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Abstract

The use of herbal medicines is increasing globally due to consumer perceptions and scientific research. The limited
availability of herbal medications and a lack of effective topical anesthetics have driven the development of new
products using a customer-centric strategy. This study aimed to present a novel herbal topical anesthetic mucoadhesive
spray development using the New Product Development (NPD) process though three steps: the idea concept of the
product, prototype development, and consumers’ acceptance evaluation, involving key stakeholders-consumers and
healthcare professionals. Multiple research methods were implemented, including qualitative, quantitative, and scientific
methods, in each step. The findings showed insights gathered through in-depth interviews about the product needs of
stakeholders. Multiple regression analysis showed that price, attitude, and social value significantly positively influenced
consumer purchase intentions, while attitude influenced healthcare professionals' prescribing intentions. Consequently,
the prototype was developed based on consumer needs. The results of the acceptance evaluation phase indicated high
consumer acceptance of the herbal topical anesthetic mucoadhesive spray. The entire journey of the new product
development process in this study enhances our understanding of customer-centric approaches in product development
and can be applied to generate market-driven innovations that meet the needs of the target market.

Keywords: Herbal Medicine; New Product Development Process; Purchase Intention; Prescribing Intention.

1. Introduction

The use of herbal medicines is experiencing a rapid global expansion [1]. The widespread adoption of herbal
medicines reflects a growing recognition of their therapeutic potential among patients and healthcare professionals.
The factors driving the increased popularity of herbal medicines include growing demands for natural products over
conventional pharmaceuticals, perceptions of herbal medicines as safe and effective [2], and integration between
traditional knowledge and scientific research. The market size of herbal or traditional products is dramatically
expanding around the globe [3], including Thailand [4, 5]. Moreover, the healthcare sector is encouraged by
government initiatives and policies to incorporate herbal products into practice [6]. Enhancing efficacy and adding
value through innovation are essentially increasing the acceptance of herbal medicine products [7].
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A topical anesthetic is a medication commonly used for relieving pain or discomfort in specific areas, such as the
skin, mucous membranes, and oral cavity. Despite the availability of different topical dosage forms on the market,
such as solutions, gels, and ointments, these forms do not effectively meet the requirements and expectations of
patients. Moreover, safety concerns have been reported regarding active chemical ingredients, such as lidocaine,
particularly among children aged younger than two years old [8, 9]. Unfortunately, there are no current herbal-derived
products available on the market for direct use as an oral pain reliever. Various medicinal plants exhibit anesthetic
properties, including clove, piper betel leaves, Spilanthes acmella, thyme, and myrrh [10]. In this regard, clove oil is
noteworthy for its significant content of eugenol, an active ingredient known for its diverse pharmacological activities
[11]. With a long history of use, clove oil has been designated as generally recognized as safe (GRAS) by the US Food
and Drug Administration (FDA), establishing its safety profile [12].

The New Product Development (NPD) process is adopted to create and introduce innovative products into the
market, aiming to enhance competitive advantages [13]. Due to the differences in key issues and success factors in
each industry, this process is not a standard that can be generalized to individual industries or companies [14]. The
critical success factors of new product development in the pharmaceutical industry are related to the company, the
product, the customer, and the competitor [15]. The front-end phase of new product development is a significant
process to achieve project success [16]. One of the key success factors is customer involvement [17]. Developing a
new product using a customer-driven approach to understand their needs leads to successful product development [18]
and also impacts an organizational strategy [19]. Gathering information from customers is important for companies to
minimize uncertainties associated with new product development. Therefore, this information must be transformed
into technical specifications and incorporated into the product concept to establish a successful product [20].

Purchasing pharmaceutical products differs from consumer goods. Prescribing is a process involved in the use of
medication, which is the responsibility of healthcare professionals, including physicians, dentists, and community
pharmacists. These healthcare professionals serve as decision-makers that significantly influence medical use [21],
whereas patients take on the role of consumers [22]. Consequently, the new product development in the pharmaceutical
industry needs to consider key stakeholders who greatly contribute to the decision-making process, addressing not
only the customers but also the healthcare professionals [15].

Focusing on consumers, their attitudes are related to their evaluation, influencing their positive or negative
behavioral intentions. Many studies have identified the relationships between attitude, consumer purchase intention,
and purchase behavior. Attitude significantly influences consumers’ intentions to use herbal medicines [23] and is
positively related to the purchase behavior of herbal products [24, 25]. Consumers consider that there are no health
harms related to the consumption of herbal medicine [26].

