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ABSTRACT 

Not always people receive the just dose of active ingredient required 

for his health problem. To obtain success in pharmacology treatment, 

sometimes the physicians prescribe drugs in a dose that is impossible 

obtain in the market because this specific strength does not exist in the 

pharmaceutical form that they proposed. This is the case of some 

tablets, which need to be divided to achieve this objective.  Several 

reasons are to justify the need to split pills, since there exist some 

consequences of this act in different contexts. Laboratories produce 

pharmaceutical forms with Good Manufacturing Practices, but not all 

medications are designed to be split. Dividing a scored tablet into two 

parts, it is no guarantee to find accurately the half dose in each 

fraction. More research is required in Costa Rica, Central America to know the magnitude of 

the actual situation in this topic.  
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INTRODUCTION 

The fractionation of drugs can be observed in clinical practice, especially tablets or others 

solid dosage forms, because the desired dose is lower than the declared in the intact tablets, 

which are available of the pharmaceutical market.
[1-2]

  

 

This may have advantages or also unfavorable consequences for medicines users and the 

pharmaceutical sector.
[3]

   

 

The health risk caused by the drug‟s fractionating is an issue that arouses different opinions 

and controversy, especially because there is no established standard that allows people carry 
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out this practice with accurately
[4]

 although there are some general advices as proposed by the 

FDA.
[5]

 

 

THE FRACTIONATION OF MEDICINES AVAILABLE IN SOLID 

FORMULATIONS (TABLETS) 

To make the decision of prescribing fractions of tablets, it must take in account aspects 

related with: availability of a big therapeutic arsenal, the patient characteristics (age, weight, 

sex, pathological condition and evolution, genetics, easily to swallowing and others).
[6]

   

Also aspects of the tablet (standards of quality, dimensions, shape, hardness, presence of 

score, uniformity of active ingredient, stability, packing materials, etc.) and finally the 

techniques recommended for fractionation.
[2]

  

 

The importance of this phenomenon focuses on the extent that can affect health and disease 

of the people involved, who act under the knowledge of everyone involved in the health care 

of people.  

 

Then, the development of this issue is divided into three sections: reasons for fractionating of 

tablets, the advantages and disadvantages of splitting and the alternatives for fractionation.  

 

REASONS FOR FRACTIONATING OF TABLETS 

The main justifications for fractionation are 

1) The flexibility and individualization of drug therapy to achieve the effectiveness of 

treatment, adherence, protect security and to find appropriate costs low especially when it 

comes to chronic diseases such as hypertension, diabetes and dyslipidemia.
[7-10] 

 

2) Titration of active ingredients with narrow therapeutic index such as anticoagulants, 

cardiovascular agents or products for thyroid disorders.
[9, 11-13]

  

 

3) Have the exact dose when this is not available it is marketed, especially to meet the needs 

of elderly, children, people with disorders that cause delay in metabolism and to aid 

swallowing.
[14-17]

  

 

4) Aspects of economic savings when splitting the tablets at twice causes a decrease in 

spending.
[18-20]

  

 

5) Consumption without a prescription of some medicines used to combat pain, anxiety or 

depression.
[21-22]
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6) The limitation on the strength or potency of the dosage forms that are released from the 

hospital for outpatient use.
[2, 23]

  

 

THE ADVANTAGES AND DISADVANTAGES OF SPLITTING 

Proponents argue tablets cutting advantages as adjusting the dose according to need or 

convenience of treatment facilitate and save money intake.
[24]

  

 

Although there is strong resistance to this, there are studies that promote successfully training 

for professionals in general medicine prescribed fractions tablet, so the case study conducted 

with prescribed statins to American veterans mentioned 
[9]

 and one with risperidone in 

schizophrenic patients.
[25]

  

 

There are studies in which the problems associated with crushing or cutting tablets and 

capsules are mentioned. It is known that altering modified release formulations may increase 

the risk of side effects or toxic levels that increase the release rate of the active ingredient. 

The breaking of a tablet can cause inactivation of enteric-coated drug was intended to get the 

gastric level and therefore could be presented therapeutic failure. In addition, the same result 

occurs with sublingual tablets crushing. The mask the bitter taste not fulfill its function, the 

texture would be irregular, they could stain the teeth, anesthetic effect that would irritation in 

the lining of the esophagus and stomach would be lost. The skin contact with carcinogens and 

teratogens would endanger the health of those who administer the medicine.
[26]

  

 

It is further added that fractions tablet can make confusion in the pharmacy, because if the 

letter of the prescriber is not clear, the words "½ tab" may be confused by "1-2 tab". Another 

complication occurs if the patient consumes more doses of prescribed with a consequent 

toxicity box, or if in doubt, it is demotivating and stop therapy. Poor hygiene management to 

cut the tablets would cause health problems for microbial contamination or cross 

contamination to cut several drugs with the same device for failing to care cleaning.
[18]

  

 

The lack of low-dose formulations that meet the needs of patients with custom requirements 

represents a major challenge for the pharmaceutical industry. Permission marketing of 

medicines is required and the manufacturer ensures the quality, safety and efficacy of the 

medicines produced. Such permission is granted within limitations including directions, 

precautions, contraindications, warnings along with recommended doses and routes of 

administration. Thus, the use of medication for the patient is protected by the manufacturer 
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within the prescribed limits and authorized and yet the safety of the drug is not entirely 

reliable.
[27-28]

 Hence drugs like thalidomide remember cases of insecurity caused by 

phocomelia and heart attacks in people that consumed Vioxx
®
.
[29]

  

 

With these considerations, it is understood that the manufacturer must ensure the safety and 

efficacy of the product during use of the same but within the parameters he says. If the drug 

is broken down without precise indication of the manufacturer, the legal liability is the 

prescriber, dispenser and who makes the partition and not the manufacturer. Hence, it 

warranted more information about the fragmentation of solid formulations such as tablets, 

particularly by prescribers.
[30]

