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Abstract

Medijcation adberence is a critical component of effective healthcare, yet non-adberence poses a significant public health challenge, leading
to preventable morbidity and mortality. Factors influencing adberence include socioeconomic conditions, healthcare systems, and
medication characteristics. This review explores advances in compounding pharmacy and personalized medicine as strategies to enhance
medication adberence. This review synthesizes existing literature on medication adberence, focusing on the role of pharmacentical
compounding and personalized medicine. Key performance indicators (KPLs), 360-degree feedback, self-assessments, and surveys were
employed to evaluate patient preferences and adberence rates related to compounded medications. The findings indicate that orodispersible
dosage forms significantly improve adberence compared to traditional medications. Additionally, the customization of medications
through compounding addresses specific patient needs, particularly in pediatric and geriatric populations, enhancing overall treatment
compliance. The review also highlights the necessity of a patient-centric approach in compounding practices to accommodate individunal
preferences and improve adberence rates. The integration of compounding pharmacy and personalized medicine represents a promising
avenue for addressing the multifaceted issue of medication non-adherence. By tailoring medications to meet the unique needs of patients,
healthcare providers can enbance patient engagement, satisfaction, and overall health ontcomes. Future research should investigate the
long-term impacts of these approaches on adberence and health outcomes across diverse patient populations.

Keywords: Medication Adberence, Pharmacentical Componnding, Personalized Medicine, Patient-Centered Care, Healthcare
Outcomes.

Introduction

Medication adherence is charactetized as the active, collaborative, and voluntary engagement of the patient
in adhering to the dose regimens prescribed by a healthcare professional [1]. This behavior may be
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categotized into three distinct phases: initiation (the patient's first dosage), implementation (adherence to
the specified dosing schedule), and persistence (the duration until treatment cessation) [1]. Non-adherence
is a progressively significant public health concern. In Europe, it has been shown to cause almost 200,000
premature fatalities, leading to annual expenses of EUR 125 billion in preventable hospitals, emergency
services, and outpatient consultations |2]. Various variables may affect drug adherence. The World Health
Organization categorizes the reasons of non-adherence into five primary dimensions: socioeconomic
factors, healthcare and system-related variables, therapy-related variables, condition-related variables, and
factors associated with patients [3].

Numerous studies indicate that adherence to pharmacological therapy is far below expectations, with a non-
adherence rate of 50%, which might escalate to 75% among psoriasis patients using topical therapies [4,5].
Various therapy-related variables may affect adherence, including features of the medication product such
as swallowability, packaging, dosing routine, container closing mechanism, and dose form type [6].
Orodispersible dose forms have the benefits of being easily ingested without the need for drinking or
chewing, and they do not need water for patient administration [7]. Patient adherence is often enhanced
relative to traditional solid dose formulations. An example is the delivery of olanzapine in orodispersible
tablet form vs traditional tablets [8].

Patient preferences for a certain vehicle may also differ based on the condition [9]. Recent research indicated
that individuals with acne preferred tretinoin lotion over cream [10], but for psoriasis, ointments, creams,
and foams (especially for the scalp) were identified as the preferred dose forms [9]. The influence of the
vehicle on treatment adherence has recently been objectively assessed in a cohort of psoriasis patients [5].
Adherence was much superior among individuals using gels and creams compared to those employing
ointments, particularly when lesions included a large body surface area. The findings, influenced by the dose
form, underscore the need to meticulously design medication formulations to effectively tackle the public
health issue of non-adherence and provide a more significant role for pharmaceutical compounding in
enhancing treatment adherence.

Pharmacentical Formulation and Regulatory Structure

Pharmaceutical compounding is the creation of tailored medications to address the unique requirements
of patients that are not fulfilled by commercially accessible pharmaceuticals. This is a longstanding process
whereby pharmacists amalgamate, blend, or modify substances to make bespoke compounded medications
predicated on the doctor-patient-pharmacist triad connection. Compounding is now a fundamental aspect
of the pharmacy profession and is vital to healthcate delivery [10]. The ongoing COVID-19 pandemic has
underscored the significance of compounding, as pharmacists globally swiftly formulated hand sanitizers,
surface disinfectants, oral liquids, and capsules, including hydroxychloroquine sulfate, dexamethasone,
remdesivir, and other potentially efficacious off-label medications [11]. Compounded medications are
projected to constitute 1% to 3% of pharmaceutical prescriptions, with their use on the rise [12]. The rising
demand for compounded medications is likely attributable to various factors, including restricted dosage
forms; limited dosages/strengths; scatcity of orphan drugs; necessity for alternative raw materials and
organoleptic properties; requirement for specific combinations of active pharmaceutical ingredients (APIs);
and shortages or discontinuation of commercial medications. Compounding is a crucial therapeutic
alternative across all medical fields, especially significant in pediatric and geriatric specialties, which are often
neglected by the pharmaceutical business.

