharmaceutical 
excipient for ODT has a potential to exploit further in 
Thai pharmaceutical industry confirmed by TAM 
analysis. The research contributes useful information 
to assess intention to use of pharmaceutical 
innovation by Thai pharmaceutical industry. 
Proposed conceptual model can be adopted as a 
guideline for exploitation to other pharmaceutical 
innovative products in the industry.  
 
Further research is required to validate the reliability 
of this conceptual framework by sending a 
questionnaire with the five-point Likert-scale to more 
participants such as public organizations, universities 
and governmental sectors in Thailand.  
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