Other factors are related to the key elements in a marketing mix: product, price, place, and promotion. The
importance of these four elements in consumer purchase decisions was reported by Khayru & lIssalillah [26]. The
product significantly affects consumer behaviors by influencing their perceptions, satisfaction, loyalty, and purchasing
decisions. A well-designed and differentiated product that meets consumer needs can contribute to the overall success
of a marketing strategy. The influence of the product on consumer purchase decisions is supported by previous
research. Thongruang [27] indicated that a product was the most significant factor affecting consumer purchase
decisions for herbal medicines in pharmacies. A positive relationship between product and consumer purchase
decisions was also found in herbal medicines [26]. Several product attributes affect consumer considerations, such as
complete drug labels, the Food and Drug Administration’s approval, good indication [27], and product quality [28].
Price is the value that consumers are willing to pay to receive the products and services provided by the company. The
appropriate price strategy is important for a business's marketing mix, as it affects sales, profitability, market
positioning, and consumer perception. It requires careful consideration and alignment with the overall business
strategy and market conditions. Price also influences consumer purchase intentions [29]. This element shows a
positive effect on consumers who purchase over-the-counter (OTC) medicines at pharmacies [30]. Place is commonly
used to describe the distribution channel. This refers to the distribution strategy designed to ensure a product's
availability to the target customers through suitable channels. This affects consumers by influencing factors such as
convenience, availability, brand image, and the overall consumer experience in obtaining the products or services. A
positive relationship between place and purchase decisions towards herbal medicines has been found by Khayru &
Issalillah (2021) [26]. They suggested that product availability would increase the opportunity for purchases.
Promotion efficiently influences consumer intentions. Pharmaceutical companies have been using the Direct-to-
Consumer advertising (DTCA) strategy to increase consumers' familiarity with their products. This strategy is
essential for influencing consumers’ use of medicines [31]. The increased request for prescriptions by consumers has
been associated with DTCA [32]. Social values strongly impact consumers’ behaviors, affecting their choices, loyalty,
products, and brands’ perceptions. Understanding and incorporating these values into marketing strategies can enhance
a brand's appeal to its target audience. Social significance influences consumer purchase decisions for herbal products
[33]. Additionally, social recommendations influence consumers’ purchase intentions [34]. Recommendations from
pharmacists show a positive effect on consumers’ purchase intentions of OTC medicines at pharmacies [30].
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Another key stakeholder group is that of healthcare professionals. Prescribing decisions by healthcare
professionals are influenced by several factors. These prescribing decisions are based on product-related factors,
patient-related factors, payer-related factors, marketing activities, and attitudes. These factors are consistently explored
in many studies examining healthcare professionals’ prescribing decisions towards herbal medicines. Attitude and
prescribing decisions have been discussed in many studies related to their trust [35-37], a positive attitude towards
product use [38], and their attitude towards the efficacy and safety of herbal medicines [39-41]. For the product
attribute factor, healthcare professionals’ express concerns about product efficacy [35-38], product safety [35-40],
product information [35-38, 42, 43], product quality control [35-38], and dosage forms [35, 36]. Price indicates that
herbal medicines offer lower costs than chemical medicines [35-38]. Promotion is related to marketing activities by
pharmaceutical companies [21], which affect physicians’ decisions [44]. This variable efficiently influences healthcare
professionals’ intentions. Thus, pharmaceutical companies make significant efforts to develop marketing activities that
influence healthcare professionals’ prescribing decisions, especially among physicians. These marketing efforts
significantly influence the prescribing decisions of physicians [45]. Activities influencing healthcare professionals’
prescribing decisions are present in many studies, such as interactions with medical representatives [35, 36, 38],
pharmaceutical-sponsored symposia [46], medical journal advertising [47], and the distribution of drug samples [48,
49]. Stakeholders are related to patient-related factors and payer-related factors, including patient preference [35, 36],
insurance coverage, governmental policies, and prescribing policies [35, 36].

The Technology Acceptance Model (TAM) is a theoretical framework developed to understand and predict how
users adopt and accept new information technology or systems. This framework was proposed by Fred Davis in 1986
[50]. The core components of TAM include perceived ease of use (PEOU), perceived usefulness (PU), attitude toward
use, behavioral intention (Bl), and actual use. TAM is widely used in the field of information systems and technology
to assess user attitudes and behaviors toward adopting new technologies. It has been applied in various areas,
including the medical field, such as in the study of medicinal herbs [51] and stem cells [52]. This model allows
researchers to understand user acceptance, identify potential barriers to adoption, and develop strategies to enhance the
probability of successful technology implementation.

