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ABSTRACT

Introduction: Biomaterials are materials from natural or synthetic sources, used to strengthen or replace part or all of 
the body's tissues. Tissue Bank is the unit in Dr Soetomo Hospital that produces products biomaterial from human 
tissue. According to the standard, biomaterial products must be able to be traced quickly and accurately. Therefore, 
the tissue bank has been developing an Information System for Biomaterial Products (ISOMERIC). Implementation 
of the information system is not always successful, as well as ISOMERIC, so an evaluation is needed. This research 
aims to explore the best practices and lessons learned from the implementation of ISOMERIC. Materials and meth-
ods: The method of this study is qualitative. In-depth interviews were conducted with 14 respondents. The research 
instrument was developed by Human, Organization, and Technology Fit (HOT-Fit) framework. Results: The imple-
mentation of ISOMERIC was still 20%.  Factors that lead to the implementation of ISOMERIC include support from 
the hospital, the Person In Charge (PIC), training, system security, user acceptance, easy system interface, and trouble 
and improvement handling. Factors causing a delay in implementing ISOMERIC on time include the priority of im-
plementation, internal Tissue Bank problem, and lack of infrastructure. Conclusion: ISOMERIC implementation has 
faced challenges. Positive factors such as organizational support, and user training contribute to its ongoing progress. 
The challenges during ISOMERIC implementation such as lack of management support, adequate preparation, and 
collaboration with other institutions. Tissue Banks can develop better strategies for successful ISOMERIC implemen-
tation and improve biomaterial production standards. 
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INTRODUCTION

Biomaterials are materials or combinations of materials 
from natural or synthetic sources that are used to 
strengthen or replace part or all of the body's tissues 
to improve the quality of life of individuals(1,2). 
Biomaterials can permanently fuse with tissues or 
promote their regeneration (3). The gold standard for 
tissue transplantation comes from the patient's own body 
(autograft), but due to the limitations of the tissue taken 
and the morbidity in the part, the replacement tissue 
is taken from the body of another person (allograft). If 
allograft tissue is not available, then replacement tissue 
can be taken from animals (xenograft) or synthetic 
materials. Allograft tissue has the advantage of low risk 
of immune rejection because it comes from humans(4). 
The disadvantages of allograft are the limited number 

of donors and the risk of disease transmission. Tissue 
Bank is one of the units in Soetomo General Hospital, 
a nonprofit organization that provides biomaterial 
product services for medical purposes. In Indonesia 
there are 3 Tissue Banking : Padang (M. Jamil Hospital), 
Jakarta (Badan Tenaga Atom Nasional) and Surabaya 
(Dr Soetomo General Hospital). The Tissue Bank at Dr. 
Soetomo General Hospital has produced biomaterial 
products, especially those made from human tissue 
made from human tissue.

Activities carried out in tissue banks include donor 
procurement, processing, storage, and distribution 
of human tissues for medical purposes. Tissue Bank- 
Soetomo General Hospital has produced products from 
human tissue which is unused tissue that remains, such 
as amnion membrane and remnant bone after surgery. 
Remnant tissue can be reprocessed into products that 
can be used to repair or replace body tissues that are 
damaged or lost due to trauma, injury, or disease. 
It comes from humans so remnant tissue has active 
substances that stimulate the process of restoring 
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damaged tissue (5,6). Biomaterial products from human 
tissues have many benefits and have the potential to be 
further developed for tissue engineering products (3,7,8) 
so the quality and quantity of biomaterial products must 
be improved.

Tissue bank-Dr Soetomo General Hospital started 
producing biomaterial products in 2007. All activities are 
recorded in paper documents. The challenges of using 
paper documents include difficulty in finding information 
quickly and accurately. Challenges in storage, risk 
of damage or loss, and difficulty of control(9). Tissue 
products must have traceability, therefore every tissue 
product must have a Tissue Identification Number. It is 
a combination of numbers, letters, and or symbols on 
the tissue product that contains information about the 
collection, processing, packaging, labeling, storage, and 
distribution of the tissue(1). The complete information 
that must be listed in the Tissue Identification Number 
makes it difficult for Tissue Bank- Dr. Soetomo General 
Hospital to manage information to ensure every tissue 
product has traceability. So it is necessary to improve 
all information about donor procurement, processing, 
packaging, labeling, storage, and distribution of the 
tissue product that is efficient, fast, easy, and accurate 
with the information system. The information system for 
product biomaterials (ISOMERIC) is part of the Hospital 
Information System (HIS) at Dr. Soetomo General 
Hospital. The system aims to facilitate recording 
activities completely and in real-time, bring order to 
activities, increase control of activities in real-time, 
facilitate the accessibility of products, and provide data 
fast and accurately. (1,10,11). 