  

 

In the UK health professionals, managers and suppliers know their responsibility in the fact 

crush the drug without this indication given by the manufacturer.
[30]

 In any case, for purposes 

of legal defense, the patient should be informed of the situation and preference should sign a 

document such as an informed consent.
[31]

  

 

The powdering tablets and subdividing the crushed is a common practice in pediatrics and it 

is know that the child population is highly susceptible to the occurrence of adverse effects 

result of medication errors.
[32]

  

 

One difficulty occurs when failing to obtain the suitable formulation to achieve the required 

dosage, however, crushing the partition or no evidence of a significant loss in the 

pharmacological effect of some drugs.
[33-37]

  

 

In order to address these specific needs, the hospital pharmacy prepares unit doses (or single-

dose in a non-reusable container) and other particular formulations to each pediatric patient 

but this practice is rare in community pharmacies respect to outpatients.
[38-39] 

 

In view of this, the pharmaceutical industry cares about innovation and offer appropriate 

solutions
[40-41]

 and for some years it has in the market mini-tablets that disintegrate in the 

mouth and prevent aspiration of children;
[42-44]

 pellets for flexible dosing;
[45]

 a lubricant spray 

to facilitate swallowing tablets and capsules in children, adolescents and older adults with 

dysphagia.
[46]

  

 

Also the advent of dispersible tablets
[47] 

and the use of alternative routes of administration 

that the skin by applying transdermal patches.
[48-49] 
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Older adults who have difficulty taking medicines or also have other problems that can cause 

aspiration as well as those who lie in bed are the subject of special attention regarding the 

administration of drugs.
[50-55]

  

 

As age increases can augment the number of drugs to be used, for example, there are those 

who use 5 or 10 different medications and this polypharmacy can lead to errors worth asking 

how many of these drugs are fractionating.
[56-59] 

 

Another difficulty to fractionation is related with people who split medicines. In 2007, a 

research in the United States studied a partition program of statin tablets with elderly. Some 

findings show how 15% of participants reported having difficulties fractionation, while others 

indicate their displeasure by not getting upset symmetrical parts perceive as rough edges and 

a bitter taste after ingestion of drug fractions.
[20]

  

 

Despite the low percentage of dissatisfied, these facts cannot be ignored given the nature of 

the complaints. Other problems have to do with aspects of geometry 
[60]

 and generally can 

show changes in the characteristics of the product intact that inducing serious health risks and 

influence the increase in adverse events and of course the limitation on the efficacy of 

treatments.
[61]

   

 

In this regard, in 2006 a report of adverse events writing by Sales and Cunningham showed 

some errors in splitting tablets. They included among the most popular: receiving more than 

the prescribed dose, fractionation despite the existence of lower doses available in the market, 

the split tablets included in the watch list of the Institute for Safe Medication Practices ISMP 

and finally, in a few cases, the cause devastating damage in patients.
[62]

  

 

ISMP alert list of great importance because it is a collection of medication errors reported in 

the United States and reviewed by specialists in pharmacovigilance. In the list of the liquid 

solution as the most controversial mentioned dosage form; however, some cause difficulties 

cited solid formulations.
[63]

  

 

In comments made about this alert recommendations they include avoiding from enteric-

coated tablets, special cover or modified release are provided; not fractionate very small, 

asymmetrical tablets -such as bosentan- teratogenic tablets; not from drug tablets very precise 

dosage requirements and ultimately not cut capsules.
[64]
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There is a risk of reaching toxic states or suffer significant adverse effects and in this sense, 

chronic treatment with three drugs with a narrow therapeutic margin exemplify various drug-

related problems: Lactic acidosis due to excessive consumption of metformin,
[65]

 seizures and 

other nervous system disorders overdose of levofloxacin
[66]

 and finally myoclonus, 

confusional states and seizures produced by imipenem.
[67] 

 

In therapeutics, medicinal products as digoxin and sodium warfarin with narrow therapeutic 

range have special consideration in critical pathologies.
[68]

 Other group of medicines has 

great therapeutic relevance and they are administrated in chronic diseases. Among the main 

ones are  metoprolol succinate, metoprolol tartrate, simvastatin, citalopram, lisinopril,
[69]

 

diltiazem, amlodipine, atenolol, propranolol, sotalol, amiodarone, nifedipine, enalapril, 

pimobendan, spironolactone.
[70]

 All of the principles actives cited have tablet formulations 

and they are affected by splitting in dose adjustment.  

 

To assess the accuracy of the partition of the tablets, the physical characteristics mentioned 

above and others play a key role: shape (cylindrical, oval, irregular, flat, convex), three-

dimensional dimensional, flat or beveled edge, degree of fragility, groove (absent, one or 

more, on the one hand or both)
[71-76]

  also include special conditions such as filing a 

polymeric shell or an enteric coating, have hard gelatin capsules, be formulated for 

administration of modified release, among others.
[77-78]

  

 

Other variables relating to the personal skills of users such as physical limitations fine motor, 

visual acuity care, concentration or mental fatigue,
[78-81]

, pathological conditions, hereditary 

factors are also added, changes themselves the age of the elderly population affecting the 

different variations of pharmacokinetic parameters.
[16] 

 

Another contribution constitutes different fractionation maneuvers by applying pressure with 

your hands, with knives or commercial cutters.
[82-85]

  

 

There is widespread concern about this issue and is expressed in different releases trade 

organizations like the American Medical Association and American Pharmacists Association. 

