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Article Iffo ABSTRACT

Submitted: xx-xx-Xxxx Individual knowledge of intravenous medicine (IVM) preparation is
Revised: xx-10¢-300x essential in patient safety. Comprehensive information on IV product
SEEplaES e preparation is indispensable within healthcare settings. Brochures constitute

a primary resource for understanding the preparation of injectable

medications. This research aims to investigate individual knowledge of IVM

preparations and to assess the completeness of the informatid@provided in

Email: package brochures regarding the IVM preparation processes. This research

rahmawati_f@ugm ac.id employed a cross-sectional design to investigate the subject matter.
Questionnaires were utilized to identify the characteristics and individual
knowledge of healthcare professionals involved in dispensing intravenous
medicine (IVM). A number of 80 health professionals participated in the
study. A checklist form was employed to evaluate the completeness of the
information provided in 148 package brochures regarding IVM preparation.
Subsequently, the data within the brochures were compared to the
Regulation outlined by the Indonesian National Food and Drug Authority. The
findings indicated that 79 respondents (98.75%) comprehended the
reconstitution process, with 46 respondents (57.5%) undergoing aseptic
dispensing training. Among the respondents, 48 (60%) primarily relied on
brochures as their main information source, while 49 (61.25%) reported
encountering details primarily concerning dose and solubility products.
Among the 148 assessed brochures, storage methods were included in 146
(99%) brochures, reconstitution methods in 54 (36%) brochures, drug
incompatibility in 28 (19%], stability of drugs in 12 (8%), and only 10 (7%)
brochures provided a list of excipients. Enhancing individual knowledge
regarding IVM preparation is crucial, necessitating support through
comprehensive training initiatives. A significant proportion of medical
personnel rely on brochures for information during IVM preparations, yet not
all brochures comply with mandatory government regulations. The
comprehensive inclusion of information within brochures is vital in
preventing discrepancies and increasing the safety standards associated with
administering intravenous preparations to patients.
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INTRODUCTION

The utilization of parenteral medications is
widespread in hospitals, particularly within
Intensive Care Units (ICUs). This prevalence stems
from the recognized effectiveness of parenteral
formulations specifically tailored for ICU use
(Sohrevardi et al,, 2017). Administering parenteral
medications intravenously (IV) necessitates
preparation before patient administration (Moraes
et al, 2021). Errors in the preparation of IV
medications are considered hazardous by the
Institute for Safe Medication Practices (ISMP).
Prior studies have delved into the utilization of 1V
preparations (da Silva C et al.,, 2021; Gaetani et al,
2017). In Coimbatore, India, 104 ICU patients
received 24 incompatible IV medications, resulting
in the presence of white haze and color changes in
the solutions (Benlabed et al,, 2019; Fernandez-
Pena et al, 2021; S. Sriram et al,, 2018). These
accounts highlight the frequent occurrence of 1V
medication incompatibility incidents within
healthcare services, presenting a significant
concern warranting investigation within the global
healthcare domain.

The extensive use of various intravenous
(IV) preparations coupled with multiple phases in
the preparation process underscores the necessity
for complete information among healthcare
profefonals to mitigate potential side effects
(Hani et al,, 2019; Henkel et al., 2020; La Pietra et
al., 2005; Maison, 2019; Tomczak et al, 2021).
Adverse effects may arise from the incompatibility
of preparations, a concern that can be mitigated
through healthcare personnel’s awareness of this
issue, stemming from adequate training and access
to literature on parenteral preparations (Gahart &
Nazareno, 2014) . A study conducted in a hospital
in KaranganyaﬂRegency, Central Java, involving
159 nurses, indicated that 83.08% of them
possessed good knowledge regarding the

administration of intravenous preparations and
10.69% of nurses had undergone training
injectable drugs and aseptic techniques (Ahmad et
al, 2016; Azni et al., 2021b; Neininger et al, 2019;
Pangestika, 2022; PERMENKES, 2014; Villiers,
2017) . While the level of knowledge concerning
aseptic technique training among medical
personnel aligns with the findings in this research,
there are discernible disparities concerning the
completeness of requisite information, an aspect
that prior studies have not adglressed.