While compounded medications do not need regulatory clearance, the process of pharmaceutical
compounding is governed by national or state pharmacy boards. The regulatory system lacks worldwide
harmonization, leading to significant variations in standards of practice, compounding environments, and
definitions between the United States of America and European nations [13]. Adherence to the regulatory
framework is crucial for ensuring the quality, safety, and effectiveness of compounded medications.
Pharmaceutical compounding errors are avoidable; yet there are documented instances of inadvertent
mistakes that have resulted in significant damage to people globally. The most significant blunder occurred
in 2012 when tainted steroid injections produced by the New England Compounding Center (NECC) were
given to 14,000 patients, resulting in a multistate epidemic of fungal meningitis with over 60 reported
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fatalities. This specific mistake stemmed from microbial contamination; however, other sorts of errors may
also pose significant damage. For example, the administration of compounded medications with erroneous
constituents or improper dose strengths [12,14]. Pharmaceutical compounding is both safe and vital,
contingent upon the anticipation and prevention of all sorts of mistakes via adherence to the compounding
regulations.

Compounding Formulations Tailored to Patient Demands and Requirements

Medications are ineffective in individuals who do not adhere to their regimen. When the factors
contributing to pharmaceutical nonadherence are comprehensively identified by the triad of doctor, patient,
and pharmacist, the formulation of a patient-specific drug may enhance treatment adherence [15-20].
Numerous factors contribute to individuals, particularly among adolescent and geriatric populations,
making the logical choice to forgo adherence to recommended pharmaceutical regimens. Adherence to
medication in pediatrics sometimes poses difficulties, since youngsters may either refuse or lack the capacity
to ingest solid dose forms such as pills and capsules [21-24]. Moreover, youngsters exhibit heightened
sensitivity to the taste and odor of pharmaceuticals; hence, neglecting the patient's preferences significantly
increases the likelihood of medication refusal. Parents and caregivers often have difficulties administering
medicine to children, resulting in impaired therapy due to missing dosing [25]. Medication adherence in
geriatrics is particularly intricate due to the impact of physical, emotional, and social factors on the decision-
making of the elderly. Moreover, some senior health issues are chronic rather than acute, necessitating
lifelong pharmaceutical use. If patients are not completely content with the recommended drugs, it is quite
probable that doses are overlooked, and treatments are undermined. A deficiency in communication may
compel clinicians to unnecessarily escalate pharmaceutical dosages to attain the intended effectiveness,
leading to significant patient damage and superfluous expenses. Given the expanding aging population and
rising life expectancy, addressing pharmaceutical nonadherence is considered a priority in contemporary
healthcare.

The pediatric population significantly differs from adults and comprises a vatied group, including preterm
newborns to teenagers, each with distinct treatment requirements throughout growth and development. In
pediatrics, dose strengths are often determined by the child's age, body weight (mg/kg), or surface area
(mg/m?) [26]. A 3-year-old kid weighing 15 kg needs a daily dosage of 10 mg of the proton pump inhibitor
omeprazole for the management of benign gastric ulcers, whereas a newborn weighing 4 kg requires just
2.8 mg daily (700 micrograms x 4 kg) of oral omeprazole. Considering that most commercial medications
are offered in standardized dose strengths designed for adults, access to age-appropriate dosages is essential
for ensuring safe and effective pharmacological therapy for children [11,27].

Oral liquids, including emulsions, solutions, and suspensions, are the predominant dose forms used in
pediatrics. Nonetheless, the flavor, aroma, visual aspect, texture, and quantity of liquid administered at each
dosage may be quite repugnant to some people [28]. An alternative to oral liquids is child-friendly dose
forms, such as medicated lollipops and lozenges (troches) [28,29]. The administration of these dosage
forms is simplified due to their delayed dissolution in the mouth or their ease of being chewed and

swallowed. Soft and chewable lozenges may be novelty-shaped (e.g., gummy bears), enhancing their appeal
[30].

