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Introduction
Prolonged action drugs

The ideal sustained release products should not only have a 
prolonged drug releasing function, but should also offer once or twice 
a day dose treatment and better control of therapeutic drug level; this 
will have two benefits: the first is fewer side effects and the second 
is improved disease management. Hence a good patient compliance 
is obtained due to reduction in the frequency of daily dosing .1,2 The 
problem of patient compliance and its considerable effect on drug 
therapy is the great advances and extensive research work considering 
drug absorption and its pharmacokinetics, the rapid growth of polymer 
technology and some other factors are behind the interest and rationale 
design of prolonged action dosage forms .3 Prolonged or controlled 
release drugs are classified into three basic types: (1) Sustained 
release, (2) Prolonged action, and (3) repeat action dosage forms.4 
A sustained release product is made so that part of the drug is initially 
available in an amount sufficient to cause pharmacological response 
(initial or loading dose), and the other part is for maintenance of 
activity at the initial level for a desirable number of hours in excess of 
the activity resulting from the usual single dose of drug (maintenance 
dose). To maintain a certain level of activity, the maintenance dose 
should release the drug for absorption at constant rate, which is equal 
to the rate of elimination of drug from the body .5 Prolonged action 
products may be considered as those in which drug is initially made 
available to the body in an amount sufficient to cause the therapeutic 
effect; these products also provide for replacement of the drug at some 
rate which gives a measurable increase in the duration of activity 
when compared to the conventional single dose. On the other hand, 
a repeat action preparation is one that provides a usual single dose of 
drug and is so constructed to provide another single dose at some later 
time after administration.6

Prescribing a long acting dosage form offers several advantages 
to the conventional dosage forms. By the virtue of eliminating 
the necessity for drug administration several times a day, patient 
compliance is greatly improved. Patient compliance is a chronic 
problem for all self-administered drugs and the minimization of 
this problem through prolonged acting drugs is very desirable .7 The 

blood level oscillations characteristic of multiple dosing conventional 
dosage forms are greatly reduced after using long acting medications. 
With oscillating blood level, drug side effects tend to predominate 
at the high peak concentration in the blood, whereas, an inadequate 
therapeutic effect may be obtained at the valley level. On the other 
hand, maintenance of the blood levels constant at predetermined 
value reduces the incidence of adverse effects and increases the safety 
margin of drugs .8-10

Prolonged action dosage forms provide a slow and constant 
supply of drug to the body. This leads to a better control of the disease 
condition and to improve disease management. Proper drug delivery 
should lead to more prompt cure of the condition as well as better 
management of acute and chronic conditions .11 Another advantage 
of prolonged acting drugs is economy. This economy should be 
viewed in a broad sense, since the unit cost of most prolonged action 
medications is usually greater than conventional dosage forms 
because of the special nature of these products. However, the use of 
less total drug. The total cost saving to the patient in terms of reduced 
lost work days, shorter periods of hospitalization, and fewer visits to 
the physician, make it reasonable to assume that these long-acting 
products are economical .12 So, the importance and the usefulness 
of sustained release dosage forms are well-known and offer many 
advantages over the conventional dosage forms.

The disadvantages of administering prolonged action 
drugs

Administration of long acting medications does not permit the 
prompt termination of therapy. Accidental or intentional poisoning 
with long acting dosage forms are more difficult to manage than 
conventional oral solid dosage forms. The slow release of drug into the 
gastrointestinal tract and its extended absorption often leads to slow 
clearance of drug from the body .13,14 With long acting medications, 
the physician has less flexibility in adjusting dosage regimen since 
this is affected by the dosage form design. Patient-to-patient variation 
is another troublesome variable in the design of prolonged action 
dosage forms. Prolonged action dosage forms are designed for the 
normal population. Thus, significant patient’s variation or any disease 
state that alters drug disposition presents a problem.1,2
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Abstract