HIS has been implemented in several countries such 
as Iran, Ethiopia, Angola, Croatia, Canada, Germany, 
Pakistan, and Indonesia. Lack of resources, lack of 
management support, unfamiliarity with computers, data 
security, and usability issues are some of the obstacles 
to HIS implementation that limit implementation (12–
18). These obstacles cause the implementation of HIS 
to be not maximized, which means that the purpose 
of HIS to increase the effectiveness and efficiency of 
health service is not achieve. So an evaluation is needed 
in the implementation of HIS, including ISOMERIC. 
This study aims to explore the supporting and failure 
factors of ISOMERIC implementation by using the 
human, organizational, and technology-fit (HOT-Fit) 
framework. Besides that, it provides suggestions and 
recommendations for improving the implementation of 
information systems, especially in health services.

MATERIALS AND METHODS 

Study Design
This study used a qualitative design with a 
phenomenological perspective. This perspective 
focuses on exploring how individuals understand a 
topic and provides an in-depth account of the subjective 

experience of those individuals (19). HOT-Fit Framework 
states that the successful implementation information 
system depends on a fit between human, organizational, 
and technological factors. The HOT-Fit framework was 
used as a reference to create a research instrument.  In 
the Human aspect, there are two dimensions: system 
use and user satisfaction.  In the Organization aspect, 
there are two dimensions: structure and environment. 
In the Technology aspect, there are three dimensions: 
system quality, information quality, and service quality. 
All dimension is used to measure the net benefit of the 
system.The relationship about all aspect in HOT-Fit 
Framework can be seen in Fig. 1.

Fig. 1: The relationship about all aspect in HOT-Fit Framework

Participant
Participants in this study were selected based on purposive 
sampling by selecting respondents who understand the 
research problem. Inclusion criteria were participants 
who used and associated with ISOMERIC. That includes 
Tissue Bank staff from the biomaterial division with a 
total of 8 participants. The ISOMERIC developer is a staff 
from the Technology, Communication, and Information 
(ICT) Unit- Dr. Soetomo General Hospital with a total 
of 6 participants. Exclusion criteria are participants who 
do not use or are not related to the implementation of 
ISOMERIC.

Research Instrument
The Research Instrument is interview guidance whose 
questions are arranged based on variables from each 
dimension can be seen in Table I.

Table I: Dimention of Each HOT-Fit Framework

Framework Dimension Variabel

Human
System Use Level of use, knowledge

User Satisfaction
Perceived usefulness, user 
satisfaction

Organization
Structure

Top management support, 
strategy

Environment Communication, competition

Technology

System Quality
Easy of lerning, easy of use, 
respon time, security

Information Quality
Accurancy, completeness, 
availability, timeliness, 
compatibility

Servis Quality
Responsiveness, emphaty, 
follow-up service, assurance
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Data Collection and Analysis
The data in this study came from observations and in-
depth interviews with participants. Observations were 
conducted from May until July 2023. Interviews with 
participants were conducted on August 2023 until 
September 2023. Interviews were conducted based on 
the interview guide that had been prepared. The results 
of the observations and in-depth interviews were then 
analyzed with the NVivo application. 

Ethical Clearance
This study was reviewed and approved by the Etic 
Committee of the Dr Soetomo General Hospital with 
reference number: 0711/KEPK/VII/2023.

RESULTS 

In-depth interviews have been conducted with 14 
participants related to the system, such as users and 
system developers. Information about the characteristics 
of participants can be seen in Table II.

ISOMERIC implementation is carried out step by step 
according biomaterial business process (Figure 2). 
Each stage has specifications that must be completed 
to proceed to the next stage. Before using the system, 
documentation at the Tissue Bank was used as a 
document paper. The disadvantages of document paper 
include not real-time documentation, difficulty in storing 
and controlling documents, coordinator verification is 
not real-time, difficulty in searching for products, and 
difficulty in making fast and accurate reports. ISOMERIC 
can be implemented starting January 2023, by the 
program of Dr Soetomo General Hospital to use an 
independent information system for all units starting 
January 1, 2023. However, implementation of ISOMERIC 
started in July 2023, which means 6 months late from the 
plan. Until the in-depth interviews were completed in 
September 2023, ISOMERIC implementation had only 
reached the screening stage, meaning only 20% had 
been implemented. The factors that caused this system 
to be implemented can be seen in Fig. 3.