The significance of taste masking in pediatrics is unequivocal. Younger patients' aversion to the taste, odor,
ot look of their oral drugs will certainly jeopardize treatment adherence [31]. Commercial oral liquids are
designed with the general population's preferences in mind; yet, 'one size does not fit all'—patients are
unique, react individually, and must be treated as such [12]. Pharmaceutical compounding significantly
contributes to drug adherence. Pharmacists may formulate alternative compounded drugs by selecting
appropriate flavoring agents and sweeteners to align with the patient's preferences. The FLAVORx pediatric
system exemplifies the extensive variety of tastes now accessible for children in pharmaceutical
compounding. Upon enrollment, pharmacists get access to an extensive online flavoring formulary
including hundreds of formulas, including flavors, sweetening agents, and bitterness mitigators [32]. Data
from 2011 indicates that the favored tastes among U.S. consumers are grape, bubblegum, strawberry,
watermelon, and cherry [33].
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Older adults often have many health issues (multimorbidity) that need medicine for each ailment, resulting
in a substantial daily consumption of drugs (polypharmacy). The frequency and incidence of polypharmacy,
stemming from multimorbidity, is notably high in geriatrics and may lead to medication nonadherence
owing to the substantial burden on patients' lives. Pharmaceutical compounding may simplify prescription
regimens by creating specialized drug combinations that amalgamate many commercial medications into a
single dose form. Oncology and pain management are medical areas that significantly benefit from
medication combinations. Compounded mouthwashes for chemotherapy-induced oral mucositis
significantly impact the quality of life of cancer patients. These mouthwashes often include
diphenhydramine, aluminum-magnesium antacids, and lidocaine, together with antibiotics like nystatin or
tetracycline to prevent or cure infections; corticosteroids may moreover be included to alleviate mucosal
irritation in immunocompromised people [34].

Transdermal pharmaceuticals provide the simultaneous delivery of several drugs in multiple dose strengths
with a single topical application. Furthermore, these permeation-enhancing agents circumvent hepatic first-
pass metabolism, resulting in increased bioavailability and reduced dosage requirements to attain therapeutic
benefits [35]. This composition has been shown to enhance the efficient transdermal transport of all
components and is particularly advantageous in pain treatment due to its ability to concurrently target
various receptors and pain pathways [36].

Dysphagia, charactetized by physical and/or psychological difficulty in swallowing, is estimated to afflict 1
in 6 persons in the USA. Individuals with the highest risk of developing dysphagia include individuals with
degenerative neurological or muscle illnesses, including Alzheimer’s and Parkinson’s diseases, which atre
more prevalent in the eldetly population [37]. Stroke, oropharyngeal neoplasms, head and neck trauma, or
cerebrovascular accidents increase the likelihood of dysphagia in patients. This disease may substantially
influence the patient's quality of life by influencing medication, nutrition, and hydration, along with possible
psychological and social repercussions [38].

Elderly dysphagic individuals require alternative dose forms to the typically recommended, challenging-to-
swallow commercial pills and capsules. Examples include oral disintegrating pills, transdermal systems,
rectal and buccal drug administration methods, and modified-thickness oral liquids [38]. Pharmaceutical
compounding may provide patients many alternative dose forms to enhance drug compliance and improve
treatment adherence. An instance of transdermal medicine has been previously discussed as an alternative
to the pill load in pain treatment.

Functional and cognitive impairments in the elderly may hinder their capacity to self-administer medicines.
Frequent challenges include opening lidded containers, extracting medicine from blister packs, and dividing
pills to get the prescribed dosage. If these compromised patients do not get the necessary assistance duting
medicine administration, nonadherence is likely to jeopardize the efficacy of their therapies [39].

A variety of compliance packaging solutions have been developed to enhance adherence by facilitating the
delivery of medicine to eldetly people. Community pharmacists are now permitted to repack commercial
pills and capsules into multidose dispensing systems (MDDS). These adaptable customizable packets also
facilitate medication management by structuring the pill regimen in monthly or weekly calendar formats
[40]. If patients choose compounded prescriptions tailored to their specific requirements, the container
should be deliberately designed for user-friendliness. Patients who have difficulty opening containers may
receive multidose oral liquids in single-dose oral syringes (Figure 2). When manual tablet division is a
challenge, the appropriate dose may be customized in capsules [41].