Optimal drug stability plays a pivotal role in
mitigating the risks associated with ad ministering
intravenous preparations (Ahmad et al, 2016;
Hecq et al, 2019; Sabins et al,, 2019; Tomczak et al,,
2021). Interventions by clinical pharmacists serve
to minimize the potential for pharrf{EBotherapy-
related complications (Frankenfeld et al., 2018;
Kumar et al., 2020; Malfara et al., 2018; Marsilio et
al, 2016; Nilsson etal., 2022; Stroppel etal., 2023).
It is crucial to consider the knowledge healthcare
professionals possess regarding intravenous
preparations, as this knowledge is instrumental in
reducing the likelilhood of  preparation
incompatibility and potential toxicity effects (NHS,
2019; Royal Hospital For Women, 2011). The
quality of intravenous (IV) preparations
significantly relies on the suitability of the
preparation, information which is typically found
on the drug label (Dwijayanti et al., 2016). Dosage
label information conformity with standard
requirements is often referenced in drug
registration documents (National Food Drug, 2017,
2022b, 2022a).

In Indonesia, studies focusing on medical
personnel’s knowledge of intravenous
preparations and the completeness of information
provided on drug labels remain relatively scarce.
This research aims to investigate the knowledge
among medical staff concerning the mixing of
preparations and to evaluate the completeness of
the information presented on labels or brochures




accompanying these preparations. The aim is to
highlight the potential inclusion of important
reconstitution  information for intravenous
preparations within mandatory drug registration
regulations. This inclusion seeks to mitigate errors
and prevent unwanted side effects associated with
these preparations.

EAATERIALS AND METHODS

Research design

This research was structured as a
descriptive research utilizing a cross-sectional
design. The research was conducted in two phases.
Firstly, questionnaires were used to evaluate the
characteristics  and  individual knowledge
regarding the reconstitution of parenteral
preparations among medical personnel. Secondly,
it encompassed an assessment comparing the
information provided on the intravenous (IV)
product labels to the regulations stipulated by the
National Food and Drug Authority. Questionnaires
served as the tool to identify the characteristics and
individual knowledge of medical personnel, while a
checklist form was utilized to evaluate the
completeness of the intravenous medication (IVM)
package brochures. The research protocol received
ethical clearance from the Health Research Ethics
Committee of Sultan Agung Islamic Hospital
Semarang (No. 119/KEPK-RSISA/V1/2023).

The research was conducted between June
and July 2023. The initial stage involved
distributing  online  questionnaires  using
convenient sampling to facilitate the participation
of participants beyond the confines of Semarang
City, Central Java, Indonesia. The subsequent phase
took place at a private hospital located in
Semarang.

The collection of "knowledge information”
was carried out throughout Indonesia, so the scope
is broad. Not only medical personnel working in the
hospital where the research took place. For the
collection of brochure data, only at Sultan Agung
Hospital, Semarang, because there is further
research on the use of preparations there.
Research population
The initial stage

The initial stage of the research focused on
examining the characteristics of Indonesian
medical personnel involved in dispensing
intravenous (IV) parenteral solutions. This phase
utilized a questionnaire administered through
Google Forms, employing convenience sampling
methods. Meanwhile, the subsequent stage
involved the examination of brochures concerning

parenteral preparations used at a private hospital
in Semarang City, Central Java, Indonesia, utilizing
accidental sampling methods. The sample in the
first stage comprised responses obtained from
medical personnel engaged in the preparation of
intravenous solutions. Medical personnel in this
study involved hospital pharmacists, industrial
pharmacists, nurses, and midwives. For the second
stage, brochures pertaining to intravenous
parenteral preparations utilized in the hospital,
and medical personnel involved in their usage. The
formula used to calculate the minimum sample of
medical personnel questionnaires using parenteral
preparations with Lemeslow is as follows:

Z*xP(1 - P)
T

1,962x0,3(1 — 0,3)

- = 80,67
0,1

Description:

n (sample size), Z (Z-Score on confidence)

95%=1,96, P (maximum estimate) 30%, d (error

rate) 10%.