Meanwhile, organizations such as WHO
[8, 86-87]

 and Food and Drug Administration FDA 

issued guidelines warning of the potential risk of this practice.
[88] 

 

There are intermediate positions state that the split tablets is considered a voluntary practice 

based on the patient's ability to divide tablets and appropriateness of medication and also 
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encourages pharmacists to disclose the division of specific tablets, promote accuracy of 

dosage and patient safety through counseling. To justify or not the fractionating of tablets and 

the consequences in the variability of doses in each half of tablet, there are numerous studies 

related with the accuracy of splitting. 

 

Some authors considered the variations in terms of weight and content uniformity of active 

ingredient in tablet fractions. Some of these studies show mixed results. One of the 

controversial aspects is to use the same content uniformity test of entire dosage forms to 

assay the halves. Because of these inaccuracies in the European Pharmacopoeia 2002 

introduced a trial of different content (Uniformity of multi-unit tablets) and also includes 

standards for content uniformity, weight variation and mass loss for halve.
[9] 

 

In 2009 the USP Forum pharmacopoeia comments in order to contemplate trials for half 

tablets given the practice of partition and try to include the policies of the European 

Pharmacopoeia were issued.
[89]

 In the United States between 2009 and 2010, the Supervisory 

Board of drug safety (CDER's Drug Safety Oversight Board) considered appropriate division 

of tablets.
[90]

  

 

Nevertheless, the externalized concern is respect to variations in the content, weight, 

disintegration, dissolution and stability as is mentioned in Na Zhao et al. and Rakhi Shah et 

al.
[91-92]

  

 

In March 2013, the FDA issued recommendations to the pharmaceutical industry to ensure 

the quality of tablets with slots.
[88]

  

 

A bibliographic revision published in March 2013 about split tablets exhibited 94 articles 

related with this subject, 
[93]

 and in 2016 the situation is no still resolved. 

 

Finally, in September 2013, a Stimuli to the Revision Process article in Pharmacopeial 

Forum gives further insights into the rationale for the new general chapter and its contents: 

<705> “Quality Attributes of  tablets labeled as having a functional score”. It is why this 

chapter is introduced at the end of 2014 into Second Supplement of the USP 37
th.[94]

 

 

ALTERNATIVES DRUG FRACTIONATION 

To overcome differences concerning the partition of the tablets have been proposed some 

alternatives that are viable in some mediated. Three references are cited the following:  
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1. Fractionate the tablets one by one so that successive doses fluctuations are compensated 

and that the stability of the fractions are not significantly affected.
[40]

  

 

2. Starting with high precision cutting machines, develop tablets with multiple slots -of 1 to 

8-, make extemporaneous preparations, administer medications by alternate routes for oral 

administration, for example dermal.
[49]

  

 

3. Use online resources to consult on measures to take in case of elderly patients and improve 

medication administration.
[92]

  

 

CONCLUSIONS  

Although, that many drugs are available in the pharmaceutical market, they do not meet the 

particular needs in all cases and for all people.  Many people are not informed about the risk 

posed by the fractionation of their particular medicines. Elderly, mentally ill or those without 

assistance from a person who care for them, may be at increased risk if their medicines 

fractionate improperly. The technique (instrument, force or vision of the person) used to 

fractionate drugs could provide a consideration to ensure the safety of the drug to be used 

after its partition. Among the alternatives available to fractionate medicines, there are devices 

that can help at least with the partition of the tablet.  

 

Despite the importance of this issue, no studies were found in Costa Rica, so research on this 

is needed. 

 

ACKNOWLEDGEMENTS  

A special thanks to the staff of INIFAR for their cooperation in this study.  

 

FUNDING 

This work was funded by the Research‟s Vice-rectory of the University of Costa Rica. 

 

REFERENCES  

1. Dosti B, Malaj L, Xhafaj D.  Statistic estimation of breaking tablets of Enalapril 20 mg. 

Int J Pharm Pharm Sci, 2016; 8(6): 222-4.   

2. Helmy S.  Tablet Splitting: Is It Worthwhile? Analysis of Drug Content and Weight 

Uniformity for Half Tablets of 16 Commonly Used Medications in the Outpatient Setting. 

Journal of Managed Care & Specialty Pharmacy, 2015; 21(1): 76-86. 



www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

99 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

3. Stubbs J, Haw C, Dickens G. Dose form modification - a common but potentially 

hazardous practice. A literature review and study of medication administration to older 

psychiatric inpatients. Int Psychogeriatr, 2008; 20(3): 616-27. 

4. Berg C, Ekedahl A. Dosages involving splitting tablets: common but unnecessary? J 

Pharm Health Serv Res, 2010; 1: 137-41.  

5. Food and Drug Administration (FDA), Center for Drug Evaluation and Research 

(CDER). Best practices for tablet splitting. Available at 

http://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/E

nsuringSafeUseofMedicine/ucm184666.htm. 

6. Leeder JS, Kearns GL, Spielberg SP, van den Anker J. Understanding the Relative Roles 

of Pharmacogenetics and Ontogeny in Pediatric Drug Development and Regulatory 

Science. Journal of Clinical Pharma, 2010; 50: 1377–87. Available at 

http://onlinelibrary.wiley.com/doi/10.1177/0091270009360533/epdf.  

7. Materson B. Enhancing Dosage Flexibility in Combination Therapy. The Journal of 

Clinical Hypertension, 2007; 9(10): 796–799. Available at 

http://onlinelibrary.wiley.com/doi/10.1111/j.1751-7176.2007.tb00007.x/epdf. 

8. ISMP‟s List of High-Alert Medications, Institute for Safe Medications Practices, 2011, 

Available at http://www.ismp.org/Tools/highalertmedications.pdf. 

9. Peek B, Al-Achi A, Coombs S. Accuracy of Tablet Splitting by Elderly Patients, J Am 

Med Assoc, 2002; 288: 31. 