Table II: Characteristic of Respondent

Age Frequency Presentation

20-29 5 35,7%

30-39 7 50%

40-49 1 7,14%

50-59 1 7,14%

Sex

Male 3 21,4%

Female 11 78,5%

Education

Senoir High School 3 21,4%

Diploma 2 14,2%

Bachelor 6 42,8%

Master 3 21,4%

Unit

Tissue Bank 8 57,1%

ICT 6 42,8%

ISOMERIC is part of HIS Dr. Soetomo which supports 
the documentation of all production activities and 
product services of biomaterial products. This system is 
designed with major changes to the biomaterial product 
business process. These changes include changes in 
work documents, changes in organizational structure, 
changes in Standard Operating Procedures (SOP), and 
improvements in the flow of activities. These changes 
refer to the Standard Asia Pacific Association Tisse Bank 
(APASTB) and National Food and Drug Agency Number 
18 of 2022 concerning Good Manufacturing Practices 
(GMP) in Human Cell and Tissue-Based Product 
Processing Facilities. The Tissue Bank Unit collaborates 
with the Information, Communication, and Technology 
(ICT) Unit-Dr Soetomo Genaral Hospital to develop this 
system. The biomaterial product business process in 
ISOMERIC can be seen in Fig. 2.  

Fig. 2: The biomaterial product business process in ISOMERIC

Fig. 3: Support Factor Implementation ISOMERIC

Support From Hospital
Dr Soetomo General Hospital supports the independent 



Mal J Med Health Sci 21(SUPP3): 66-76, May 202569

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

“I access it by entering my username and password, 
then I can choose the menu. Only I know the username 
and password” (Participant 13).

System security is managed by the ICT Unit. Security is 
used in the form of applications such as firewalls and 
antivirus. Firewall serves to prevent physical attacks 
from outside and antivirus serves to protect the system 
from damaging virus attacks. 

“The information system in this hospital uses Firewall 
security to prevent attacks from outside (heckers) and 
then there is also antivirus. the database is also coded 
so that it cannot be read by heckers.  The database 
storage location, we also store it in two places to prevent 
damage or disaster.” (Participant 9)

Data that has been entered into the system will then 
be stored in the database. The database is stored in 
the Data Center Room. Dr. Soetomo General Hospital 
facilitates the room with a fire suppression system, fire 
detector, fire print, close circuit television (CCTV), and 
temperature monitoring. Only officers with certain 
access rights can enter this room. Databases are stored 
in 2 places in anticipation of damage or disaster. 

User Acceptance
ISOMERIC can show reports automatically. Reports 
are generated according to what users enter into the 
system. The information system Dr Soetomo General 
Hospital has been designed with high accuracy so 
that it can produce consistent data. ISOMERIC is also 
suitable for assisting work because it has been designed 
based on existing business processes in the Tissue Bank, 
with some development to order the flow of activities. 
Coordinators, most of whom are surgeons and are not 
on standby at the Tissue Bank, can perform verification 
to monitor the production activity in Tissue Bank. 
ISOMERIC makes it easy for coordinators to verify and 
can be accessed anywhere within the hospital.

“I always use this system to input donor data” (Participant 
8)

“I will use this system because it will make my task 
easier to monitor activities at the Tissue Bank because I 
am a surgeon who is not always available at the Tissue 
Bank” (Participant 7).

Trouble and Improvement Handling
If ISOMERIC has trouble, the user can contact the ICT 
Unit. Trouble that often occurs in infrastructure such 
as printers and trouble on the system. In the trouble-
handling procedure, users can contact the ICT Unit 
helpdesk.  

information system.  Information, Communication, and 
Technology (ICT) unit that functions to develop, make 
improvements, handle troubleshooting, and maintain 
the system. Independent System Information, of course, 
requires large resources, so the hospital recruited 50 
employees aged 20-35 years old in November 2023 to 
prepare for this.  These employees are divided according 
to the organizational structure in the ICT Unit to facilitate 
the implementation of independent system information 
at Soetomo General Hospital.