A great interest has been centered on the idea of replacing daily administration of a drug 
with delivery devices which release a constant effective dose to the target tissues via a 
controlled release mechanism. Many pharmaceutical investigations have been carried out to 
develop controlled release oral dosage forms that sustain drug release. A sustained release 
system is defined as one in which the drug is initially made available to the body in an 
amount sufficient to give a rapid onset of the desired therapeutic response, after which the 
level of the therapeutic concentration is maintained constant for the desired duration of 
time. This review discusses the formulation of sustained release drugs by different kinds of 
microparticles as a targeting tool for new drug delivery.
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Design of prolonged action dosage forms

Most per-oral prolonged action products have been formulated 
in the form of capsules or tablets .15,16 Also, can be formulated in 
nanoparticles and microparticles .17,18 The inherent difficulty of 
preparing prolonged action liquids has limited the availability of 
such dosage forms. Encapsulated long acting dosage forms have two 
specific advantages over tablet designs. Firstly, undisintegrated tablets 
may remain in the stomach for extended periods of time, excessively 
delaying the absorption of maintenance dose. Disintegration of the 
capsule shell in the gastric fluid releases particles that pass unimpeded 
through the pyloric valve. Also, release of drug by a significant 
fraction of the granules is highly probable. If a tablet fails to release 
drug, the entire maintenance dose is lost. Two general principles are 
involved in retarding drug release from most practically prolonged 
action formulations involving dosage form modification. These are 
the barrier and the embedded matrix principle.19-22

The barrier principle

The barrier concept of controlled release implies that a layer 
retardant material is imposed between the drug and the elution 
medium; a coating film of the retardant material forms around core 
composed of the active ingredient. In most instances, these coated 
particles form a system where drug is contained in the coating film 
as well as in the core of the micro particles. Drug release from such 
systems follows a diffusion mechanism, a dissolution mechanism or a 
combination of both mechanisms.23-25

Models based on diffusion

In this case, the barrier is composed of water-insoluble polymeric 
material that is impermeable to the elution medium. Drug will 
partition into the membrane and exchange with the fluid surrounding 
the particle. Additional drug will enter the polymer, diffuse to the 
periphery and exchange with the surrounding medium. At steady 
state, release rate of drug is expressed as:

Where S is the surface area, D is the diffusion coefficient of the 
drug in the membrane; Csm is the solubility of drug in the membrane, 
and L is the thickness of the membrane. Two forms of release 
profiles may be observed in this case: a burst effect if the membrane 
is saturated with the drug and a time lag if drug has not penetrated 
the membrane.26-28 A second possible model based on the diffusion 
mechanism occurs when a partially soluble membrane encloses a drug 
core. Dissolution of part of the membrane allows for diffusion of the 
constrained drug through the pores in the polymer coat. Release rate 
in this case can be expressed as:

Where C1 is the drug concentration in the core, C2 is that in the 
surrounding medium. The fraction of soluble polymer in the coat 
will be the dominant factor in controlling drug release rates. If the 
drug is soluble in the membrane, the release rate will be described by 
equations (1) and (2). The use of methylcellulose and ethyl cellulose 
films to coat aspirin particles using the air suspension coating 
technique was reported. In this case, the methylcellulose dissolves 
out of the film leaving small channels in the film through which drug 
can diffuse. The ethyl cellulose barrier left on the particle serves as 
restraining barrier to maintain constant diffusion area and constant 
diffusion path length.29-32

Models based on dissolution

Drug release from coated particles might also involve timed 
dissolution or erosion of the barrier. These methods generally refer 
to the coating of individual particles or granules of drug with varying 
thicknesses of slowly soluble or erodible coating materials. The time 
required for dissolution of the coat is a function of coating thickness 
and dissolution rate of the coating substance. With coated products, 
one can obtain pulsed dosing effects i.e., repeat action, by merely 
employing a small number of different thickness coated particles, or 
obtaining the more common sustained effect by utilizing a spectrum 
of different thickness coatings. Some granules within each group 
release the drug at intervals overlapping other groups, resulting in a 
smooth rather than discontinuous release, profile .29-32