10. Polinski JM, Schneeweiss S, Maclure M, Marshall B, Ramsden S, Dormuth C. Evaluation 

of an Intervention to Increase Statin Tablet Splitting by General Practitioners, Clin Ther, 

2011; 33(2): 235-243. doi:10.1016/j.clinthera.2011.02.009. Available at 

http://www.sciencedirect.com/science/article/pii/S0149291811001330. 

11. Rochon P. Drug prescribing for older adults, UpToDate Marketing Professional Sitemap 

UpToDate, Inc., Available at http://www.uptodate.com/contents/drug-prescribing-for-

older-adults?source=see_link&anchor=H5#H5. 

12. Ahmed M. Patient adherence to warfarin therapy and its impact on anticoagulation 

control, Saudi Pharm J, 2016; 24: 29-34. Available at 

http://dx.doi.org/10.1016/j.jsps.2015.02.005. 

13. Turner MR, Camacho X, Fischer HD, Austin PC, Anderson GM, Rochon PA, Lipscombe 

LL. Levothyroxine dose and risk of fractures in older adults: nested case-control study. Br 

Med J, 2011; 342: d2238. Available at http://www.bmj.com/content/342/bmj.d238.long.  

http://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/EnsuringSafeUseofMedicine/ucm184666.htm
http://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/EnsuringSafeUseofMedicine/ucm184666.htm
http://onlinelibrary.wiley.com/doi/10.1177/0091270009360533/epdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1751-7176.2007.tb00007.x/epdf
http://www.ismp.org/Tools/highalertmedications.pdf
http://www.sciencedirect.com/science/article/pii/S0149291811001330
http://www.uptodate.com/contents/drug-prescribing-for-older-adults?source=see_link&anchor=H5#H5
http://www.uptodate.com/contents/drug-prescribing-for-older-adults?source=see_link&anchor=H5#H5
http://dx.doi.org/10.1016/j.jsps.2015.02.005
http://www.bmj.com/content/342/bmj.d238.long


www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

100 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

14. Orlu-Gula M, Raimi-Abrahama B, Jamiesona E, Weia L, Murraya M, Stawarzb K, 

Stegemannc S, Tuleua C, Smith FJ. Public engagement workshop:  How to improve 

medicines for older people? Int J Pharm, 2014; 459: 65-9. Available at 

http://dx.doi.org/10.1016/j.ijpharm.2013.11.024. 

15. Liu F, Ranmal S, Batchelor HK, Orlu-Gul M, Ernest TB, Thomas IW, Flanagan T, Tuleu 

C. Patient-Centred Pharmaceutical Design to Improve Acceptability of Medicines: 

Similarities and Differences in Paediatric and Geriatric Populations. Drugs, 2014; 74: 

1871-89. doi: 10.1007/s40265-014-0297-2 Available at 

http://link.springer.com/article/10.1007/s40265-014-0297-2. 

16. Scibona P , Angriman F, Vazquez C, Ferreyro BL, Perelsztein AG, Simonovich VA, 

Jauregui JR, Musso CG, Belloso WH. Individualization of drug therapy in older people. 

Reviews in Clinical Gerontology, 2014; 24: 145-57. doi:10.1017/S0959259814000033 

Available at 

https://www.researchgate.net/publication/260976482_Individualization_of_drug_therapy

_in_older_people. 

17. WHO. Development   of   paediatric   medicines:   points   to   consider   in   formulation. 

2012. WHO Technical Report. Series No. 970. Forty-sixth  report. Annex 5. Available at 

http://www.who.int/medicines/areas/quality_safety/quality_assurance/expert_committee/

TRS-970-pdf1.pdf. 

18. Grissinger M. Tablet Splitting-Only If You “Half” To. Pharmacology & Therapeutics, 

2010; 35(2): 69-70. Available at 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827917/pdf/ptj35_2069.pdf. 

19. Stankovic I, Pešić M, Lalić M. Breaking of tablets as a cost-saving strategy. J Reg Sect 

Serb Med Assoc, 2007; 32(1): 5-10.[Full text in Serbian] Available at 

http://www.tmg.org.rs/v320101e.htm. 

20. Choe H, Stevenson J, Streetman D, Heisler M, Sandiford C, Piette J. Impact of patient 

financial incentives on participation and outcomes in a statin pill-splitting program. Am J 

Manag Care, 2007; 13(6 Part 1): 298-304. 

21. Food and Drug Administration (FDA), Center for Drug Evaluation and Research 

(CDER), Joint Meeting of the Nonprescription Drugs Advisory Committee and the 

Pediatric Advisory Committee. Over-the-Counter Acetaminophen-Containing Drug 

Products in Children Background Package. 2011. Available at 

http://www.fda.gov/downloads/AdvisoryCommittees/.../Drugs/.../UCM255306.pdf. 

http://dx.doi.org/10.1016/j.ijpharm.2013.11.024
http://link.springer.com/article/10.1007/s40265-014-0297-2
https://www.researchgate.net/publication/260976482_Individualization_of_drug_therapy_in_older_people
https://www.researchgate.net/publication/260976482_Individualization_of_drug_therapy_in_older_people
http://www.who.int/medicines/areas/quality_safety/quality_assurance/expert_committee/TRS-970-pdf1.pdf
http://www.who.int/medicines/areas/quality_safety/quality_assurance/expert_committee/TRS-970-pdf1.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827917/pdf/ptj35_2069.pdf
http://www.tmg.org.rs/v320101e.htm
http://www.fda.gov/downloads/AdvisoryCommittees/.../Drugs/.../UCM255306.pdf


www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

101 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

22. Verrue C, Mehuys E, Boussery K, Remon JP & Petrovic M. Tablet-splitting: a common 

yet not so innocent practice. Journal of Advanced Nursing, 2011; 67: 26-32. doi: 

10.1111/j.1365-2648.2010.05477.x  Available at 

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-

2648.2010.05477.x/abstract;jsessionid=6960E39AE4A74E6DD31EB3DD9EBE588B.f02

t03. 