“I think the hospital supports the use of this system 
because the hospital provides facilities such as the 
internet, computers and then manages this system 
through the ICT Unit” (Participant 13)

“In November 2022, we recruited 50 employees to 
prepare for the implementation of information system in 
Dr Soetomo General Hospital.  The majority of them are 
young, in the range of 20-35 years old, so that they can 
respond quickly. Then they will be divided according to 
the organizational structure” (Participant 9).

In addition, the infrastructure from the Tissue Bank to 
use this system such as computers and printers has been 
fulfilled although the number is still lacking.

Person in Charge (PIC)
The PIC is a bridge between the ICT Unit and the Tissue 
Bank in the implementation of ISOMERIC. The PIC 
coordinates with the ICT Unit regarding the urgency of 
using the system and helps staff at Tissue Bank to adapt 
to the ISOMERIC. The PIC also identifies obstacles 
during implementation and communicates with the ICT 
Unit or other units to find solutions.

“The person in charge of implementation from the Tissue 
Bank as a bridge that interprets user needs to ICT Unit, 
as a needed in reality. Without PIC, this implementation 
could be messy” (Participant 3)

“ICT Unit do not know how urgent this system is to be 
used. So we need coordination to PIC implementation. 
Coordination is also important, because we don't know 
whether this system is suitable for covering the needs 
at the Tissue Bank, if it hasn't covered, we can improve 
the system according to the needs in Tissue Bank” 
(Participant 9).

System Security
ISOMERIC is part of the Hospital Information System Dr 
Soetomo, so the security of the ISOMERIC system will 
be the same as the security of the entire HIS. Users must 
have a specific username and password to access the 
system, which is only known by the user. 
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“Users can contact the IT Hotline if there are complaints 
or problems with the system although slow to respond” 
(Participant 9)

In reality, if there is trouble, the user in the Tissue Bank 
will contact PIC, then PIC will forward it to the ICT Unit. 

“If there is a problem with the system, I report it to the 
PIC and then the PIC to the ICT Unit”(Participant11)

This method is considered faster for users to contact 
the ICT Unit than the helpdesk.  Then the ICT Unit will 
respond and send its staff to immediately fix the problem. 
After it is resolved, ICT staff will provide direction on 
how to use the system or infrastructure so that it does 
not trouble again. 

“…we give a instructions to use the system properly 
to the user. For example, if the use is not reasonable, 
there will be trouble again. We do this to prevent trouble 
again, so users can be more careful” (Participant 4)

If ISOMERIC requires improvement to adapt to current 
conditions, then PIC will design changes for further 
improvement by the ICT Unit. This improvement also 
takes time, if the change is minor then the improvement 
will be completed in 2 days. But for major changes such 
as changing the flow of activities, the improvement takes 
a maximum of 2 weeks.

“We make improvements to the system based on the 
scope. If the improvement is moderate to light, it doesn't 
change much or doesn't require much effort, it can be 
done immediately. But if the improvement is medium to 
high such as changing the flow or changing the flow in 
the middle or adding a new menu then it needs approval 
from our superiors. After that, it can only be done. For 
the time to improve 2 days is already fast and the longest 
is 2 weeks” (Participant 3)

Easy System Interface
The system interface is designed to be as simple as 
possible to make it easier for users to use this system. 
The language used is Indonesian. The system display 
consists of 4 large menus, such as master, transactions, 
information, and reports. In the menu, there is a sub-
menu that is hidden and will only appear when the user 
accesses it. This makes the system display easier.

“The system interface is made easy so that users are 
easier to use” (Participant 10)

“The system is easy to use because it uses Bahasa 
Indonesia. The menu is also simple” (Participant 1)

Training
Training on the use of ISOMERIC was conducted 
in February 2023. This training was attended by all 
biomaterial division staff held at the Tissue Bank. The 

training was conducted by the ICT Unit and assisted 
by the PIC. After the training, the ICT Unit conducts 
assistence, similar to training but with a shorter time 
duration. Assistance is carried out until the user is 
accustomed to using the system.

“Training to use this system has been carried out on 
February 3, 2023. It was a full day of training. After the 
training there is assistance with a duration of not long, at 
most 1-2 hours” (Participant 3).

The implementation of ISOMERIC was not as planned. 
Factors causing the failure to implement ISOMERIC on 
time can be seen in Fig. 4.

Fig. 4: Failure Factor of Implementation ISOMERIC on Shcedule

Internal Tissue Bank Problem
SIERA could not be implemented as planned in January 
2023 due to internal problem at IBJS.