Existing research studies have primarily focused on the NPD process, factors influencing consumer purchase
intentions, factors influencing prescribing decisions, and consumers’ acceptance. However, there are not many studies
that have comprehensively outlined the entire journey of the new product development process, from the concept
generation to consumer product evaluation. Moreover, the absence of alternative local anesthetic medicines in
Thailand has created an opportunity to develop innovative products that meet the natural product needs of consumers.
To enhance the sustainability of the product, it is essential to understand the factors influencing users’ acceptance of
the product before proceeding with commercialization [53].

The purpose of this study is to develop a novel herbal topical anesthetic mucoadhesive spray using the NPD
process, which involves three steps: first, conceptualizing the product idea to explore consumer needs and factors
influencing their decisions; second, developing a prototype; and third, assessing product quality and evaluating
consumer acceptance of the prototype. The research also identifies the factors influencing key stakeholders’
acceptance, including consumer purchase intention, healthcare professionals’ prescribing intention, and consumers’
acceptance evaluation. These findings will provide insights into the development of new herbal products or medicines
through a customer-centric approach, thereby contributing to the creation of product strategies aimed at enhancing the
product's competitiveness.

2. Material and Methods

A mixed-methods research study design was employed to develop an innovative product based on consumer needs.
The research consisted of multiple phases, including ideation to identify consumer needs and influential factors,
prototype development for creating a suitable product, and consumer acceptance evaluation.

2.1. Idea Concept of the Product
2.1.1. Product Concept Generation

An in-depth interview was implemented to obtain a comprehensive understanding of consumers' experiences with
using topical anesthetics and their opinions regarding the herbal topical anesthetic mucoadhesive spray. The
participants were divided into two distinctive groups: 10 consumers with experience using topical anesthetics and 10
healthcare professionals who recommended topical anesthetics to their patients. The participants were given an
overview of the study's purpose and relevant information about the herbal topical anesthetic mucoadhesive spray
before the interviews commenced. Each interview session lasted approximately one hour, following a semi-structured
guideline. After transcribing the voice recordings, the data were coded and organized into categories relevant to the
topic.
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2.1.2. Factors Affecting Consumer Purchase Intention

A quantitative research study was used to investigate the influential factors affecting consumers' purchase
intentions of the herbal topical anesthetic mucoadhesive spray. The study employed a sample of 200 participants aged
20 years and older who had oral ulcerations, regardless of their prior use of topical anesthetics in their medical history.
Data were collected through a self-administered online questionnaire using a 5-point Likert scale, ranging from
"strongly agree" (5) to "strongly disagree" (1), to evaluate six factors: attitude, product attribute, price, place,
promotion, and social value. The conceptual framework is presented in Figure 1. The impact of the selected factors on
purchase intention and their influences were analyzed using stepwise multiple regression analysis with SPSS Version
22.0, IBM Corp., NY, USA. Statistical significance was determined by a p-value of less than 0.05.
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Figure 1. Conceptual framework: Consumer purchase intention

2.1.3. Factors Affecting the Prescribing Intention of Healthcare Professionals

To understand the factors that influence healthcare professionals' intention to prescribe the herbal topical anesthetic
mucoadhesive spray, a quantitative approach was employed. The data were collected through a self-administered
online gquestionnaire completed by 200 participants, including community pharmacists, physicians, and dentists. A 5-
point Likert scale, ranging from "strongly agree" (5) to "strongly disagree" (1), was utilized. The independent
variables examined in the study were attitude, product attribute, price, promotion, and stakeholder. The conceptual
framework was presented in Figure 2. To identify the factors that influenced recommended intention, a stepwise
multiple regression analysis was conducted using SPSS Version 22.0, developed by IBM Corp. based in New York,
USA. Statistical significance was determined by a p-value below 0.05.

[ Attitude

[ Product attribute

[ Price
Healthcare professionals
prescribing intention

[ Promotion

[ Stakeholder

Figure 2. Conceptual framework: Healthcare professionals’ prescribing intention

2.2. Herbal Topical Anesthetic Mucoadhesive Spray Prototype Development

In this study, the main ingredients of the herbal topical anesthetic spray prototype were clove oil, thermosensitive
polymers, bioadhesive polymers, sweeteners, and flavors. The product was evaluated for its physical appearance, pH,
and sprayability. In order to achieve gel formation in the oral cavity, the product's ideal gelling temperature should be
maintained within a specified range between 34°C and 36°C. To evaluate mucoadhesion, an in vitro study was
performed using a modified method [54]. Additionally, the stability test was performed in three conditions at different
room temperatures (5°C and 40°C) following ASEAN guidelines for 90 days. The physical stability test involved
observing a color change, sedimentation, and phase separation. For chemical stability, the eugenol content and
analytical marker were determined by using a modified method [55] with gas chromatography (Agilent GC-7890B),
an FID detector, and an HP-5 column (30 m x 320 mm x 0.25 mm).
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2.3. Consumers’ Acceptance Evaluation