23. American Pharmaceutical Association. Drug Infoline. Supplemental Approvals. 

Mercaptopurine, 2014. Available at http://www.aphadruginfoline.com/supplemental-

approvals/20-mgml-oral-suspension-approved-acute-lymphoblastic-leukemia. 

24. American Pharmaceutical Association Strategic Directions Committee. Tablet splitting: 

evaluating appropriateness for patients. J Am Pharm Assoc. 2004; 44: 324-32. Available 

at http://www.japha.org/article/S1544-3191(15)31831-8/pdf. 

25. Weissman E, Dellenbaugh C. Impact of splitting risperidone tablets on medication 

adherence and on clinical outcomes for patients with schizophrenia. Psychiatr Serv, 2007; 

58(2): 201-6. 

26. Paparella S. Identified safety risks with splitting and crushing oral medications. J Emerg 

Nurs, 2010; 36: 156-8.  

27. Nissen LM, Haywood A, Steadman KJ. Solid Medication Dosage Form Modification at 

the Bedside and in the Pharmacy of Queensland Hospitals, JPPR, 2009; 39(2): 129-34. 

Available at 

http://www98.griffith.edu.au/dspace/bitstream/handle/10072/28572/56887_1.pdf?sequenc

e=1. 

28. James A. The legal and clinical implications of crushing tablet medication. Nurs Time, 

2004; 100(50): 28.  

29. O‟Steen JV, O‟Steen V. The FDA defense: Vioxx
®
 and the argument against Federal 

preemption of State claims for injuries resulting from effective drugs. Ariz L Rev. 2006; 

48: 67-95. Available at http://www.arizonalawreview.org/pdf/48-1/48arizlrev67.pdf. 

30. Griffith R. Treatment you can 'swallow', PublicService.co.uk analysis, opinion, debate. 

Legal Issues. Available at http://www.publicservice.co.uk/feature_story.asp?id=7619.  

31. Wright D, Chapman N, Foundling-Miah M, Greenwall R, Griffith R, Guyon A, Merriman 

H. Guideline on the medication management of adults with swallowing difficulties. 

United Kingdom. MGP Ltd: 2013. Available at 

https://www.guidelines.co.uk/wpg/dysphagia. 

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2010.05477.x/abstract;jsessionid=6960E39AE4A74E6DD31EB3DD9EBE588B.f02t03
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2010.05477.x/abstract;jsessionid=6960E39AE4A74E6DD31EB3DD9EBE588B.f02t03
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2010.05477.x/abstract;jsessionid=6960E39AE4A74E6DD31EB3DD9EBE588B.f02t03
http://www.aphadruginfoline.com/supplemental-approvals/20-mgml-oral-suspension-approved-acute-lymphoblastic-leukemia
http://www.aphadruginfoline.com/supplemental-approvals/20-mgml-oral-suspension-approved-acute-lymphoblastic-leukemia
http://www.japha.org/article/S1544-3191(15)31831-8/pdf
http://www98.griffith.edu.au/dspace/bitstream/handle/10072/28572/56887_1.pdf?sequence=1
http://www98.griffith.edu.au/dspace/bitstream/handle/10072/28572/56887_1.pdf?sequence=1
http://www.arizonalawreview.org/pdf/48-1/48arizlrev67.pdf
http://www.publicservice.co.uk/feature_story.asp?id=7619
https://www.guidelines.co.uk/wpg/dysphagia


www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

102 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

32. Smith MJ et al. Out-of-Hospital Medication Errors among Young Children in the United 

States, 2002–2012. Pediatrics, 2014; 134(5): 867-76.  

33. Arnet I, Hersberger K. Misleading score-lines on tablets: facilitated intake or fractional 

dosing? Swiss Med Wkly, 2010; 140: 105-10.  

34. Giacoia G, Mattison D. Newborns and drug studies: The NICHD/FDA newborn drug 

development initiative. Clinical Therapeutics, 2005; 27(6): 796-813.  

35. Alcorn K. ICAAC: Dividing Triomune tablets may result in inadequate doses for small 

children; liquid best. (National AIDS Manual) NAM‟s resources: 2006. Available at 

http://www.aidsmap.com/ICAAC-Dividing-iTriomunei-tablets-may-result-in-inadequate-

doses-for-small-children-liquid-best/page/1422639.  

36. Corbett AH, Hosseinipour MC, Nyirenda J, Kanyama C, Rezk NL, Mkupani P, Sichali D, 

Tien H, Kashuba AD, Mwansambo C, Weigel R, Kazembe P. Pharmacokinetics of 

generic and trade formulations of lamivudine, stavudine and nevirapine in HIV-infected 

Malawian children. Antivir Ther, 2010; 15(1): 83-90.  

37. Best BM, Capparelli EV, Diep H, Rossi SS, Farrell MJ, Williams E, Lee G, van den 

Anker JN, Rakhmanina N. Pharmacokinetics of Lopinavir/Ritonavir Crushed Versus 

Whole Tablets in Children, J Acquir Immune Defic Syndr, 2011; 58(4): 385-91. 

38. Henn‐Ménétrné S, Prévot M, May I. Préparations hospitalières et assurance‐qualité: 

fabrication de gélules à usage pédiatrique. Journal de Pharmacie Clinique, 2003; 22:       

101-6.  

39. MODRIC.  Manipulation  of  drugs  for  children  –  a  guideline  for  health 

professionals.  Liverpool:  Alder   Hey   Children‟s   NHS   Trust. Available at   

(http://www.alderhey.nhs.uk/wp-content/uploads/MODRIC_Guideline_FULL-

DOCUMENT.pdf). 