There are several ways to produce drug-coated beads or granules. 
A common procedure is to coat non-peril seeds with the drug and 
follow this with either a slowly dissolving wax or polymer coat of 
varying thickness. In the case of high milligram potency formulations, 
individual crystals of drug or palletized drug may be coated by pan or 
fluidized-bed processes with retardant barrier. This technique can also 
be applied through micro encapsulation, wherein the drug crystals 
are encapsulated with a coating substance employing one of the 
micro encapsulation techniques .33-35 A variety of slowly dissolving 
coatings are available, such as those based on various combinations 
of carbohydrate sugars and cellulose, polyethylene glycol, polymeric 
materials, and wax. An illustration of this approach is given by Rosen et 
al.36 who described the release of amobarbital and dextroamphetamine 
from sustained release dosage forms employing wax-coated granules. 
The rate of drug release was found to decrease progressively as the 
percentage of wax in the coating increases.

A pH sensitive barrier composed of hydrolyzed styrene-maleic acid 
copolymer was applied to methylprednisolone. Coated granules can 
be placed in a capsule for administration to the patient. Alternatively, 
the granules can be compressed into tablets. In this case, the influence 
of excipients and compression should be considered. The placement 
of encapsulated product into tablet or capsule must be done carefully 
to minimize fragmentation or fusion of the particles and to maintain 
the integrity of the coat.37,38

Models based on combination of diffusion and 
dissolution

This case exists for the release of drug from coated particles if the 
barrier is permeable to the elution medium. Dissolution fluid penetrates 
through the coating membrane into the granules, and dissolves the 
drug. The drug then diffuses through the intact membrane at a rate 
proportional to the permeability of the membrane, concentration of 
the drug within the granule, and mobility of drug molecules. Drug 
release from coated particles can follow any one of the previous 
models. In many cases, a combination of two or more of the models 
represents the actual mode of the drug release.39,40

Conclusion
Thus, sustained release dosage forms are formulated to maintain 

constant drug level in either the plasma or target tissue so that, the 
rate of drug release after initial concentration must be equal to the rate 
at which drug is eliminated or deactivated. This review discussed the 
formulation of sustained release and controlled drugs by altered kinds 
of microparticles as a targeting tool for new drug delivery.

Conflicts of interest
The authors declare no conflict of interest.

https://doi.org/10.15406/jnmr.2017.06.00151


Microparticles formulation as a targeting drug delivery system 3
Copyright:

©2017 Abdellatif

Citation: Abdellatif AAH. Microparticles formulation as a targeting drug delivery system. J Nanomed Res. 2017;6(2):1‒6. 
DOI: 10.15406/jnmr.2017.06.00151

Acknowledgments
There were no funding sources for the study.

References
1.	 Abdellatif AA. Formulation and Evaluation of Oral Sustained Release 

Ethyl Cellulose Micro particles incorporated with Flurbiprofen. 
Department of Analytical Chemistry Faculty of Pharmacy, Al Azhar 
University, Egypt. 2015.

2.	 Abdellatif A, M El Hamd, K Saleh. A Formulation, Optimization and 
Evaluation of Controlled Released Alginate Beads Loaded‒Flurbiprofen. 
J Nanomed Nanotechnol. 2016;7(357):2.

3.	 Kellaway GS, McCrae E. The effect of counselling on compliance‒
failure in patient drug therapy. N Z Med J. 1979;89(631):161‒165.

4.	 Shen J, Lin XJ, Cui BK, et al. The protective effect of Xuebijing injection 
pretreatment on hepatic ischemia reperfusion injury and coagulopathy 
after excision of liver cancer. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue. 
2013;25(12):743‒748.

5.	 Khaled SA, Burley JC, Alexander MR, et al. 3D printing of five‒in‒one 
dose combination polypill with defined immediate and sustained release 
profiles. J Control Release. 2015;217:308‒314.