“… I think it is due to internal problems at the Tissue 
Bank” (Participant 3)

Raw materials from human tissue must complete 
document requirements including informed consent, 
informed consent, screening form, medical history form, 
and laboratory results (HIV, HBsAg, Syphilis). ISOMERIC 
has been set up so that only qualified raw materials 
can be processed, raw materials that do not complete 
document requirements cannot be produced. 

“We have made specifications for tissue raw materials 
that can be accepted, such as the existence of inform 
consent documents, inform to consent screening sheets, 
medical history sheets and laboratory results. the system 
also requires this so that raw materials that do not 
meet specifications cannot proceed to the next stage” 
(Participant 1)

So far, all tissue raw materials have always entered 
production because they come from donated materials 
so must be utilized as much as possible. However,  the 
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coordinators in the Tissue Bank are surgeons who are 
not always at Tissue Bank. 

“The coordinator is a doctor, especially a surgeon, not 
always available at the Tissue Bank. So this is part time 
at the Tissue Bank” (Participant 7)

Management did not know the problems that occurred 
in this implementation and also other problems in the 
Tissue Bank due to lack of communication. Management 
also could not prioritize the problems to be solved. 

“.... there are many problems and the discussion is less 
focused, like there is no prioritization of problems. 
Sometimes the discussions we want about raw material 
requirements and cooperation with other hospitals are 
not discussed, because there are discussions of other 
issues” (Participant 1).

There is also no evaluation regarding this implementation. 
Evaluation is only limited to between users and the 
Person In Charge (PIC).

“…evaluation is mostly between us in Quality Control 
and the person in charge of implementation. There has 
never been an evaluation of the implementation of this 
system at a routine meeting”(Participant 1)

According to the interview results, no policy regulates 
this system. However, based on document observation, 
there is a decision of the Director of RSUD Dr. Soetomo 
Number 188.4/731.6/301/2022 regarding the Tissue 
Bank Service Policy, which states that the recording of 
services in the Tissue Bank is carried out in a hybrid 
manner with 2 manual and electronic methods. 
Manual documents include documents that require 
wet signatures from donors and providers. Electronic 
documents are information systems that provide detailed 
records of the production, receipt, storage, distribution, 
and follow-up of biomaterial products. Time constraints 
from the management have not socialized this policy, 
so the staff who are participants are not aware of this 
policy.

“...there is no policy or procedure for using this system” 
(Participant 12).

“...in here no policy about this system. Maybe because 
the management is not always here, so the policy on this 
system is considered less important.” (Participant 13)

Lack of management time due to part-time management 
means that there is no policy on the implementation 
of this system. Policies function to regulate the use of 
ISOMERIC and are binding for the staff of Tissue Bank. 
This is a transition period from not being orderly in 
receiving raw materials, to having to be orderly in 

new standard requires that each raw material must have 
a specification, and all tissue raw materials must comply 
with the requirements before processing. This screening 
stage is important to ensure the quality of the tissue 
before it is produced. The consequence of implementing 
this new procedure is that unqualified tissue cannot be 
processed. 

“...because almost all the materials we receive do not 
meet the material acceptance requirements” (Participant 
8)

This will certainly have an impact on reducing the 
amount of production. So the policy of the Leader of 
the Tissue Bank became inconsistent in implementing 
the new procedure. ISOMERIC only helps to make the 
new procedures on tissue handling more consistently 
applied.

“…there is policy inconsistency. We have had a long 
discussion about this.  And we have entered it in 
the system, so we make it mandatory for this donor 
requirement. But until now the donor requirements are 
also still being bargained…” (Participant 7).

“The specifications and procedures for receiving raw 
materials have not been implemented properly because 
the policy of management are not consistent. We have 
planned to receive raw materials as written in the 
procedure but the management policy is different, so 
it seems inconsistent with the procedure that was once 
made” (Participant 8).

Tissue raw materials are obtained not only from Dr 
Soetomo General Hospital but also from other hospitals. 
To obtain these requirements, the Tissue Bank needs to 
collaborate with other hospitals, so that the tissue raw 
materials when sent are equipped with the document 
requirements. Of the 10 network hospitals that are 
scheduled to cooperate in 2022, until October 2023 
there are currently only 2 network hospitals that have 
collaborated. As a result, many raw materials cannot 
enter the system so they cannot be processed.