40. Dowson A, Charlesworth B. Patients with migraine prefer zolmitriptan orally 

disintegrating tablet to sumatriptan conventional oral tablet. Int J Clin Pract, 2003; 57(7): 

573-6.  

41. Dowson A, Almqvist P. Part III: the convenience of, and patient preference for, 

zolmitriptan orally disintegrating tablet. Curr Med Res Opin, 2005; 21: S13-7. 

42. Stoltenberg I, Breitkreutz J. Orally disintegrating mini-tablets (ODMTs) – A novel solid 

oral dosage form for paediatric use. Eur J Pharm Biopharm, 2011; 78: 462-9.  

43. Bredenberg S, Nyholm D, Aquilonius S, Nyström C. An automatic dose dispenser for 

microtablets a new concept for individual dosage of drugs in tablet form. Int J Pharm, 

2003; 261(1-2): 137-46.   

http://www.aidsmap.com/ICAAC-Dividing-iTriomunei-tablets-may-result-in-inadequate-doses-for-small-children-liquid-best/page/1422639
http://www.aidsmap.com/ICAAC-Dividing-iTriomunei-tablets-may-result-in-inadequate-doses-for-small-children-liquid-best/page/1422639
http://www.alderhey.nhs.uk/wp-content/uploads/MODRIC_Guideline_FULL-DOCUMENT.pdf
http://www.alderhey.nhs.uk/wp-content/uploads/MODRIC_Guideline_FULL-DOCUMENT.pdf


www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

103 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

44. Thomson SA et al. Mini-tablets: new modality to deliver medicines to preschool-aged 

children. Paediatrics, 2009; 23(2): e235–8.  

45. 45. Kayumba P, Huyghebaert N, Cordella C, Ntawukuliryayo J, Vervaet C, Remon J. 

Quinine sulphate pellets for flexible pediatric drug dosing: Formulation development and 

evaluation of taste-masking efficiency using the electronic tongue. Eur J Pharm 

Biopharm, 2007; 66: 460-5. 

46. 46. Diamond S, Lavallee D. Experience with a Pill-Swallowing Enhancement Aid. 

Clinical Pediatrics, 2010; 49(4): 391-3.  

47. 47. Umaki Y, Nozaki S, Sugishita S, Shiimoto K, Hashiguchi S, Inui T, Adachi K. Is an 

oral disintegrating tablet a formulation that is easy to ingest for patients experiencing 

difficulty with eating and swallowing? Rinsho Shinkeigaku. 2009; 49(2-3): 90-5. 

48. 48. Karlsson M, Berggren A. Efficacy and safety of low-dose transdermal buprenorphine 

patches (5, 10, and 20 microg/h) versus prolonged-release tramadol tablets (75, 100, 150, 

and 200 mg) in patients with chronic osteoarthritis pain: a 12-week, randomized, open-

label, controlled, parallel-group noninferiority study. Clin Ther, 2009; 31(3): 503-13.  

49. Kim HJ, Jeon BS, Lee WY, Lee MC, Kim JW, Kim J-M, Ahn T-B, Cho J, Chung SJ, 

Grieger F, Whitesides J, Boroojerdi B. Overnight switch from ropinirole to transdermal 

rotigotine patch in patients with Parkinson disease, BMC Neurol, 2011; 11: 100. 

50. Wright D, Tomlin S. How to help if a patient can‟t swallow. Pharm J, 2011; 286: 271-4. 

Available at http://www.pharmaceutical-journal.com/files/rps-

pjonline/pdf/PJ050311_271-274.pdf.  

51. Cabre M. Prevalence and prognostic implications of dysphagia in elderly patients with 

pneumonia. Age and Ageing, 2010; 39: 39-45 doi: 10.1093/ageing/afp100 Available at 

http://ageing.oxfordjournals.org/content/39/1/39.long.  

52. Smithard DG. Dysphagia: A Geriatric Giant? Medical & Clinical Reviews, 2016; 2(1):      

1-7. Available at http://medical-clinical-reviews.imedpub.com/dysphagia-a-geriatric-

giant.pdf. 

53. Clauson, H, Rull, F, Thibault, M, Ordekyan, A, Tavernier J. Crushing oral solid drugs: 

Assessment of nursing practices in health-care facilities in Auvergne, France. 

International Journal of Nursing Practice, in press: 2016.  doi: 10.1111/ijn.12446. 

54. Kelly J, Wright D, Wood J. Medicine administration errors in patients with dysphagia in 

secondary care: a multi-centre observational study. Journal of Advanced Nursing, 2011; 

67: 2615–27. doi: 10.1111/j.1365-2648.2011.05700.x Available at 

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2011.05700.x/pdf. 

http://www.pharmaceutical-journal.com/files/rps-pjonline/pdf/PJ050311_271-274.pdf
http://www.pharmaceutical-journal.com/files/rps-pjonline/pdf/PJ050311_271-274.pdf
http://ageing.oxfordjournals.org/content/39/1/39.long
http://medical-clinical-reviews.imedpub.com/dysphagia-a-geriatric-giant.pdf
http://medical-clinical-reviews.imedpub.com/dysphagia-a-geriatric-giant.pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2011.05700.x/pdf


www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

104 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

55. Momosaki R, Yasunaga H, Matsui H, Horiguchi H, Fushimi K, Abo M. Effect of 

dysphagia rehabilitation on oral intake in elderly patients with aspiration pneumonia. 

Geriatr Gerontol Int, 2015; 15: 694–9. 

56. Hajjar E, Cafiero A, Hanlon J. Polypharmacy in Elderly Patients. Am J Geriatr 

Pharmacother, 2007; 5(4): 345-51. 