After developing the prototype, consumer acceptance was evaluated based on the Technology Acceptance Model
(TAM) [50], focusing on four factors: perceived ease of use, perceived usefulness, attitude toward use, and behavioral
intention. The study sample consisted of 30 participants aged 20 years and older who presented oral ulcerations,
regardless of their prior use of topical anesthetics. Data were collected through a self-administered online
questionnaire administered after participants viewed an online video clip providing information on the concept and
details of the herbal topical anesthetic mucoadhesive spray prototype. The questionnaire was measured on a 5-point
Likert scale, ranging from "strongly agree" (5) to "strongly disagree" (1). Descriptive statistics, including percentages,
means, and standard deviation, were analyzed using SPSS Version 22.0 (IBM Corp., NY, USA).

3. Results
3.1. Idea Concept of Product

The product idea concept was derived through the process of product concept generation as well as the
examination of factors impacting consumer purchase intention and healthcare professionals' prescribing intention. This
process aimed to identify consumer needs and the factors that influenced their decisions.

3.1.1. Product Concept Generation

Participants shared their experiences with two topical anesthetics: gels and solutions containing lidocaine
hydrochloride as active ingredients. It was found that participants from both groups expressed satisfaction with the
effectiveness of the active chemical substances in promoting pain relief. However, there was an observed increase in
the awareness of the product among pediatricians and regular users. The participants also complained about the bitter
taste of the product and reported experiencing irritation upon application to the affected area. The product usage
among participants was influenced by the dosage form. A gel formulation provided an extended contact time in the
painful area compared to solutions. The gel's cohesive properties effectively covered the wound, thus preventing
irritation. However, applying the gel product to deeper areas of the oral cavity or the pharynx posed some challenges.
In contrast, a solution formulation offered greater convenience for application in various areas of the mouth and the
pharynx. Nonetheless, it had a shorter contact time in painful regions due to easy elimination through saliva and
inadequate adhesion to the oral mucous membranes. This resulted in the solution spreading to unintended areas,
leading to undesired numbness throughout the oral cavity. Some of the participants reported experiencing mouth
stickiness after application. Notably, both formulations proved inconvenient for common administration and presented
difficulties for portability throughout the day. Consequently, additional tools, such as syringes or cotton swabs, were
frequently required to ensure precise application to the affected areas.

Following the introduction of the concept of the herbal topical anesthetic mucoadhesive spray, the participants
expressed their interests and regarded clove oil as a relatively safe and harmless herbal medicine. However, further
investigation was necessarily required to compare the efficacy of clove oil with other synthetic medicines. The
participants expressed their belief that the sprayable product provided convenience and enhanced user friendliness.
The product was in solution form at room temperature, facilitating an easy application to any painful area through
spraying. Upon contact with the oral mucosa, the solution is transformed into a gel, resulting in prolonged contact time
in painful areas and the prevention of elimination through saliva. The participants' purchase decisions were influenced
by multiple factors, including product efficacy, reasonable pricing, advertising, authorization by the Thai FDA, ease of
purchase, attractive packaging design, convenience, and pleasant taste.

The participants provided valuable insights regarding the development of the herbal topical anesthetic
mucoadhesive spray. Firstly, the product should provide detailed information about its efficacy and safety to establish
trust. Secondly, it should effectively adhere to the painful area and provide coverage for the wound without causing
any irritation. To enhance the overall experience, participants recommend a sweet flavor profile, with the inclusion of
mint to mask the taste of clove oil and provide a refreshing sensation. In terms of packaging, the spray bottle should be
designed for oral use with a throat applicator, facilitating direct and precise spray onto the wound for accurate
application. Moreover, the size of the bottle should accommodate the convenient portability that fits a pocket or
handbag. The packaging design should be visually appealing, effectively representing the brand and establishing a
sense of trustworthiness. Lastly, the price of the product should be competitive and reasonable when compared to
other products on the market.

3.1.2. Factors Affecting Consumer Purchase Intention

In the study, the demographic profile of the participants revealed a predominance of women (74.00%) within the
age range between 20 and 35 years (45.50%). Most of the participants had completed graduate education (51.50%).
The characteristics of the participants and their medical history are presented in Figure 3. All participants reported
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experiencing oral ulcers, with an average frequency of 4.36 + 3.86 occurrences per year (range = 1-20). Additionally,
most participants had not been prescribed topical anesthetics; however, among those who had, the average usage rate
was 2.31+1.72 times per year (range = 1-12). The average score of factors influencing healthcare professionals
prescribing intention is reported in Figure 4, with attitude (X = 4.07+0.49), product attribute (X = 4.47+0.45), price (X =
3.98+0.69), promotion (X = 4.1340.59), and social value (X = 3.89+0.51).