The need for alternative excipients in pharmaceuticals is increasing due to allergies and intolerances among
sensitive patients. Commonly encountered problematic excipients in commercial pharmaceuticals include
colors, flavorings, sweeteners, preservatives, gelatin, alcohol, dairy products, and substances containing
gluten, maize, soy, or nuts. If a patient pootly tolerates pharmacological therapy, medication adherence is
likely to be compromised. The resolution to this issue is the formulation of an alternate compounded drug
that omits or replaces the problematic excipient [42]. For example, replacing lactose, a common diluent in
commercial tablets, with compounded capsules containing a cellulose derivative, such as methylcellulose,
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for individuals with lactose intolerance. Similarly, replacing commercial gelatin capsules with vegetable-
based compounded capsules made from starch or polymer is advisable for vegetarian patients or those with
religious prohibitions on pig intake [43]. Pharmaceutical compounding is sometimes the only choice for
these vulnerable individuals; hence it is crucial in enhancing drug adherence.

Medications designated for the diagnosis, prevention, or treatment of disorders with very low prevalence
(rare diseases) are referred to as 'orphan medications'. Presently, more than 200 orphan drugs are registered
in Burope, however, it is believed that there exist between 5,000 and 8,000 distinct uncommon illnesses. In
the absence of an authorized orphan drug, patients with uncommon diseases depend only on
pharmaceutical compounding to meet their treatment requirements [44]. In many instances, orphan
'compounded' medications represent the only therapeutic alternative. Compounded drugs used for unusual
illnesses include L-carnitine solution, sodium thiosulphate injection, and chenodesoxycholic acid capsules
[45,46]. Moreover, authorized orphan drugs are not universally sufficient for all patients with uncommon
diseases. Once again, 'one size does not fit all,’ and tailored orphan 'compounded' medications are likely to
enhance prescription adherence. For example, the ad hoc formulation of a sildenafil oral solution rather
than dispensing the approved tablets (Revatio®) for juvenile patients with pulmonary arterial hypertension
[45].

The Influence of Mixing on Pharmacentical Compliance

The major objective of compounding is to address the unmet needs of patients when the pharmaceutical
industry has no therapeutic alternatives. The encouragement of medication adherence serves as a secondary
effect of pharmaceutical compounding in this context. Another aspect is the effect of compounding on
drug adherence relative to industrial medications, specifically by contrasting adherence rates between
patients receiving compounded formulations and those using proprietary pharmaceuticals for the treatment
of the same condition. Multiple hypotheses might be suggested about the alleged impact of compounding
in enhancing drug adherence. The customisation may serve as a positive reinforcement for the
commencement of treatment by allowing patients to participate in medication choices, so enhancing their
trust in the effectiveness of such personalized therapy. Patients who participate in the therapy selection
process often exhibit greater adherence [47]. Implementation may be advantageous, since teaching about
posology and administration, together with the resolution of inquiries, may be effectively conducted in a
pharmacy environment. The often brief beyond-use dates of compounded formulations need frequent
refills and increased pharmacy visits, hence enhancing the pharmacists' responsibility in teaching patients
about the advantages of effective medicine adherence. A significant limitation to the utilization of
compound drugs is their expense, which may impede effective adherence [48]. Nonetheless, compounded
medications might sometimes be more economical than their commercial counterparts. When patients are
unable to purchase commercially accessible medications, compounding may represent the only choice.

In addition to these assumptions, the literature lacks research examining the impact of compounding on
adherence promotion. The limited prevalence of compounded drugs likely contributes to methodological
challenges and may have restricted research in this area. Compounded drugs may be excluded from e-
prescribing software [49], so undermining data gathering and analysis. There is little accurate published data
about the prevalence of compounding by community pharmacists and the percentage of patients using
compounded drugs. The majority of research indicates that the incidence of compounding practice is
minimal (below 5%) [50]. In a 2013 survey done in the USA, the prevalence of compound users was just
1.4% of eligible insured individuals [48]. Various factors may be attributed to the insufficient examination
of the significance of pharmaceutical compounding for public health, including concerns around cost,
possible dangers, and adherence to appropriate compounding methods. Recent reviews have addressed
compounding mistakes. Despite compounding mistakes being detected in about 3% of the evaluated
reports, the majority resulted in patient damage [14]. A reduced prescription rate is a significant factor
contributing to the low incidence of compounding. In 2006, compounded formulations constituted 2.3%
of all prescriptions issued by compounding pharmacies in the USA [50]. This is particularly remarkable
given that the chance to get this tailored therapy seems to be accessible to the majority of patients, although
perhaps dependent on the nation. In a 2012 study, 85.5% of community pharmacies in the USA said that
they offered compounding services [51]. This scenario asserts the engagement of legislators in establishing
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a regulatory framework conducive to the compounding activity, advantageous for pharmacies, patients, and
public health.