57. Gavilán E, Morales M, Hoyos J, Pérez E, Pérez A. Polypharmacy and inappropriate 

prescribing in immobile elderly patients living in the community. Primary Aten, 2006; 

38(9): 476-82. 

58. Lai HY, Hwang SJ, Chen YC, Chen TJ, Lin MH, Chen LK. Prevalence of the Prescribing 

of Potentially Inappropriate Medications at Ambulatory Care Visits by Elderly Patients 

Covered by the Taiwanese National Health Insurance Program. Clin Ther, 2009; 31(8): 

1859-70. doi: 10.1016/j.clinthera.2009.08.023. 

59. Nam YS, Han JS, Kim JY, Bae WK, Lee K. Prescription of potentially inappropriate 

medication in Korean older adults based on 2012 Beers Criteria: a cross-sectional 

population based study. BMC Geriatrics, 2016; 16: 118-126. DOI 10.1186/s12877-016-

0285-3. Available at 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4890525/pdf/12877_2016_Article_285.pd

f. 

60. Griffith R. Managing medication compliance. British Journal of Healthcare Management, 

2010; 16(8): 402-8. 

61. Berga C, Ekedahl A. Dosages involving splitting tablets: common but unnecessary? J 

Pharm Health Serv Res, 2010; 1: 137-41.  

62. Sales MM, Cunningham FE. Tablet Splitting. Topics in Patient Safety, Tips, 2006; 6(3): 

1-5. Available at http://www.patientsafety.va.gov/docs/TIPS/TIPS_MayJune06.pdf.   

63. ISMP MEDICATION SAFETY ALERT! ®, Splitting tablets challenges you and your 

patients. Alberta RN, 2008; 64(7). Reprinted with permission from ISMP Medication 

Safety Alert! Nurse Advise-ERR (ISSN 1550-6304), 2008; 6(6).  

64. Tablet splitting: Do it only if you "half" to, and then do it safely. ISMP Medication Safety 

Alert!® Acute Care, 2006; (5). Available at 

https://www.ismp.org/newsletters/acutecare/articles/20060518.asp).  

65. Baró-Serra A, Guasch-Aragay B, Martín-Alemany N, Sirvent JM, Vallès-Prats M. The 

importance of early haemodiafiltration in the treatment of lactic acidosis associated with 

the administration of metformin. Nefrologia, 2012; 32(5): 664-9. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4890525/pdf/12877_2016_Article_285.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4890525/pdf/12877_2016_Article_285.pdf
http://www.patientsafety.va.gov/docs/TIPS/TIPS_MayJune06.pdf
https://www.ismp.org/newsletters/acutecare/articles/20060518.asp


www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

105 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

66. Kamath A. Fluoroquinolone Induced Neurotoxicity: A Review. J Adv Pharm Edu & Res, 

2013; 3(1): 16-19 Available at http://www.japer.in/doc/jan-march%202013/93.pdf.   

67. Grill MF, Maganti RK. Neurotoxic effects associated with antibiotic use: management 

considerations. Br J Clin Pharmacol, 2011; 72(3): 381–393. DOI:10.1111/j.1365-

2125.2011.03991.x Available at 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3175508/pdf/bcp0072-0381.pdf.   

68. Mansbridge C. Monitoring Narrow Therapeutic Range Drugs. 2013. Available at 

http://www.oscestop.com/drug_monitoring.pdf.  

69. Hill S, Varker A, Karlage K, Myrdal P. Analysis of drug content and weight uniformity 

for half-tablets of 6 commonly split medications. J Manag Care Pharm, 2009; 15(3):     

253-61.  

70. Margiocco M, Warren J, Borgarelli M, Kukanich B. Analysis of weight uniformity, 

content uniformity and 30-day stability in halves and quarters of routinely prescribed 

cardio vascular medications. Journal of Veterinary Cardiology, 2009; 11: 31-9.  

71. van der Steen KC, Frijlink HW, Schipper MA, Barends DM. Prediction of the Ease of 

Subdivision of Scored Tablets from Their Physical Parameters. AAPS Pharm Sci Tech, 

2010; 11(1): 126-32. doi: 10.1208/s12249-009-9365-47 Available at 

http://link.springer.com/article/10.1208%2Fs12249-009-9365-4). 

72. Arnet I, Haefeli WE. Signification d„une rainure sur un comprimé (1
ère

 partie). Offizin, 

2010; 9: 1-4. Available at http://www.imail-

offizin.ch/files/HKEYV3K/9f_barre_de_cassure1.pdf. 

73. Arnet I, Haefeli WE. Signification d„une rainure sur un comprimé (2
ème

 partie). Offizin, 

2010; 10: 1-4. Available at http://www.imail-

offizin.ch/files/DYSBOT6/10f_barre_de_cassure2_1spaltig.pdf. 

74. Arnet I, Hersberge KE. Signification d‟une rainure sur un comprimé. Dosage, 

fractionnement, decoration. Pharma Journal, 2010; 14: 1-3. 

75. van Santen E, Barends D, Frijlink H. Breaking of scored tablets: a review. Eur J Pharm 

Biopharm, 2002; 53(2): 139-45.  

76. Rodenhuis N, de Smet P, Barends D. Patient experiences with the performance of tablet 

score lines needed for dosing. Pharm World Sci, 2003; 25(4): 173-6.  