6.	 Zhang Y, Brown K, Siebenaler K, et al. Development of lidocaine‒
coated microneedle product for rapid, safe, and prolonged local 
analgesic action. Pharm Res. 2012;29(1):170‒177.

7.	 Knox ED, Stimmel GL. Clinical review of a long‒acting, injectable 
formulation of risperidone. Clin Ther. 2004;26(12):1994‒2002.

8.	 Abdellatif AA. Targeting of somatostatin receptors using quantum dots 
nanoparticles decorated with octreotide. Journal of Nanomedicine & 
Nanotechnology. 2015;p.1.

9.	 Abdellatif AA, SA El Rasoul, S Osman. Gold nanoparticles decorated 
with octreotide for somatostatin receptors targeting. Int J Pharm Sci Res. 
2015;7(1):14‒20.

10.	 Abdellatif AA, Tawfeek HM. Transfersomal Nanoparticles for 
Enhanced Transdermal Delivery of Clindamycin. AAPS Pharm Sci Tech. 
2015;17(5):1067‒1074.

11.	 Peng XQ, Xi ZX, Li X, et al. Is slow‒onset long‒acting monoamine 
transport blockade to cocaine as methadone is to heroin? Implication 
for anti‒addiction medications. Neuropsychopharmacology. 
2010;35(13):2564‒7258.

12.	 Jenkins DJ, Wolever TM, Ocana AM, et al. Metabolic effects of reducing 
rate of glucose ingestion by single bolus versus continuous sipping. 
Diabetes. 1990;39(7):775‒781.

13.	 Walter S, C Quigley, MM Mueller. Competitive interactions of 
attentional resources in early visual cortex during sustained visuospatial 
attention within or between visual hemifields: evidence for the different‒
hemifield advantage. J Cogn Neurosci. 2014;26(5):938‒954.

14.	 Sustained‒release methylphenidate: new preparations. New 
pharmaceutical forms: a slight advantage for a small number of children. 
Prescrire Int. 13(74):203‒206.

15.	 Setnik B, Sommerville K, Goli V, et al. Assessment of pharmacodynamic 
effects following oral administration of crushed morphine sulfate 
and naltrexone hydrochloride extended‒release capsules compared 
with crushed morphine sulfate controlled‒release tablets and 
placebo in nondependent recreational opioid users. Pain Med. 
2013;14(8):1173‒1186.

16.	 Rauck RL, Bookbinder SA, Bunker TR, et al. A randomized, open‒label, 
multicenter trial comparing once‒a‒day AVINZA (morphine sulfate 
extended‒release capsules) versus twice‒a‒day OxyContin (oxycodone 
hydrochloride controlled‒release tablets) for the treatment of chronic, 
moderate to severe low back pain: improved physical functioning in the 
ACTION trial. J Opioid Manag. 2007;3(1):35‒43.

17.	 Othman M. Preparation and Evaluation of 5‒Fluorouracil Loaded 
Microsponges for Treatment of Colon Cancer. J Cancer Sci Ther. 
2017;9:307‒313.

18.	 Abdellatif AA, HA Abou Taleb. Transfersomal nanoparticles of 
keratolytic and antibacterial agents for enhanced transdermal delivery. 
Journa l of Nanotechnology and Advanced Materials. 2016;4:19‒23.

19.	 Marta Szekalska, Katarzyna Sosnowska, Agnieszka Zakrzeska, et 
al. The Influence of Chitosan Cross‒linking on the Properties of 
Alginate Microparticles with Metformin Hydrochloride‒In Vitro and In 
Vivo Evaluation. Molecules. 2017;22(1):1‒10.

20.	 Gujjar CY, Rallabandi BC, Gannu R, et al. Development and Optimization 
of a Novel Prolonged Release Formulation to Resist Alcohol‒Induced 
Dose Dumping. AAPS PharmSciTech. 2016;17(2):350‒357.

21.	 Cerciello A, Auriemma G, Morello S, et al. Design and In Vivo Anti‒
Inflammatory Effect of Ketoprofen Delayed Delivery Systems. J Pharm 
Sci. 2015;104(10):3451‒3458.