A total of 80 respondents participated in the
first stage, selected based on specific inclusion
criteria. These criteria encompassed healthcare
professionals involved in preparing parenteral
formulations within healthcare facilities, medical
personnel engaged in the administrative
registration of parenteral formulations, and
professionals working within industries linked to
manufacturing parenteral preparations. The
exclusion criteria in this study were medical
personnel in health care units who did not mix
parenteral preparations.

The second stage

The formula used to assess the
completeness of information within brochures
(Malik & Chusni, 2018) was as follows:

N
n= 7y (Nxe’)
Description:
n (sample size), N (population sample)

The second stage of the research employed
Slovin's formula to determine the sample size. In
the hospital where the research took place, there
were 250 parenteral preparations available.
Utilizing Slovin's formula with a margin of error set
at 6%, the calculation yielded a sample size of 148
from these preparations.
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Furthermore, an exclusion criterion was
applied to brochures regarding intravenous
preparations bearing identical trade names and
active substances from the same manufacturer.
Research Instrument

The questionnaire contains two sections.
The initial section encompassed respondents’
attributes such as length of employment,
educational qualifications, job positions, and work
locations. Subsequently, the questionnaire’s
second section focused on participants’
understanding of IV preparation, including aspects
such as participation in aseptic technique training,
sources of drug information, requisite information
during reconstitution, and identification of
incompatibilities with parenteral preparations.
Distributed via Google Forms, the questionnaire
facilitated the collection of respondents’
characteristic data and the depth of respondents’
knowledge of IV mixing. The questionnaire has
been used by Azni et al, 2021 and has been
validated.

A checklist format was utilized to evaluate
the completeness of Ep intravenous (IV) product
brochure content in accordance with the
Regulation of the National Food and Drug
Authority. The checklist encompassed minimum
requisite information mandated by the Regulation,
comprising details on the medicine’s name, dosage
form, drug administration guidelines, drug
composition, indications, posology, administration
methods, contraindications, warnings and
precautions, drug interactions, guidance on use
during pregnancy and breastfeeding, side effects,
excipient listing, packaging type and size,
distribution authorization number, registrant
name and address, manufacturer details, usage
instructions, drug classification, specific warnings,
and additional details recommended by the
Regulation of the National Food and Drug Authority
No. 24 of 2017. These supplementary aspects
included information on the impact of the

medication on the ability to operate machinery,
overdose precautions, mechanism of action,
pharmacodynamics,  pharmacokinetics, non-
clinical safety data, drug incompatibility, storage
guidelines, stability information, additional dosage
forms and packaging, licensing industry particulars
such as name and address, reconstitution methods,
initial drug approval or re-registration details, and
the date of product information modification.
Data analysis

The research  questionnaire data
underwent descriptive analysis and was presented
in tabular format to identify the characteristics of
healthcare personnel involved in utilizing
parenteral preparations. Based on the Regulation
of the National Food and Drug Authority, the
assessment of IV product brochure completeness
involved identifying the required information
specified for inclusion in the label. Subsequently,
the data were calculated as a percentage
representing the extent of adherence to the
guidelines stipulated by the Regulation of the
National Food and Drug Authority.

RESULTS AND DISCUSSION

Social Demographic

The social demographic aspect of the
research was divided into four questions,
encompassing inquiries regarding occupation,
length of work experience, workplace, and working
department. The characteristics of respondents’
working departments included
pharmacists/pharmaceutical technical personnel
working in hospital/clinic/primary healthcare
center pharmacy installations, laboratories within
the pharmaceutical industry, and research and
development (R&D) roles. The medical ward
category encompassed work units related to
Maternal and Child Health, intensive care units,
inpatient care, and outpatient services within the
hospital.