“ The system only helps us to be more consistent. 
The requirements for receiving raw materials include 
informed consent, informed to consent, screening sheets 
and lab results. All documents can be obtained if we 
make cooperation with hospitals that usually send tissue 
raw materials . Only 2 hospitals that have collaborated. 
We should try to collaborate with other hospitals, so that 
the donor requirements (as raw material) can be met and 
can enter the system “ (Participant 7).

The target of cooperation with other hospitals has 
not been achieved because the management in the 
Tissue Bank is part-time management. The leaders and 
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receiving raw materials. Tissue Bank is trying to adapt 
to this situation. The lack of focus of management in 
the Tissue Bank has led to a lack of support so that 
ISOMERIC can be fully implemented.

“…there is no support from the coordinator or the 
leadership of Tissue Bank so we go alone. No awareness 
of using the system for users because there is no support 
from the leadership” (Participant 11)

“It seems like it needs its own focus to adapt to the new 
standards, which are already in the system. Surgeons 
like us cannot always be at the Tissue Bank. So we are 
less focused on problems in the Tissue Bank including 
the problem of implementing this system”(Participant 7)

Implementation Priority
Although there are only 3 Tissue Banks in Indonesia, 
the Tissue Bank at Dr Soetomo Genaral Hospital is a 
supporting service, average number of patients each day 
requiring biomaterial products for 3-10 patients. This 
small number of patients means that problem-solving 
related to implementation is more focused on units with 
a larger number of patients, such as polyclinic, inpatient 
services, and pharmacy. Tissue Bank is not a priority 
in the implementation of the information system at Dr 
Soetomo General Hospital.

“... the Tissue Bank service is a supporting service and 
there are rarely patients compared to other units in this 
hospital. We prioritize the implementation of information 
systems in units with many patients.” (Participant 5).

“...whereas in the Tissue Bank there are not as many 
patients as in the policlinic or inpatient department, so 
we prioritize units with many patients because of our 
limited manpower” (Participant 9).

Lack of Infrastructure
Infrastructure to support the implementation of this 
system is still lacking both infrastructure that is directly 
related and infrastructure that is not directly related to 
the system.

Infrastructure that is directly related to the use of the 
system includes computers, ipad, printers, scanners, the 
number is still lacking so that the implementation of this 
system is less than optimal.

“We need an ipad or barcode printer so that this 
system can be implemented for the production menu” 
(Participant 11)

“We need additional computers, laptops and scanners 
to make our work easier” (Participant 1)

Infrastructure that is not directly related to the system is 
a freezer. Tissue raw materials after procurement, both 
at Dr Soetomo General Hospital and at other hospitals 

will then be stored in temporary storage freezers to 
be taken by Tissue Bank officers periodically. To 
establish cooperation with other hospitals, of course, 
the infrastructure in the form of freezers needs to be 
prepared so that the handling of tissue raw materials can 
run well. This infrastructure does not yet exist for the 10 
other hospitals with which cooperation is planned. So 
far, the storage freezer used is owned by the hospital, 
not by the Tissue Bank.

“I think facilities need to be added. For example, to run 
the production menu. Production is done in a special 
room so it's different from the office. It is necessary to 
analyze the suitable device, as well as its integration 
with other devices that support activities” (Participant 4)

DISCUSSION

ISOMERIC is an information system designed with 
major changes to the existing biomaterial product 
business process. The changes refer to APASTB and 
GMP standards. The system aims to bring order to the 
production and service activities of biomaterial products 
and ensure traceability.

The implementation of ISOMERIC was 6 months later 
than the initial plan. Until this research was completed, 
the implementation of ISOMERIC had already run 
20%, reaching the screening stage. In 2006, Yusof et 
al developed the HOT-Fit framework to evaluate health 
information systems (20). The framework shall consider 
human, organizational, and technological aspects. 
Humans as users of system information. Organization 
in healthcare serves to prepare its staff to adapt to 
new technology. Technology serves as support for the 
running of the information system.

Best Practice From Implemetation ISOMERIC
The purpose of the implementation of ISOMERIC is 
to comply Standart Asia Pacific Association of Tissue 
Banking (APASTB) and Good Manufacturing Practice 
(GMP) for biomaterial production. This system is unique 
and complex. It is unique because the raw material is 
donated human tissue that has been wasted but can 
be reused. This system is similar to the information 
system in pharmacy, but more complex because of the 
integration between documents and other departments 
in Dr Soetomo General Hospital. 