22.	 Stevens RE, Gray V, Dorantes A, et al. Scientific and regulatory 
standards for assessing product performance using the similarity factor, 
f2. AAPS J. 2015;17(2):301‒306.

23.	 Lee JM, Ryu JH, Kim EA, et al. Adhesive barrier/directional controlled 
release for cartilage repair by endogenous progenitor cell recruitment. 
Biomaterials. 2015;39:173‒181.

24.	 Malewar N, Avachat M, Pokharkar V, et al. Controlled release of 
ropinirole hydrochloride from a multiple barrier layer tablet dosage 
form: effect of polymer type on pharmacokinetics and IVIVC. AAPS 
Pharm Sci Tech. 2013;14(3):1178‒1189.

25.	 Osaki S, Chen M, Zamora PO. Controlled drug release through a plasma 
polymerized tetramethylcyclo‒tetrasiloxane coating barrier. J Biomater 
Sci Polym Ed. 2012;23(1‒4):483‒496.

26.	 Pimenta AF, Serro AP, Paradiso P, et al. Diffusion‒Based Design of 
Multi‒Layered Ophthalmic Lenses for Controlled Drug Release. PLoS 
One. 2016;11(12):0167728e.

27.	 Pimenta AFR, Ascenso J, Fernandes JCS, et al. Controlled drug release 
from hydrogels for contact lenses: Drug partitioning and diffusion. Int J 
Pharm. 2016;515(1‒2):467‒475.

28.	 Zhang P, Zardán Gómez de la Torre T et al. Diffusion‒Controlled Drug 
Release From the Mesoporous Magnesium Carbonate Upsalite(®). J 
Pharm Sci. 2016;105(2):657‒663.

29.	 Pivette P, Faivre V, Mancini L et al. Controlled release of a highly 
hydrophilic API from lipid microspheres obtained by prilling: analysis 
of drug and water diffusion processes with X‒ray‒based methods. J 
Control Release. 2012;158(3):393‒402.

30.	 Schwartz JB, Simonelli AP, Higuchi WI Drug release from wax matrices. 
I. Analysis of data with first‒order kinetics and with the diffusion‒
controlled model. J Pharm Sci. 1968;57(2):274‒277.

31.	 Shaviv A, Raban S, Zaidel E Modeling controlled nutrient release from 
a population of polymer coated fertilizers: statistically based model for 
diffusion release. Environ Sci Technol. 2003;37(10):2257‒2261.

32.	 Shaviv A, Raban S, Zaidel E Modeling controlled nutrient release 
from polymer coated fertilizers: diffusion release from single granules. 
Environ Sci Technol. 2003;37(10):2251‒2256.

33.	 Siepmann J, Lecomte F, Bodmeier R Diffusion‒controlled drug delivery 
systems: calculation of the required composition to achieve desired 
release profiles. J Control Release. 1999;60(2‒3):379‒389.

34.	 Simon L, Bolisetty P, Erazo MN Dynamics of dissolution and diffusion‒
controlled drug release systems. Curr Drug Deliv. 2011;8(2):144‒151.

35.	 Singh B, Ahuja N Development of controlled‒release buccoadhesive 
hydrophilic matrices of diltiazem hydrochloride: optimization of 
bioadhesion, dissolution, and diffusion parameters. Drug Dev Ind 
Pharm. 2002;28(4):431‒442.