Gender Age (Years) Education level
52,26%
97,
48.50%
" Female  male #20-35  36-49 m >50 Undergraduate = Graduate
History of receiving topical anesthetic
86, 43%
"yes no
Figure 3. Demographic information and past medical history of participants (n=200)
5 -
4
2
S 31
(2]
=
Q
=
p
2 u
1 u
0 . . . . . :
Attitude Product attribute Price Place Promotion Social value

Figure 4. Average score of factors influencing consumer purchase intention

The factors influencing consumer purchase intention for the herbal topical anesthetic mucoadhesive spray were
evaluated using multiple regression analysis with a stepwise approach. To examine multicollinearity, the variance
inflation factor (VIF) values were calculated for attitude, price, and social value in the model. These variables showed
moderate correlation, with VIF values of 1.333, 1.373, and 1.138, respectively. These findings suggested an acceptable
level of multicollinearity since all VIF values were below 5. Consequently, the final model comprised three
independent variables—attitude, price, and social value—that significantly influenced consumer purchase intention at
a significant level of 0.05. Product attribute, promotion, and place were excluded from the final model due to their lack
of statistical significance. The results of the multiple linear regression analysis are presented in Table 1.
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Table 1. Stepwise multiple linear regression analysis result of consumer purchase intention

Unstandardized Coefficients Standardized Coefficients Collinearity Statistics
Independent Variable t Sig.
B Std. Error p Tolerance VIF
(Constant) -0.048 0.330 -0.146 0.884
Attitude 0.433 0.077 0.336 5.614 0.000 0.750 1.333
Price 0.320 0.056 0.348 5.730 0.000 0.728 1.373
Social value 0.256 0.069 0.206 3.734 0.000 0.879 1.138

Equation 1 shows the relationship between the consumer's purchase intention for the herbal topical anesthetic
mucoadhesive spray and the respective factors. The standardized coefficients (B) indicated the relative importance of
each factor. The outcomes revealed that price (B = 0.348) emerged as the primary factor influencing purchase
intention, followed by attitude (f = 0.336) and social value (B = 0.206). A positive relationship between price, attitude,
and social value factors indicated a significant influence on consumer purchase intention.

Consumer purchase intention = —0.048 + 0.320 Price + 0.433 Attitude + 0.256 Social value (1)

3.1.3. Factors Affecting the Prescribing Intention of Healthcare Professionals

In the study, the demographic profile of the participants revealed a predominance of women (73.00%) within the
age range of 31 to 39 years (67.00%). Most participants had completed a bachelor’s degree (65.50%). The participants
were community pharmacists (50.00%), physicians (25.00%), and dentists (25.00%). The characteristics of the
participants are presented in Figure 5. The average score of factors influencing healthcare professionals prescribing
intention was reported in Figure 6, with attitude (X = 3.87+0.42), product attribute (X = 4.2040.45), price (X =4.20+
0.52), promotion (X = 4.30+0.55), and stakeholder (X = 4.24+0.61).

Gender Age (Years)

11, 5.50%

17, 8.50%

= Female © male 20-35 ®31-39 4049 W >50

Education level Occupation

69,
34.50%

131,
65.50%

® Undergraduate = Graduate ® Community pharmacy ® Physician © Dentist

Figure 5. Demographic information of participants. (n=200)
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Figure 6. Average score of factors influencing healthcare professionals prescribing intention

Multiple regression analysis with a stepwise approach was employed to assess the factors that impact healthcare
professionals' intention to prescribe the herbal topical anesthetic mucoadhesive spray. Therefore, attitude was the
factor in the final model that significantly influenced the healthcare professionals' prescribing intention at a
significance level of 0.05. Product attributes such as price, promotion, and stakeholder were excluded from the final
model because of the lack of statistical significance. The results of the multiple linear regression analysis are presented
in Table 2.

Table 2. Stepwise multiple linear regression analysis result of healthcare professionals prescribing intention

Unstandardized Coefficients Standardized Coefficients Collinearity Statistics
Independent Variable t Sig.
B Std. Error B Tolerance VIF
(Constant) 1.559 0.243 6.415 0.000
Attitude 0.651 0.062 0.596 10431  0.000 1.000 1.000

The positive relationship between the intention to prescribe the herbal topical anesthetic mucoadhesive spray and
the attitude, a corresponding factor, is shown in Equation 2.