Table I. Demographic profile of medical personnel utilizing parenteral preparations

No Characteristic of respondents Frequency Percentage
N= 80
1 Occupation
Physician 1 1.25
Pharmacist 38 47.5
Midwives 13 16.25




Characteristic of respondents Frequency Percentage
N= 80
Nurse 14 17.5
Pharmaceutical Technical Personnel 14 18
2 Length of work experience
z 5 years 57 71.25
< 5years 23 28.75
3 Workplace
Hospital 59 73.8
Pharmaceutical industry 3 3.75
Public health center 18 225
1 Working Department
Pharmacy department 43 53.75
Medical ward 37 46.25
Table 1. illustrates data from 80 mixing process. Physicians make specific
respondents primarily involved in handling preparation requests concerning the distribution

parenteral preparations, among whom 38 (47.5%)
were identified as pharmacists. A significant
majority of respondents reported having a work
experience of z 5 years, totaling 57 (71.25%)
individuals. The predominant usage of parenteral
preparations was observed within hospital
settings, accounting for 59 (73.8%) instances, with
the primary working department being a pharmacy
depot for 43 (53.75%) respondents. The
characteristics of respondents at the Karanganyar
Regency Hospital, Central Java, the largest length of
service was > 5 years, amounting to 74.21%, with
the work location in the treatment room at 69.81%
(Azni et al,, 2021b).

The collected data suggests significant
progress in ensuring the appropriateness of
healthcare procedures among medical personnel.
Notably, pharmacists emerge as the only medical
professionals engaged in reconstituting
intravenous preparations within hospital premises
or community health centers. This exclusivity is
attributed to pharmacists’ intricate understanding
of preparations’ physical and chemical attributes,
enabling them to minimize errors during the

of parenteral preparations to inpatient units, after
which the preparations are mixed at the
pharmaceutical depot and  subsequently
distributed accordingly (Kemenkes, 2016).

Medical Personnel’s Knowledge of
Reconstitution of Intravenous Preparations
The assessment of reconstitution knowledge
within the questionnaire encompassed four
fundamental questions: comprehension  of
reconstitution processes, participation in aseptic
technique training, commonly utilized sources of
information, and required information during
reconstitution.  Understanding  reconstitution
involved appropriately mixing intravenous
preparations with other substances or suitable
solvents. Analysis of the research data concerning
medical  personnel  handling intravenous
preparations revealed that some of these
individuals lacked knowledge regarding the proper
mixing of preparations. The distribution of
knowledge about the reconstitution of parenteral
preparations among medical personnel can be seen
in Table IL
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Table II. Distribution of knowledge of the reconstitution of parenteral preparations among medical

personnel
No Variable Frequency Percentage
N=80

1 Understanding of reconstituting parenteral preparations
Yes 79 98.75
No 1 1.25

2 Previous participation in aseptic technique training
Yes 46 57.5
No 34 42.5

3 Sources of information on reconstitution of parenteral preparations
Brochure 48 60
Book 29 36.25
Seminar 2 2.5
Internet 1 1.25

1 Information required during reconstitution
Dose 49 61.25
Solubility 18 22.5
BUD (Beyond-use dates) 10 125
Incompatibility 3 3.75

5 Encounter with incompatibility during reconstitution of parenteral preparations
Yes 47 58.75
No 33 41.25

The evaluation of aseptic technique
training among health workers in the research
focused on whether they had undergone training
conducted by certified professionals with explicit
and measurable guidelines, rather than merely
participating in sessions led by fellow medical
personnel lacking clear instructions. Table IIL
presents the distribution of medical personnel’s
knowledge regarding the reconstitution of
parenteral preparations. A substantial majority of
healthcare staff (91%) exhibited an understanding
of reconstitution, with 79 individuals (98.75%)
showcasing this comprehension. Furthermore, 46
individuals (57.5%) had participated in aseptic
dispensing training. Only 46 individuals have
aseptic dispensing training, because not all
hospitals have provided or asked their medical
staff for training and lack of information about the
requirements of people who mix intravenous
preparations. The primary information source
utilized by medical staff for aseptic dispensing
services was brochures, with 48 individuals (60%)
relying on them. In addition, the essential

information sought for reconstitution comprised
dosage (49 individuals, accounting for 61.25%) and
solubility (18 individuals, constituting 22.5%).
Furthermore, 34 (42,5%) respondents have not
followed the training in our study. A previous
study by Azni et al (2021) showed around 10 % of
personnel had not received the training (Azniet al,
2021b).