The patient-centric pharmaceuticals drug product development (PCDPD) process identifies all of the
requirements and preferences of individuals, utilizing this information to inform the design of
pharmaceutical drug products, which can be particulatly beneficial for extemporaneously prepared and
tailored medications for specific patients. Although PCDPD is beneficial for pharmaceutical businesses,
particularly when enough data exists for a target group, it is more efficient when focusing on individual
patients. The role of PCDPD in enhancing medication adherence has been recently evaluated [6]. We
propose a patient-centric compounding design (PCCD) technique to standardize the formulation of
compounded medications with the objective of enhancing medication adherence (Figure 1). The data
pertinent to the population, based on clinical conditions and sociodemographic characteristics of patients
initiating a therapy regimen with a compounded formulation, should be studied in advance. The patient
should thereafter be questioned to evaluate self-reported requirements and preferences. Standardized
surveys would be quite beneficial for achieving uniformity. A target product profile (TPP) may then be
established, using the information gathered by the pharmacist and the physician. The compounding
pharmacist may determine the optimal formulation and packaging by consultation with the prescribing
physician, after a review of official formularies and monographs. In all instances, quality and safety must
be guaranteed by the execution of risk assessments and the use of sound compounding procedures [16,18].
Patient insights after commencement may aid in the optimization of TPP. The sequential method illustrated
in Figure 1 may signify a pertinent pharmaceutical intervention to enhance medication adherence.

Prescription

Physician

Sociodemographic and clinical data
Pharmacist {Literature search)

Identification of patient preferences and needs
Pharmacist (Patient interview)

Definition of oduct profile (TPP)

Physician

Risk assessment and preparation according to GCP

Pharmacist

Pharmacist

Patient

Figure 1. The Application of Patient-Centric Drug Product Development (PCDPD) to Compounding Mixtures:
Patient-Centric Compounding Design (PCCD).
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Conclusions

Pharmaceutical compounding and personalized medicine are pivotal in addressing the growing challenge
of medication non-adherence. As healthcare systems evolve, the need for tailored therapeutic solutions has
become increasingly apparent, particularly in the context of chronic diseases and diverse patient
populations. This review underscores the significance of customizing medications to improve adherence,
highlighting that patient preferences and experiences must guide pharmaceutical practices.

The research indicates that compounded formulations, such as orodispersible tablets, can effectively
enhance adherence compared to traditional dosage forms. The ability to modify medication
characteristics—including taste, dosing frequency, and delivery mechanisms—enables healthcare providers
to cater to individual patient needs, ultimately fostering a more engaging treatment expetrience. This is
especially crucial for vulnerable populations, such as children and the elderly, who may face unique
challenges in medication administration.

Moreover, the review emphasizes the importance of a collaborative approach involving physicians,
pharmacists, and patients in the compounding process. By engaging patients in discussions about their
treatment options and incorporating their feedback into medication design, healthcare providers can
enhance trust and satisfaction. This participatory model not only empowers patients but also aligns
treatment goals with patients' values and lifestyles.

As the healthcare landscape continues to transform, ongoing research and clinical trials are essential to
further understand the efficacy of compounded medications in improving adherence rates. Policymakers
should also prioritize the establishment of regulatory frameworks that support innovation in compounding
practices, ensuring that pharmacists are equipped with the necessary resources and training to implement
patient-centered solutions.

In conclusion, the integration of pharmaceutical compounding and personalized medicine presents a viable
strategy for overcoming the barriers to medication adherence. By prioritizing the unique needs of patients
and fostering collaborative practice environments, healthcare systems can significantly enhance treatment

outcomes and overall public health.

References

Vrijens, B.; De Geest, S.; Hughes, D.A ; Przemyslaw, K.; Demonceau, J.; Ruppar, T.; Dobbels, F.; Fargher, E.; Morrison, V ;
Lewek, P; et al. A new taxonomy for describing and defining adherence to medications. Br. J. Clin. Pharmacol.
2012, 73, 691-705.

Khan, R.; Socha-Dietrich, K. Investing in Medication Adherence Improves Health Outcomes and Health System Efficiency:
Adherence to Medicines for Diabetes, Hypertension, and Hyperlipidaemia; OECD Health Working Papers; 2018.

WHO. Adherence to Long-Term Therapies: Evidence for Action; WHO: Geneva, Switzerland, 20183.