Healthcare professional prescribing intention = 1.559 + 0.651 Attitude 2

3.2. Herbal Topical Anesthetic Mucoadhesive Spray Prototype Development

The herbal topical anesthetic mucoadhesive spray prototype was developed based on consumer opinions during the
product concept generation process to ensure that the product aligned with consumer preferences. The active
component of the formulation was clove oil, an herbal topical anesthetic agent, chosen specifically for its pain-
relieving effects. To develop a spray, we utilized thermosensitive polymers and bioadhesive polymers as our main
platforms. This formulation enables transforming the spray into a gel at oral temperature, thereby enhancing its
efficacy by prolonging contact duration in affected areas, preventing saliva elimination, and maintaining viscosity. A
non-calorie sweetener and mint flavor were included in the formulation to provide a pleasant taste and mask the
unpleasant flavor of clove oil, resulting in a refreshing sensation. The packaging of the product was well-suited for an
oral spray bottle with a throat applicator. This bottle design provided several benefits, including precise application,
improved ease of use, and enhanced portability.

The herbal topical anesthetic mucoadhesive spray prototype demonstrated conforming physical attributes, with a
clear solution at room temperature that transformed into a gel at 35°C. The neutral pH of the product was suitable for
oral application within the range of 6.5 to 7.5. The solution can be conveniently emitted through a bottle applicator
and administered into the oral cavity with a specified spray nozzle. The mucoadhesive property was a desirable
attribute of the product, enhancing its retention at the wound. Mucoadhesion was evaluated by measuring the
remaining amount of the product on a mucin-coated semipermeable membrane. After passing the SSF over the applied
product, the gel layer derived from the product still existed, with an approximate retention of 90.34%.
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In terms of the stability of the product, physical and chemical stability over a 90-day storage period under three
conditions: room temperature, 5°C, and 40°C were demonstrated. The color of the product remained consistent,
ranging from clear to pale yellow, comparable to its initial appearance. No occurrences of sedimentation or phase
separation were observed during the storage period. Furthermore, the eugenol content of the product complied with the
USP guidelines, falling within the acceptable range of 90 to 110% of the labeled amount.

3.3. Consumers’ Acceptance Evaluation

The characteristics and medical history of the participants are described in Figure 7. Most of the participants were
women (70.00%), aged between 20 and 35 years (50.00%), and had completed graduate education (63.33%). All
participants reported experiencing oral ulcers, with an average frequency of 2.33 + 1.18 occurrences per year (range =
1-5). Most of them received topical anesthetics, with an average usage rate of 1.75 £ 0.87 times per year (range = 1—
4).

Gender Age (Years)
3,
l 10%
= Female = male =20-35 %31-39 > 50
Education level Personal income/month (Baht)

3,10%

S,
16.67%
= 20,000 - 40,000 40,001 - 60,000
® Undergraduate = Graduate 60,001 - 80,000 = Over 80,000

History of receiving topical anesthetic

17,

56.67%

®yes ®no

Figure 7. Demographic information and past medical history of participants (n=30)
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The purpose of this section is to evaluate the factors that influence the acceptance of consumers, including
perceived ease of use, perceived usefulness, attitude towards use, and behavioral intention. The individual's internal
beliefs, perceived ease of use, and perceived usefulness directly impact their attitude towards use and behavioral
intention.

Perceived ease of use refers to the belief that using a specific system does not require any effort. The
participants showed a high level of acceptance, with an average score = 4.57 + 0.06 regarding the perceived ease of
use factor, highlighting the product's user-friendliness. They agreed that the product provided greater convenience,
portability, improved precision in wound treatment, and ease of storage. Perceived usefulness is associated with the
belief that utilizes a particular system will lead to performance improvement. In terms of the perceived usefulness
factor, the participants strongly preferred using the spray over other dosage forms, with an average score = 4.58 +
0.02. This dosage form enabled precise administration of the product to the targeted site, efficaciously meeting
their requirements. Regarding the attitude towards use, the participants had confidence in the safety of the herbal-
based product for oral pain treatment, with an average score = 4.39 % 0.15. They found the product visually
appealing and expressed interest in using herbal medicine instead of chemical-based products. They believed
herbal products had fewer side effects compared to chemicals. For behavioral intention, the participants were
interested in this prototype, with an average score = 4.55 + 0.06. They expressed their willingness to use the
product for oral pain relief and demonstrated satisfaction with the prototype's performance, instilling confidence in
its effectiveness for pain relief.

4. Discussion

Unlike other products, the major factors that affect the buying decision process of herbal-derived pharmaceutical
products are healthcare professionals and patients [56]. Their perception influences product acceptance. The present
study aims to develop a new herbal topical anesthetic mucoadhesive spray based on customer preference. The process
consists of three phases: 1) The idea and concept of the product 2) Herbal topical anesthetic mucoadhesive spray
prototype development; and 3) Consumers’ acceptance evaluation, respectively.