Despite being behind schedule, the ISOMERIC 
implementation was not a complete failure. Until 
this research was completed, the implementation of 
ISOMERIC was 20% complete. Factors that support 
ISOMERIC to be implemented include organizational, 
human, and technological factors. Organizational 
factors are the support from the management of Dr 
Soetomo General Hospital through the ICT Unit 
assigned to manage the HIS. including ISOMERIC. Dr. 
Soetomo General Hospital management conducts the 
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recruitment of new staff to facilitate the implementation 
of independent information systems and the fulfillment 
of infrastructure to support the implementation of HIS 
at Dr Soetomo General Hospital. Infrastructure that 
has been fulfilled such as access points, printers, and 
computers, along with their installation. Recruitment of 
new ICT staff is allocated for system improvement, system 
maintenance, and troubleshooting.  Implementation 
experience states that organizational support is an 
important factor in the successful implementation of 
information systems in healthcare (18).

Technology factors are trouble and improvement 
handling, easy system interface, and system security. 
ISOMERIC's trouble and improvement handling is 
by ICT Unit procedures. After repair, the ICT Unit 
cannot provide a warranty but provides education and 
explanation to users on how to use the system and 
infrastructure that supports the system so that similar 
problems do not recur quickly. System trouble will 
hamper the service.

 ISOMERIC is a complex new system because of the 
integration between documents and sections, but 
with this complexity, the ICT Unit is more challenged 
to develop this system further, including making 
improvements. 10% of staff in the ICT Unit are Generation 
X born between 1965-1981, 20% are Generation Y born 
between 1982-1999, and 70% are Generation Z born 
between 2000-2012. Generation Z reacts more quickly 
to change because they are accustomed to technology 
and are motivated by challenging work. In addition, 
Generation Z has a stronger commitment to work than 
other generations compared to Generation X and Y (21).
The display of information systems at Dr Soetomo 
General Hospital is made as simple and easy as possible, 
including ISOMERIC. The goal is for users to easily use 
it and get information from the system.  Ease of use and 
ease of obtaining information affect the implementation 
of information systems (13,17).

Data and network security influence the availability and 
integrity of this data, which are the major challenges in 
the implementation of information systems in healthcare 
(22). So, the system security needs to be managed 
properly to overcome this. System security for HIS Dr. 
Soetomo Hospital is managed by the ICT Unit. System 
security is made as tight as possible to prevent misuse 
and data leakage by using passwords for user login, 
security applications, antivirus, and databases. System 
security is made to maintain user privacy and maintain 
data security (17).

The human factor is the acceptance of the user. User 
training to use ISOMERIC was conducted in February. 
From this training, users can feel the benefits of using this 
system, including automated reports, conceptualized 
activities, easy to verify, real-time documentation, and 
easy to access the report. In addition, services from the 

ICT unit that include database security, and trouble and 
improvement handling can help users to ensure data 
security and overcome obstacles during implementation. 
Formal training is necessary before the implementation 
of information systems to help users understand the 
steps of using the system (22).

Interestingly, it turns out that the human factor is not 
only limited to users but also the PIC. The existence of 
a PIC helps the implementation of the system. This PIC 
is a bridge between the Tissue Bank as a user and the 
ICT Unit as a developer. But of course, all problems 
in this implementation should not be charged to the 
PIC, management and staff at the Tissue Bank must be 
active and cooperate so that ISOMERIC can be fully 
implemented to increase speed and accuracy in the 
production and service of biomaterial products.