In the research context, sources of
information serve as essential tools to assess the
solubility of intravenous preparations, ascertain
drug stability during administration, and
determine appropriate dissolution methods
(Moraes et al, 2021). Within hospital settings,
particularly in the Intensive Care Unit (ICU),
infusion pumps are extensively used to maintain
precise medication dosages administered to
patients continuously. These preparations, often
administered over extended periods ranging from
one hour to more than four hours, necessitate
healthcare personnel’s awareness regarding the
stability of the preparation post-mixing with other
solutions for specific durations. Brochures




commonly serve as the primary choice for
acquiring  information about  parenteral
preparations in healthcare services. However, it is
important to note that notall brochures encompass
or provide comprehensive details about the
medication. An emerging trend among clinical
pharmacy practitioners is the utilization of
Lexicomp. However, in Indonesia, particularly in
Central Java province, there remains a scarcity of
practitioners employing this application. This is
primarily due to the substantial cost involved in
using the application, mandatory registration, and
the necessity for training before utilizing this tool
for preparation-related purposes.

An example illustrating the insufficient
information in brochures relates to product
incompatibility. Incompatibilities among
preparations are frequently encountered within
hospital settings, involving  intravenous
preparations combined with solvents, thereby
changing the solubility of the preparation. For
example, a scenario involves the administration of
a 100 mg/2 mL phenytoin preparation dissolved in
40 mL, administered at a slow pace due to the
preparation’s increased viscosity. The thickened
consistency of the preparation poses a potential
risk if administered over a brief duration.

The data obtained indicates that the level
of knowledge of medical personnel in handling
preparation mixing correlates with a reduced
occurrence of incompatibilities concerning
intravenous preparations. In addition, healthcare
workers frequently rely on brochures as a primary
information source during the mixing process. This
aspect warrants considerable attention, as
incomplete information within these resources
may potentially increase the likelihood of
medication administration errors or incidents of
incompatibility. 8

3

Information Completeness in the Brochures in
accordance with the Regulation of the National
Food and Drug Authority

Table III. presents the results derived from the
comparison of information contained in [fe
brochures with the Regulation outlined by the
Head of the E§od and Drug Agency of the Republic
of Indonesia concerning criteria and procedures for
drug registration. The population data for
evaluating the completeness of information within
parenteral preparation brochures amounted to
250, from which a sample of 148 preparations was
obtained. In addition, comprehensive information
regarding the mixability aspect in the brochures
was not necessarily available.

Table III. Compliance with the minimum required information in the package brochures in
accordance with the Regulation of the National Food and Drug Authority

No Characteristics Frequency Percentage
N=148

1 Medicine name 148 100
2 Dosage form 148 100
ﬁ Drug administration 33 22
1 Drug composition (name and strength of active substance) 148 100
5 Indication 148 100
6 Posology and method of administration 131 89
7 Contraindications 147 99
8 Warning-caution 146 99
9 Drug interactions 120 g1
10 Pregnancy and breastfeeding 72 49
11 Side effects 145 98
12 Excipient list 10 7
13 Type and size of packaging 148 100
14 Distribution authorization number 148 100
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No Characteristics Frequency Percentage

N=148

15 Name of registrant and/or drug owner in accordance with 0 0
applicable regulations

16 Address of the registrant and /or drug owner in accordance with 0 0
applicable regulations

17 Manufacturer name 148 100

18 Manufacturer address 143 87

19 nstructions for use 129 87

20 Drug class 0 0

21 Special warnings, for example: 146 99

a. On medical prescription

b. Limited over-the-counter drug warning signs (P. No.1-P. No.6)

c. Warning box
d. Sourced/ in contact with swine
e. Alcohol content

Table Il presents the mandatory
information stipulated by the Regulation of the
National Food and Drug Authority No. 24 of 2017,
which should be present in the package brochures.
Out of the 148 (100%) brochures assessed,
essential information such as drug names, dosage
forms, drug composition (including the name and
potency of active substances), indications, types
and sizes of packaging, distribution permit
numbers, and manufacturer names were
universally included. However, information crucial
for medication administration, pregnancy or
breastfeeding, and an excipient list fell below the
required threshold, registering a percentage below
50% in the brochures. Remarkably, the data
indicated a complete absence (0%) of information
regarding the registrant and/or drug owner's
name, the registrant’s address, and drug
classification within these brochures. Furthermore,
the preparation brochures exclusively listed
injection preparations, and only 10 (7%) of all
sampled brochures provided a list of excipients. In
parenteral preparations, the inclusion of excipients
holds significance concerning the compatibility of
active substances. This information is crucial
because the stability of the preparation depends on
the formulation, including the selection of
excipients (WHO, 1996).