77. Pill splitting. Harv Mens Health Watch, 2008; 13(4):7. 

78. Beckman A, Parker M, Thorslund M. Can elderly people take their medicine? Patient 

Education and Counseling, 2005; 59(2): 186-91. 

http://www.japer.in/doc/jan-march%202013/93.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3175508/pdf/bcp0072-0381.pdf
http://www.oscestop.com/drug_monitoring.pdf
http://link.springer.com/article/10.1208%2Fs12249-009-9365-4
http://www.imail-offizin.ch/files/HKEYV3K/9f_barre_de_cassure1.pdf
http://www.imail-offizin.ch/files/HKEYV3K/9f_barre_de_cassure1.pdf
http://www.imail-offizin.ch/files/DYSBOT6/10f_barre_de_cassure2_1spaltig.pdf
http://www.imail-offizin.ch/files/DYSBOT6/10f_barre_de_cassure2_1spaltig.pdf


www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

106 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

79. Barends D, Groot D, Frijlink H, Rodenhuis N, van der Steen J. Development of an in vivo 

test procedure for the ease of breaking of scored tablets. Pharmeur Sci Notes, 2005; 

2005(1): 27-30. 

80. Arlt S, Lindner R, Rösler A, von Renteln-Kruse W. Adherence to Medication in Patients 

with Dementia: Predictors and Strategies for Improvement. Drugs & Aging, 2008; 

25(12): 1033-47. 

81. Windham B, Griswold M, Fried L, Rubin G, Xue Q, Carlson M. Impaired Vision and the 

Ability to Take Medications. Journal of the American Geriatrics Society, 2005; 53:     

1179-90. 

82. Zaid AN, Al-Ramahi RJ, Ghoush AA, Qaddumi A, Zaaror YA. Weight and content 

uniformity of lorazepam half-tablets: A study of correlation of a low drug content 

product. Saudi Pharm J, 2013; 21(1): 71-5. 

83. Habib WA, Alanizi AS, Abdelhamid MM, Alanizi FK. Accuracy of tablet splitting: 

Comparison study between hand splitting and tablet cutter. Saudi Pharm J, 2014; 22:  

454-9. Available at http://dx.doi.org/10.1016/j.jsps.2013.12.014.  

84. van Riet-Nales DA, Doeve ME, Nicia AE, Teerenstra S, Notenboom K. The accuracy, 

precision and sustainability of different techniques for tablet subdivision: Breaking by 

hand and the use of tablet splitters or a kitchen knife. Int J Pharm, 2014; 466(1-2): 44-51. 

Available at http://www.sciencedirect.com/science/article/pii/S0378517314001240. 

85. Eserian JK, Lombardo M. Tablet subdivision:  Far beyond the splitting Technique. Int J 

Pharm, 2014; 476: 77. doi:10.1016/j.ijpharm.2014.09.046 Available at 

http://www.sciencedirect.com/science/article/pii/S0378517314007017. 

86. WHO. FIP-WHO technical guidelines: Points to consider in the provision by health-care 

professionals of children-specific preparations that are not available as authorized 

products. WHO Technical Report. 2016. Series No. 996. Fiftieth report. Annex 2: 89-109. 

Available at 

(http://www.who.int/medicines/publications/pharmprep/WHO_TRS_996_annex02.pdf?u

a=1. 

87. WHO. Pediatric Medicines. Better medicines for children: pharmaceutical formulations. 

WHO Drug Information 2012; 26 (1): 15-20 Available at 

http://apps.who.int/iris/bitstream/10665/109387/1/26_1_2012.pdf?ua=1). 

88. Food and Drug Administration (FDA), Center for Drug Evaluation and Research 

(CDER). Guidance for Industry Tablet Scoring: Nomenclature, Labeling, and Data for 

Evaluation, U.S. March 2013. Available at 

http://dx.doi.org/10.1016/j.jsps.2013.12.014
http://www.sciencedirect.com/science/article/pii/S0378517314001240
http://www.sciencedirect.com/science/article/pii/S0378517314007017
http://www.who.int/medicines/publications/pharmprep/WHO_TRS_996_annex02.pdf?ua=1
http://www.who.int/medicines/publications/pharmprep/WHO_TRS_996_annex02.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/109387/1/26_1_2012.pdf?ua=1


www.wjpr.net                                Vol 5, Issue 8, 2016.    

 

107 

 

Baudrit et al.                                                         World Journal of Pharmaceutical Research 

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidanc

es/ucm269921.pdf. 

89. Green G., Berg C., Polli J.E, Barends D. M., Pharmacopeial Standards for the Subdivision 

Characteristics of Scored Tablets. Pharma Times, 2010; 42(9): 15-24. 

90. Food and Drug Administration (FDA), Center for Drug Evaluation and Research 

(CDER). Public summaries of the Drug Safety Oversight Board. Available at 

www.fda.gov/AboutFDA/CentersOffices/CDER/ucm082136.htm. 

91. Zhao N, Zidan A, Tawakkul M, Sayeed VA, Khan M. Tablet Splitting: Product quality 

assessment of metoprolol succinate extended release tablets. International Journal of 

Pharmaceutics, 2010; 401(1-2): 25-31.  

92. Shah R, Collier J, Sayeed V, Bryant A, Habib M, Khan M. Tablet Splitting of a Narrow 

Therapeutic Index Drug: A Case with Levothyroxine Sodium. AAPS Pharm Sci Tech, 

2010; 11(3): 1359-67.  

93. Burnham T. Tablet Splitting. Medicines Management Overview. Annotated bibliography 

of publications. National Electronic Library for Medicines. 2013. Available at 

http://www.medicinesresources.nhs.uk/GetDocument.aspx?pageId=778526).  

94. United States Pharmacopoeia 37
th

 -National Formulary 32
nd

 Second Supplement. Chapter 

general <705> Quality Attributes of tablets labeled as having a functional score. The U.S. 

Pharmacopeial Convention. 2014; 7488.  

 

 

 

 

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm269921.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm269921.pdf
http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm082136.htm
http://www.medicinesresources.nhs.uk/GetDocument.aspx?pageId=778526