Lesson Learn From Implementation of ISOMERIC
Factors affecting the failure to implement ISOMERIC 
on time are organizational factors, which include 
priority implementation and internal problems in tissue 
banks. The implementation of information systems 
simultaneously in all units of Dr Soetomo General 
Hospital made the ICT Unit prioritize implementation. 
Priority is given to something that has high effective 
value and high expectations (23).  The prioritization 
of implementation encourages the performance of the 
ICT Unit to be directed at units that have high effective 
value and high expectations from patients, such as 
polyclinic, inpatient, and pharmacy. Internal problems 
in tissue banks such as no policy about this system and 
no support from Tissue bank management. Tissue bank 
management is part-time management.  The Leader 
and coordinator at Tissue Bank are medical doctors, 
especially surgeons with busy surgery schedules.  
Medical doctors shall be responsible for medical 
operations, who can determine which tissues can be 
collected, define donor screening prescribe technically 
acceptable means for their processing (23). As a doctor, 
of course, the main job is to focus on the patient. Patient 
factors, which potentially indicate social and mental 
health opportunities, were associated with higher levels 
of surgeon stress and frustration (24). High levels of 
stress and a busy operating schedule make surgeons not 
have enough time to communicate and understand the 
problems that exist in the tissue bank, including in the 
implementation of ISOMERIC. Poor communication can 
cause misperceptions that can lead to wrong decisions. 
Good and intense communication is an important part 
of obtaining a better solution (25). By communicating 
intensely, surgeons can understand the problem as 
a whole, identify problem priorities appropriately, 
identify values, manage stressors, and determine the 
optimal personal work-life balance (26). ISOMERIC 
implementation is not a priority problem to be solved 
so there is no evaluation. Evaluation serves to identify 
challenges and obstacles during the implementation 
of information systems (27). Time constraints, lack of 
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communication, and insufficient understanding make 
management not prepare and support everything 
for ISOMERIC implementation such as making and 
socializing policies and encouraging the behavior of 
their staff to meet new standards. So the implementation 
of ISOMERIC became late from the plan.

This study also found other factors that made the 
ISOMERIC implementation fail on schedule, raw material 
constraints. This is still related to the lack of preparation 
and support management in the implementation of 
this system. The raw material handling procedure has 
been set into ISOMERIC. Only tissues that meet the 
requirements will be produced. Tissue raw materials 
are donated materials so they must be utilized as 
much as possible. All tissue raw materials must meet 
the requirements before entering the production stage. 
The requirements are in the form of informed consent 
documents, informed consent, medical history forms, 
screening forms, and lab results (HIV, HBsAg, Syphilis, 
HCV). For tissue raw materials to meet all these 
requirements, it is necessary to collaborate with other 
hospitals with the aim that these hospitals complete 
the requirements. In addition, infrastructure is also 
needed,  freezers to store tissue at the procurement site, 
so that the tissue is not damaged. Tissue Bank has made 
purchases of equipment for hospitals, but this storage 
freezer is not a priority. This cooperation agreement 
and infrastructure is one of the preparations for the 
implementation of ISOMERIC. In 2022 it is planned 
to establish cooperation with other hospitals, but until 
this study was completed there were only 2 hospitals 
that collaborated with the tissue bank. Many tissue raw 
materials do not meet the requirements, so the tissue 
only stops at the screening stage. Implementation of 
information systems in hospitals needs to be thoroughly 
and carefully planned including infrastructure, users, 
data, and policies (27).

CONCLUSION

ISOMERIC is a unique and complex system, that was 
implemented to comply with standard APASTB and 
GMP for biomaterial products. This system aims to 
ensure the traceability of biomaterial products. Despite 
a 6 month delay, the ISOMERIC implemented has 
reached 20% completion, with progress made up to the 
screening stage. 

Organizational factors, including support from the 
management of Dr. Soetomo General Hospital and 
infrastructure improvements, have positively influenced 
ISOMERIC implementation. Technology factors, such as 
effective trouble handling, system interface, and system 
security contribute to the system's functionality and 
reliability. The human factor, including user training, 
has been addressed through a formal training session, 
emphasizing the benefit of ISOMERIC and involving PIC 
to bridge communication between users and developers.

Organizational factors, including the prioritization 
of implementation and internal issues with the Tissue 
Bank, have contributed to the delay. Lack of policy 
and support from part-time management at the Tissue 
Bank, along with poor communication, has hindered 
the implementation process. Tissue Bank management 
must provide consistent and continuous support for 
the implementation of ISOMERIC. This support such 
as preparing policy, infrastructure, and collaboration 
with other institutions to provide qualified tissue 
material. Tissue Bank Management must understand 
the importance of complying with the new standards 
and allocate the  resources and efforts to meet these 
standards.

Raw material constraints, stemming from inadequate 
preparation and support, have impacted the ability to 
meet requirements and progress beyond the screening 
stage.

Intensive communication is crucial, especially with 
medical professionals, to ensure understanding, prioritize 
implementation, and address challenges effectively. 
Evaluations should be conducted to identify challenges 
and obstacles, facilitating better preparation and support 
for the implementation of ISOMERIC. Collaboration 
efforts with the hospitals, infrastructure planning, and 
adherence to established procedures are essential for the 
successful implementation of ISOMERIC.
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