The package brochure is mandated to
encompass information regarding drug effects,
which holds paramount importance, given that 3-
16% of inpatients encounter drug-related side

effects (Oyebode, 2013). Research findings indicate
that respondents predominantly utilize brochures
as their primary information source, surpassing
other media for increasing their knowledge base
(Al Bardaweel & Dashash, 2018). Pharmaceutical
preparations failing to meet safety, efficacy, quality,
and labeling standards and aligning with legal,
scientific, and technological advancements within
the medical domain are subject to withdrawal and
disposal (National Food Drug, 2017). Standards
and requisites for drug and medicinal substance
quality involve adherence to the Indonesian
pharmacopeia, analytical methodologies, and
various other standardized quality prerequisites as
outlined in the regulations by the Head of the
National Food Drug Authority (National Food Drug,
2022b).

The information in the brochures
regarding the compatibility of intravenous
preparations appears to be limited. Our research
findings revealed that details on reconstitution
methods were present in 54 (36%) instances,
immiscibility was mentioned in 28 (19%) cases,
and only 10 (7%) brochures included an excipient
list. Assessing compliance with the mandatory
minimum informatioff] required in package
brochures according to the Regulation of the
National Food and Drug Authority revealed a
concerning trend. Notably, not all preparations
currently available in the market encompass the
required minimum information. Out of the 21
characteristic data points assessed, only 7 were




included by drug manufacturers at a 100% rate.
Alarmingly, for 3 data points, no manufacturer
provided any information. Such inadequacies have
the potential to increase the occurrence of
undesirable events during the use of these
preparations.

Optional Data Recommended By the National
Food and Drug Authority

Table V. illustrates optional infoifflation
outlined in the brochures according to the
Regulation of the National Food and Drug
Authority. Our findings revealed that the most
frequently included details were instructions on
drug storage, present in 146 (99%) instances,
followed by drug mechanism of action, which

accounted for 128 (86%) brochures. Contrastingly,
certain optional information was noticeably absent
from the brochures. Forinstance, the address of the
licensor's industry was entirely omitted. Moreover,
the drug license for medicinal preparations solely
mentioned the name of the licensor's industry in a
mere 6 (4%) instances. Elements of optional data
that fell short of the 50% inclusion threshold
encompassed information on effects on the ability
to operate machinery, pharmacodynamics,
pharmacokinetics, non-clinical safety data,
immiscibility, stability, packaging forms, and other
registered preparations, name of the licensing
industry, method of reconstitution, date of
registration, and the date of modification made to
product information

Table IV. Optional information recommended by the Regulation of the National Food and Drug

Authority
No Characteristics Frequency Percentage
N=148
Effect on the ability to drive and operate machinery 36 24
2 Overdose and medication 85 57
3 a. How the drug works 128 86
b. Pharmacodynamics 32 22
c¢. Pharmacokinetics 43 29
4 Non-clinical safety data 8 5
5 Drug incompatibility 28 19
6 Storage procedure 146 99
7 Stability and duration of use after reconstitution or container opening 12 8
8 Dosage forms and packaging specifications 48 32
9 Name of the licensing industry
10 Licensing industry address
11 Reconstitution procedure 54 36
12 First-time drug approval/ re-registration 7 5
13 of product information modification 1 3

The current research highlights a
significant gap in the provision of complete
information by pharmaceutical preparation
manufacturers, particularly concerning vital
details essential for medical personnel engaged in
the reconstitution of intravenous preparations
(Azni et al, 2021b, 2021a). Specifically, data such
as stability, incompatibilities, and the potential
effects of drug utilization on drivers, alongside
administration-related registration dates, were
found to be lacking. This is because optional

information is recommended by the Regulation of
the National Food and Drug Authority.