Menditto, E.; Cahir, C.; Aza-Pascual-Salcedo, M.; Bruzzese, D.; Poblador-Plou, B.; Malo, S.; Costa, E.; Rubio, F.G.; Gimeno-
Miguel, A.; Orlando, V.; et al. Adherence to chronic medication in older populations: Application of a common
protocol among three European cohorts. Patient Prefer. Adherence 2018, 12, 1975-1987.

Teixeira, A,; Teixeira, M.; Almeida, V.; Gaio, R; Torres, T.; Magina, S.; Cunha, C; Lobo, J M.S,; Almeida, L.F. Does the
Vehicle Matter? Real-World Evidence on Adherence to Topical Treatment in Psoriasis. Pharmaceutics 2021, 183,
1539.

Menditto, E.; Orlando, V.; De Rosa, G.; Minghetti, P.; Musazzi, U.M,; Cahir, C; Kurczewska-Michalak, M.; Kardas, P.; Costa,
E; Lobo, JMS,; et al. Patient Centric Pharmaceutical Drug Product Design—The Impact on Medication
Adherence. Pharmaceutics 2020, 12, 44.

Liu, F.; Ghaftur, A ; Bains, J.; Hamdy, S. Acceptability of oral solid medicines in older adults with and without dysphagia: A
nested pilot validation questionnaire based observational study. Int. J. Pharm. 2016, 512, 374—381.

Itter, I; Treuer, T,; Dilbaz, N.; Oyfte, L; Ciorabai, E.M.; Gonzalez, S.L.; Ruschel, S.; Salburg, J.; Dyachkova, Y. Patients’
preference for olanzapine orodispersible tablet compared with conventional oral tablet in a multinational,
randomized, crossover study. World J. Boil. Psychiatry 2010, 11, 894-903.

Eastman, W.J.; Malahias, S.; Delconte, J.; Di Benedetti, D. Assessing attributes of topical vehicles for the treatment of acne,
atopic dermatitis, and plaque psoriasis. Cutis 2014, 94, 46—53.

Draelos, Z.; Blair, A,; Tanghetti, E. Vehicle Formulation Impacts Tolerability and Patient Preference: Comparison of
Tretinoin Branded Lotion and Generic Cream. Ski. J. Cutan. Med. 2022, 6, s44.

12883


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6138

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 12877 — 12886

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOI: https://doi.org/10.62754/joe.v3i8.6138

De Carvalho, M.J.R. Extemporaneously Compounded Oral Medicines in European Hospital Pharmacies. Ph.D. Thesis,
(UCL) University College London, London, UK, 2013.

Allen, L.V. The Art, Science, and Technology of Pharmaceutical Compounding, 6th ed.; APhA: Washington, DC, USA, 2020.

Cabaleiro, J. New England Compounding Center Indictment. Int. J. Pharm. Compd. 2015, 19, 94—102.

Watson, C.J,; Whitledge, J.D.; Siani, A.M.; Burns, M.M. Pharmaceutical Compounding: A History, Regulatory Overview,
and Systematic Review of Compounding Errors. J. Med. Toxicol. 2020, 17, 197-217.

Vugigi S. Extemporaneous Compounding: Prevalence, Risks and Quality Assurance. African Journal of Pharmacy and
Alternative Medicine. 2023;1(1):39-54.

Frenzel JE, Crawford A, Fredrickson ME, Duale K, Vadlapatla R. Economic Considerations and Cost-Saving Strategies for
Nonsterile Compounding Education. American Journal of Pharmaceutical Education. 2023;87(11):100571.

Alomi YA. Community Pharmacy Policy and Procedures: Clinical Compounding Services.

Watson CJ, Whitledge JD, Siani AM, Burns MM. Pharmaceutical compounding: a history, regulatory overview, and
systematic review of compounding errors. Journal of Medical Toxicology. 2021 Apr;17:197-217.

Gabay, M. The Drug Quality and Security Act. Hosp. Pharm. 2014, 49, 615-676.

Dinkelaker T. A false sense of safety: How the drug quality and security act fails to protect patients from harm. . Louis UJ
Health L. & Pol'y. 2015;9:329.

Mattingly AN. The role of outsourcing facilities in overcoming drug shortages. Journal of the American Pharmacists
Association. 2021 Jan 1;61(1):e110-4.

Allen LV, Triplett WC. Pharmacy Compounding Regulations. InDrug Discovery and Development, Third Edition 2019
Nov 21 (pp. 619-647). CRC Press.

Kircik L, Siegel DM. Clinical and Legal Considerations in Pharmaceutical Compounding. The Journal of Clinical and
Aesthetic Dermatology. 2023;16(8 Suppl 1):523.