https://doi.org/10.15406/jnmr.2017.06.00151
https://www.ncbi.nlm.nih.gov/pubmed/287930
https://www.ncbi.nlm.nih.gov/pubmed/287930
https://www.ncbi.nlm.nih.gov/pubmed/24620386
https://www.ncbi.nlm.nih.gov/pubmed/24620386
https://www.ncbi.nlm.nih.gov/pubmed/24620386
https://www.ncbi.nlm.nih.gov/pubmed/24620386
https://www.ncbi.nlm.nih.gov/pubmed/26390808
https://www.ncbi.nlm.nih.gov/pubmed/26390808
https://www.ncbi.nlm.nih.gov/pubmed/26390808
https://www.ncbi.nlm.nih.gov/pubmed/21735335
https://www.ncbi.nlm.nih.gov/pubmed/21735335
https://www.ncbi.nlm.nih.gov/pubmed/21735335
https://www.ncbi.nlm.nih.gov/pubmed/15823763
https://www.ncbi.nlm.nih.gov/pubmed/15823763
https://www.ncbi.nlm.nih.gov/pubmed/26511937
https://www.ncbi.nlm.nih.gov/pubmed/26511937
https://www.ncbi.nlm.nih.gov/pubmed/26511937
https://www.ncbi.nlm.nih.gov/pubmed/20827272
https://www.ncbi.nlm.nih.gov/pubmed/20827272
https://www.ncbi.nlm.nih.gov/pubmed/20827272
https://www.ncbi.nlm.nih.gov/pubmed/20827272
https://www.ncbi.nlm.nih.gov/pubmed/2191884
https://www.ncbi.nlm.nih.gov/pubmed/2191884
https://www.ncbi.nlm.nih.gov/pubmed/2191884
http://cognet.mit.edu/journal/10.1162/jocn_a_00547
http://cognet.mit.edu/journal/10.1162/jocn_a_00547
http://cognet.mit.edu/journal/10.1162/jocn_a_00547
http://cognet.mit.edu/journal/10.1162/jocn_a_00547
https://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+++++15612099
https://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+++++15612099
https://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+++++15612099
https://www.ncbi.nlm.nih.gov/pubmed/23745947
https://www.ncbi.nlm.nih.gov/pubmed/23745947
https://www.ncbi.nlm.nih.gov/pubmed/23745947
https://www.ncbi.nlm.nih.gov/pubmed/23745947
https://www.ncbi.nlm.nih.gov/pubmed/23745947
https://www.ncbi.nlm.nih.gov/pubmed/23745947
https://www.ncbi.nlm.nih.gov/pubmed/17367093
https://www.ncbi.nlm.nih.gov/pubmed/17367093
https://www.ncbi.nlm.nih.gov/pubmed/17367093
https://www.ncbi.nlm.nih.gov/pubmed/17367093
https://www.ncbi.nlm.nih.gov/pubmed/17367093
https://www.ncbi.nlm.nih.gov/pubmed/17367093
http://cdn.arid.my/publications/cb741aca-9f0f-44.pdf
http://cdn.arid.my/publications/cb741aca-9f0f-44.pdf
http://cdn.arid.my/publications/cb741aca-9f0f-44.pdf
https://www.ncbi.nlm.nih.gov/labs/articles/28117747/
https://www.ncbi.nlm.nih.gov/labs/articles/28117747/
https://www.ncbi.nlm.nih.gov/labs/articles/28117747/
https://www.ncbi.nlm.nih.gov/labs/articles/28117747/
https://www.ncbi.nlm.nih.gov/pubmed/26162975/
https://www.ncbi.nlm.nih.gov/pubmed/26162975/
https://www.ncbi.nlm.nih.gov/pubmed/26162975/
https://www.ncbi.nlm.nih.gov/pubmed/26088065
https://www.ncbi.nlm.nih.gov/pubmed/26088065
https://www.ncbi.nlm.nih.gov/pubmed/26088065
https://www.ncbi.nlm.nih.gov/pubmed/25669756/
https://www.ncbi.nlm.nih.gov/pubmed/25669756/
https://www.ncbi.nlm.nih.gov/pubmed/25669756/
https://www.ncbi.nlm.nih.gov/pubmed/25468369
https://www.ncbi.nlm.nih.gov/pubmed/25468369
https://www.ncbi.nlm.nih.gov/pubmed/25468369
https://www.ncbi.nlm.nih.gov/pubmed/23897037
https://www.ncbi.nlm.nih.gov/pubmed/23897037
https://www.ncbi.nlm.nih.gov/pubmed/23897037
https://www.ncbi.nlm.nih.gov/pubmed/23897037
https://www.ncbi.nlm.nih.gov/pubmed/21294969
https://www.ncbi.nlm.nih.gov/pubmed/21294969
https://www.ncbi.nlm.nih.gov/pubmed/21294969
https://www.ncbi.nlm.nih.gov/pubmed/27936138/
https://www.ncbi.nlm.nih.gov/pubmed/27936138/
https://www.ncbi.nlm.nih.gov/pubmed/27936138/
https://www.ncbi.nlm.nih.gov/pubmed/27789366
https://www.ncbi.nlm.nih.gov/pubmed/27789366
https://www.ncbi.nlm.nih.gov/pubmed/27789366
https://www.ncbi.nlm.nih.gov/pubmed/26087956
https://www.ncbi.nlm.nih.gov/pubmed/26087956
https://www.ncbi.nlm.nih.gov/pubmed/26087956
https://www.ncbi.nlm.nih.gov/pubmed/22138071
https://www.ncbi.nlm.nih.gov/pubmed/22138071
https://www.ncbi.nlm.nih.gov/pubmed/22138071
https://www.ncbi.nlm.nih.gov/pubmed/22138071
https://www.ncbi.nlm.nih.gov/pubmed/5641671
https://www.ncbi.nlm.nih.gov/pubmed/5641671
https://www.ncbi.nlm.nih.gov/pubmed/5641671
https://www.ncbi.nlm.nih.gov/pubmed/12785532
https://www.ncbi.nlm.nih.gov/pubmed/12785532
https://www.ncbi.nlm.nih.gov/pubmed/12785532
http://pubs.acs.org/doi/abs/10.1021/es011462v
http://pubs.acs.org/doi/abs/10.1021/es011462v
http://pubs.acs.org/doi/abs/10.1021/es011462v
https://www.ncbi.nlm.nih.gov/pubmed/10425342
https://www.ncbi.nlm.nih.gov/pubmed/10425342
https://www.ncbi.nlm.nih.gov/pubmed/10425342
https://www.ncbi.nlm.nih.gov/pubmed/21235474
https://www.ncbi.nlm.nih.gov/pubmed/21235474
https://www.ncbi.nlm.nih.gov/pubmed/12056536
https://www.ncbi.nlm.nih.gov/pubmed/12056536
https://www.ncbi.nlm.nih.gov/pubmed/12056536
https://www.ncbi.nlm.nih.gov/pubmed/12056536