Analysis revealed that only 8% of
pharmaceutical preparations encompassed
information on drug stability, both post-
reconstitution and after the container had been
opened. This requires particular attention as
intravenous preparations are often utilized over
prolonged periods, especially those intended for
administration via injection pumps. Moreover, the
issue of drug stability becomes crucial in instances
where a single package is used multiple times or
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divided. Despite nearly all intravenous
preparations (99%) including information on
storage methods, it is crucial to acknowledge that
drug damage can result from wvarious factors
beyond storage conditions, such as interactions
with other medications. For instance, a study has
investigated diphenhydramine HCl preparations’
chemical and physical stability in normal saline and
5% dextrose injections stored under refrigeration
(2 °C-8 °C) for 14 days (Sabins et al.,, 2019).

Health practitioners require essential
information regarding the reconstitution of

intravenous drugs during service, as many
preparations necessitate dilution in appropriate
solvents. Itis crucial to note that not all solvents are
suitable for every intravenous drug preparation.
Some intravenous preparations are combined with
specific solvents that could potentially lead to
precipitation. This phenomenon arises due to a
chemical reaction between the drug and solvent,
posing a significant riskif administered to a patient,
potentially causing blockages within blood vessels.

Table V. Of}ional information on the compatibility of intravenous preparations in the package
brochures in accordance with the ReEulation of the National Food and Drug Authority

No Characteristics

Frequency Percentage

N= 148
1 Excipient List 10 7
2 Drug incompatibility 28 19
3 Storage procedure 146 99
4 Stability and duration of use after reconstitution or container 12 8
opening
5 Reconstitution procedure 54 36

In our study, an evaluation of the
information present in the brochures regarding the
compatibility of intravenous preparations, as
outlined in the Regulation of the National Food and
Drug Authority No. 24 of 2017, revealed several
significant aspects: 1) Storage methods were
mentioned in 146 (99%) instances, a critical detail
influencing physicochemical properties due to
polymorphism; 2) Reconstitution methods were
specified in 54 (36%) cases, a crucial factor in
intravenous administration; 3) Drug
incompatibility was addressed in 28 (19%)
brochures; and 4) Drug stability was addressed in
12 (8%) instances. Of the 5 aspects, only the
storage aspect was almost fulfilled in 148
brochures, while the other points were not,
because improper storage will accelerate the
deterioration of the drug or make it unstable.

Notably, potential incompatibilities, such
as alkaline pH-induced interactions, have been
observed in studies involving medications like
phenytoiff(32%) and sodium bicarbonate (8%)
(Gaetani et al, 2017; Garcia et al., 2021; Gersonde
et al,, 2017; Hecq et al., 2019; Henkel et al., 2020;
Kamin et al., 2014).

The research data emphasizes information
essential for health practitioners in hospital

settings, encompassing aspects like excipient lists,
non-mixing instructions, storage protocols,
stability guidelines, and reconstitution methods for
intravenous preparations. However, there is a
noticeable lack of necessary information required
for the reconstitution of intravenous preparations
in the available brochures. This is particularly
concerning as previous studies indicate that many
practitioners and health workers predominantly
rely on brochures as their primary reference
during  reconstitution.  Consequently, the
information required by medical personnel in
hospital settings remains significantly limited,
especially concerning the adequacy of the drug
administration’s suitability based on the available
preparation brochures or brochures.

LIMITATIONS OF THE RESEARCH

The limitations in this research include the
number of respondents that may not fully
represent all healthcare professionals in Indonesia,
despite the online distribution of questionnaires.
The second limitation is that the number of
brochures analyzed may not fully represent all
intravenous (IV) preparations used in Indonesia,




specifically, as they were sourced from only one
hospital in Semarang,.

CONCLUSION

A portion of healthcare professionals
involved in preparing parenteral preparations
have yet to undergo aseptic dispensing training,
highlighting the continued need to enhance
knowledge  regarding  mixing  parenteral
preparations  among  healthcare  workers.
Pharmaceutical manufacturers should supplement
information in IV preparation brochures regarding
excipient lists, non-mixing instructions, storage
procedures, stability, and reconstitution methods
to guide medical personnel. This is essential as
many healthcare workers in hospitals rely on
brochures as their primary source of information
for mixing [V preparations.
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