The concept of the product process is used to identify consumer needs and factors affecting their decisions.
Product concept generation reveals consumers' opinions regarding both topical anesthetic pharmaceuticals and the
herbal topical anesthetic mucoadhesive spray concept. The findings indicate that consumers are satisfied with the
effectiveness of the active chemical substance for pain relief. However, they express dissatisfaction with undesirable
attributes found in existing oral products on the market. Consumers show their interest in the herbal topical anesthetic
mucoadhesive spray concept and exhibit a positive attitude towards the nature of the herbal active ingredient and the
sol-gel transformation appearance of the product. Additionally, the consumers also provided their opinions regarding
the product specifications of herbal topical anesthetic mucoadhesive spray.

Multiple regression analysis reveals the factors influencing consumer purchase intention and healthcare
professionals' prescribing intention. Attitude, related to the consumer's evaluation, affects positive or negative
behavioral intention. The results indicate a significant impact of attitude on the intention to purchase and prescribe the
herbal topical anesthetic mucoadhesive spray, showing a positive influence among both consumers and healthcare
professionals. The increasing positive attitude among consumers and healthcare professionals contributes to a higher
intention to purchase and prescribe herbal topical anesthetic mucoadhesive spray. This finding corresponds to previous
research that found attitudes influenced herbal products and dietary supplements used by consumers [57]. Their
attitude toward herbal products is positively related to purchase intention, actual purchase [58], and purchase behavior
[59]. The consumers who purchased herbal medicines had positive attitudes toward the herbal medicines [27], related
to their natural benefits, fewer side effects, and good absorption and degradation [60]. Furthermore, the attitude of
healthcare professionals was a significantly positive intention to prescribe the herbal topical anesthetic mucoadhesive
spray. This is consistent with earlier findings, suggesting that healthcare professionals’ attitudes influence prescribing
behavior and intention [61]. Healthcare professionals who prescribe herbal medicine for their patients have positive
attitudes toward herbal medicine [62]. They accepted that herbal medicines offer advantages and are safer than
conventional medicine [39]. This suggests that presenting the naturalness of the product is an essential factor in
creating a positive attitude. The product should highlight the benefits of natural active ingredients to increase
consumer awareness. Moreover, the product should present key features and scientific information about the product’s
efficacy and safety to increase their acceptance.

Price is one of the key elements of the marketing mix. A positive correlation of price indicates a significant
influence on consumer purchase intention. Interestingly, consumer purchase intention continues to increase even
when the price of the product becomes higher. The finding supports the positive perception of price in the context of
medicines and herbal products. It can be attributed to consumers recognizing the correlation between price and
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product quality. Moreover, the price image also affected the purchase intentions of consumers [63]. Consumers
believe that expensive medicines are more effective than low-cost medicines [64]. Consumers who purchase
products at pharmacies tend to perceive low-priced products as untrustworthy [65], particularly in the case of herbal
products. They believe that herbal products offer lower health risks and are chemical-free, which leads to a higher
price than chemical-based products [66]. Consequently, aligning the price of a product with its quality leads to an
increase in consumer purchase intention. The result suggests that using a product differentiation strategy to
communicate the uniqueness of the herbal topical anesthetic mucoadhesive spray, regarding effective active
ingredients, innovative dosage forms, quality, and convenience, highlights the differences between the herbal topical
anesthetic mucoadhesive spray and conventional topical anesthetic. When consumers perceive the product’s benefits
and ease of use, their willingness to pay will then increase. However, our finding shows that price does not have a
significant impact on the intention to prescribe the herbal topical anesthetic mucoadhesive spray to healthcare
professionals. The result disagrees with the finding, which explains the effect of price on the prescribing intention of
herbal medicines [62, 67].

Social value affects consumer intention to purchase the herbal topical anesthetic mucoadhesive spray, as a positive
influence was observed in this study. Higher social values in consumers lead to higher intentions to purchase the
herbal topical anesthetic mucoadhesive spray. This finding supports previous research, indicating that social value
positively influences consumer purchase intention, directly impacting individuals' behavior and purchasing decisions
[59, 68]. Increasing social value significantly influences consumer purchase intention. Healthcare professionals play
an important role as trustworthy and influential sources of information [69, 70]. The consumers trust their own
opinions, which then affect their herbal medicine usage [60]. Their recommendations also significantly influence
consumer recognition and product information searches, leading to purchase decisions and impacting pharmaceutical
product usage [71]. They are key opinions that affect consumer purchase intentions. Therefore, introducing a product
to healthcare professionals is an essential strategic initiative to increase their familiarity, trust, and subsequent
advocacy and endorsement of that product by patients. However, the result indicates that stakeholders related to social
value do not have a significant impact on the intention to prescribe the herbal topical anesthetic mucoadhesive spray to
healthcare professionals. Our result disagrees with a finding that stakeholders, patients, and payers significantly impact
medicines [72] and herbal medicine prescriptions [35, 36]. This is possible due to the difference in participation in this
study, which includes not only physicians but also dentists and community pharmacies.