Allen Jr LV, Okeke C. Basics of Compounding for the Implementation of United States Pharmacopeia Chapter< 797>
Pharmaceutical Compounding-Sterile Preparations, Part 1. International Journal of Pharmaceutical
Compounding. 2007 May 1;11(3):230.

El-Rachidi, S.; Larochelle, J.M.; Morgan, J.A. Pharmacists and Pediatric Medication Adherence: Bridging the Gap. Hosp.
Pharm. 2017, 52, 124—131.

Paediatric Formulary Committee. BNF for Children 2020-2021 (Online); BMJ Group, Pharmaceutical Press, and RCPCH
Publications: London, UK; Available online: https://ebookcentral proquest.com/ (accessed on 18 March 2022).

Judrez-Herndndez, J.E.; Carleton, B.C. Paediatric oral formulations: Why don’t our kids have the medicines they need? Br.
J. Clin. Pharmacol. 2022, 1-12.

Hejaz, H.A; Kanan, A.; Al Mohtaseb, M.; Ja'Bari, A. Development and characterization of paracetamol medicated lollipops.
Pharm. Technol. Hosp. Pharm. 2020, 5, 20200012.

Allen, L.V. Tetracycline Compound Troche. Int. J. Pharm. Compd. 1997, 1, 113.

Muller, G,; Case, T.; Deen, G.L. Tetracaine lollipops for the suppression of extreme gag reflex in dental patients. Int. J.
Pharm. Compd. 2018, 14, 395

Davies, E.H.; Tuleu, C. Medicines for Children: A Matter of Taste. J. Pediatrics 2008, 153, 599—604.

Soares N, Mitchell R, McGoft T, Bailey T, Wellman GS. Taste Perceptions of Common Pediatric Antibiotic Suspensions
and Associated Prescribing Patterns in Medical Residents. The Journal of Pediatric Pharmacology and
Therapeutics. 2022 Apr 1;27(4):316-23.

Amos, S.R; Baker, C; Gueye, Y. Improving the Palatability of Medications to Help Children be more Compliant. In
Proceedings of the 8rd European Paediatric Formulation Initiative (EuPFI) Conference: Formulating Better
Medicines for Children, Poster Presentation, Strasbourg, France, 20-21 September 2011.

McElhiney, L. Compounding Challenges for Immunocompromised Patients. Int. J. Pharm. Compd. 2008, 12, 482—487.

Bucher, C.V; Day, A.J.; Carvalho, M. The Role of Transdermal Compounding in Opioid Safety. J. Opioid Manag. 2018, 14,
17—22.

Bassani, A.S.; Banov, D. Evaluation of the Percutaneous Absorption of Ketamine HCIl, Gabapentin, Clonidine HCl, and
Baclofen, in Compounded Transdermal Pain Formulations, Using the Franz Finite Dose Model. Pain Med. 2015,
17, 230—238

Adkins, C; Takakura, W ; Spiegel, B.M.; Lu, M.; Vera-Llonch, M.; Williams, J.; Almario, C.V. Prevalence and Characteristics
of Dysphagia Based on a Population-Based Survey. Clin. Gastroenterol. Hepatol. 2019, 18, 1970-1979.e2.

Bramwell, B.L.. Compliance to treatment in elderly dysphagic patients: Potential benefits of alternative dosage forms. Int. J.
Pharm. Compd. 2013, 11, 498—505.

Beckman, A; Bernsten, C; Parker, M.G.; Thorslund, M.; Fastbom, J. The Difficulty of Opening Medicine Containers in Old
Age: A Population-Based Study. Pharm. Weekbl. Sci. Ed. 2005, 27, 393-398.

Yuan-long S, Ming-hui S, Da-fu S, Zhuo-fan X, Cai-xia H. Design of Intelligent Medicine Cabinet Based on
STM32F103RCT6. Computer Science and Technology. 2023 Feb 3;2(1):9.

Pellagatti, T.; Ternelli, M,; Frascio, D.; Bettini, R. Warfarin Personalized Dosage: Re-compounding for a More Suitable
Therapy and Better Compliance. Int. J. Pharm. Compd. 2017, 21, 247-250.

Carvalho M, Almeida IF. The role of pharmaceutical compounding in promoting medication adherence. Pharmaceuticals.
2022 Aug 31;15(9):1091.

Nagel-Edwards, K.M.; Ko, J.Y. Excipient choices for special populations. Int. J. Pharm. Compd. 20183, 12, 426—430.