The product attribute, in our findings, did not significantly influence the intention to purchase and prescribe the
herbal topical anesthetic mucoadhesive spray. A product attribute is one of the factors that affects healthcare
professionals, such as physicians and pharmacists, in the prescription of medicine and consumer purchase intention.
However, the result contradicts the finding, which indicated the influence of product attributes, especially product
aesthetics, on consumer purchase intention for OTC pharmaceutical products [73]. Some key product attributes, such
as product safety, are related to their intention, but this variable does not significantly predict an actual purchase [74].
This is possible due to personal factors that vary among consumers and healthcare professionals, including their
perceptions, experiences, and personal finances, which influence their buying behavior. They are concerned about
product attribute factors; however, some attributes may not be considered. This variable may influence their purchase
and prescribing intention, but an actual purchase must be considered.

Promotion did not have a significant impact on the intention to purchase and prescribe the herbal topical
anesthetic mucoadhesive spray. This finding supports Mubarak & Mufeeth (2020) [66] that advertising does not
significantly influence consumer purchase intention. Although media, one of the promotion tools, could enhance
consumers’ product awareness, it was not efficiently providing essential information to consumers [75].
Moreover, our study agrees with the study of Sharifnia et al. [72] that the promotional activities of pharmaceutical
companies do not influence the prescribing decisions of physicians. This might be associated with healthcare
advertising regulations in Thailand that limit promotional activities for pharmaceutical products, including herbal
medicines.

Place did not significantly influence consumer purchase intention for the herbal topical anesthetic mucoadhesive
spray. Our finding disagrees with research that suggests place significantly influences consumer purchase intention
[69, 76]. This discrepancy may be attributed to the regulations of the Thai FDA, where the medicine can only be sold
in licensed places such as hospitals or pharmacies.

The findings of the consumers' acceptance evaluation phase provide insights into the level of acceptance among
consumers regarding the prototype of the herbal topical anesthetic mucoadhesive spray. The consumers showed a high
level of acceptance for this prototype in terms of perceived ease of use, perceived usefulness, attitude towards use, and
behavioral intention, indicating their acceptance of the innovation.
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5. Conclusions

The research demonstrates the novel herbal topical anesthetic mucoadhesive spray development process,
employing a customer-centric strategy through three phases: product conceptualization, prototype development, and
consumers' acceptance evaluation.

The result from the idea concept of the product phase shows consumers' perspectives on topical anesthetics.
The study started with the perspectives of consumers and healthcare professionals to create product specifications
for the herbal topical anesthetic mucoadhesive spray. This insightful information guides the prototype development
phase, ensuring that the product attributes and packaging align with consumer requirements. Additionally, the
study identifies factors that influence consumer purchase intention and healthcare professionals' prescribing
intention. The findings indicate a significant positive correlation between consumer purchase intention and key
variables, including price, attitude, and social value, while attitude demonstrates a significant positive association
with the prescribing intention of healthcare professionals. Consequently, the results of the consumers' acceptance
phase highlight the high level of acceptance for this herbal topical anesthetic mucoadhesive spray, aligning with
target consumer preferences.

This study provides significant contributions to the field of herbal product development and marketing by offering
valuable insights and practical guidance. The research findings not only enhance our comprehension of customer-
centric approaches in product development but also contribute to the advancement of research in herbal medicines and
their marketing. The research methodology employed in this study holds potential as a reference point for future
investigations and contributes to the advancement of knowledge in the field. Furthermore, the insights derived from
this study provide considerable potential for assisting herbal businesses in making informed decisions regarding
product development, marketing strategies, and resource allocation. Ultimately, this research facilitates the growth and
sustainability of herbal businesses by helping them generate innovative and desirable products that are well-received
by target customers.

However, the study focused on a specific product with a limited sample size, meaning that the findings do not
readily allow for the generalization of effects to all herbal medicines. The researchers recommend future studies in
other businesses such as cosmetics, nutraceuticals, food supplements, and natural functional foods. Moreover, future
studies could consider more related variables to enhance the relationship between the purchase intention and the actual
purchase, such as the 7Ps marketing mix, lifestyle, and consumer knowledge.
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