Hendrickx, K.;; Dooms, M. Orphan Drugs, Compounded Medication and Pharmaceutical Commons. Front. Pharmacol. 2021,
12, 738458

Dooms, M.; Carvalho, M. Compounded medication for patients with rare diseases. Orphanet J. Rare Dis. 2018, 13, 1.

12884


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6138

Journal of Ecohumanism
2024
Volume: 3, No: 8, pp. 12877 — 12886
ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOT: https://doi.org/10.62754/joe.v3i8.6138
Vanhoorne, V.; Peeters, E.; Van Tongelen, I; Boussery, K.; Wynendaele, E.; De Spiegeleer, B.; Vervaet, C. Pharmaceutical
compounding of orphan active ingredients in Belgium: How community and hospital pharmacists can address the
needs of patients with rare diseases. Orphanet J. Rare Dis. 2019, 14, 186.
Loh, A,; Leonhart, R; Wills, C.E.; Simon, D.; Harter, M. The impact of patient participation on adherence and clinical
outcome in primary care of depression. Patient Educ. Couns. 2007, 65, 69—78.
McPherson, T ; Fontane, P; Iyengar, R.; Henderson, R. Utilization and Costs of Compounded Medications for Commercially
Insured Patients, 2012—2013. J. Manag. Care Spéc. Pharm. 2016, 22, 172-181.
Reed-Kane, D ; Vasquez, K,; Pavlik, A.; Peragine, J.; Sandberg, M. E-prescription errors and their resolution in a community
compounding pharmacy. Int. J. Pharm. Compd. 2014, 18, 159-161.
Kristina, S.A; Wiedyaningsih, C.; Widyakusuma, N.N; Aditama, H. Extemporaneous compounding practice by pharmacists:
A systematic review. Int. J. Pharm. Pharm. Sci. 2017, 9, 42.
McPherson, T.B; Fontane, P.E.; Jackson, K.D.; Berry, T.; Chereson, R; Bilger, R.; Martin, K.S. Prevalence of Compounding
in Independent Community Pharmacy Practice. J. Am. Pharm. Assoc. 2006, 46, 568—573.

12885


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6138

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 12877 — 12886

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOI: https://doi.org/10.62754/joe.v3i8.6138

2l AS L g (A gl al ) G al O gn ALald daa e 1 el caball g AYamal) quS ) B ) ghal)

uadlall

oS e Gana Gaad JRE o) 51 aae ol celld aa s cilladll dpmaall e ) 6 Gl 1 eaie 3 sall o) Y1 S0 48040
Laail 5 ApabaBy) s Lelain¥) g lall o) Y e 5 A ol sall Jodis Lgbe 408 50 (S <y 5 ¥} ) (525 Las
Seml ) S pad ) aball 5 A€ il Aasall 8l sl daal el 038 (i jaiet Ay 52¥) ailiad 5 cdpaall 4le I

O PV R

L;.amﬂ\ g_\H\} :ﬂ:\.\:\S).\S\ :d.l.ual\ J}J L;‘; ):\S)ﬂ\ cA ‘@\}ﬂ‘ V“)ﬂ\}‘ d}; 2\7311;]\ U_}\_\.\J‘}“ @A;l\:\a\).d\ a.dh (‘}53: w‘
L) 5 Al lasiill 5 ¢ (360-degree feedback)Alaball Zaa I 43l 5 ¢ (KPs)Ami ) ela¥) & i 5e aladin) o
Syl 4 5oV dalaiall ol SIV) Y ara g ada yall CDbuadl 4]

o Y Y ane (e S IS e (orodispersible dosage forms) G sed Allaiall 430 sall AKEY) of ) lal) s gty
Y dadaall oaa el Cilaliial ol 23S 5 Aasall JUA (e 3 50Y) (apadd (b elld ) ALYl il 4 Y0 45l
e S e gl Al Axal pall 5,8 LS 23l alal) JEERY ) 3 Lae el HUS 5 JULYT Jie 4y pandl bl 3 Logs

A Y Y (a5 430 8l CBluadil) e 4 il Alsall Gl jlas b G all

DA ey ) Boasia ) sall o) 5V ane AE. dalladd o) 5 g madnll Calall g 43S 5l Aol zad Jiag: g Lk
) (s aalim ) 5 (oam yal) AS Jldie 3 38 dmaall Al M) (adil (g ¢ m el 5y il lalia V) il 4y 501 s
il 5 o 3V Ve ol o3l saall Al sl ol i) A e oAbl Gl S 5 o i Aalall Gl

12886


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6138