Microparticles formulation as a targeting drug delivery system 4
Copyright:

©2017 Abdellatif

Citation: Abdellatif AAH. Microparticles formulation as a targeting drug delivery system. J Nanomed Res. 2017;6(2):1‒6. 
DOI: 10.15406/jnmr.2017.06.00151

36.	 Rosen E Comparative study in man of the absorption and excretion 
of amobarbital‒14C from sustained‒release and nonsustained‒release 
dosage forms. J Pharm Sci. 1967;56(10):1285‒1287.

37.	 Bornkessel A, Flach M, Arens‒Corell M et al. Functional assessment of a 
washing emulsion for sensitive skin: mild impairment of stratum corneum 
hydration, pH, barrier function, lipid content, integrity and cohesion in a 
controlled washing test. Skin Res Technol. 2005;11(1):53‒60.

38.	 Sundt TM, Anderson RE Umbelliferone as an Intracellular pH‒sensitive 
fluorescent indicator and blood‒brain barrier probe: instrumentation, 
calibration, and analysis. J Neurophysiol. 1980;44(1):60‒75.

39.	 Wang Y, Abrahamsson B, Lindfors L, Brasseur JG Analysis of 
Diffusion‒Controlled Dissolution from Polydisperse Collections of 
Drug Particles with an Assessed Mathematical Model. J Pharm Sci. 
2015;104(9): 2998‒3017.

40.	 Wang Y, Abrahamsson B, Lindfors L, Brasseur JG Comparison and 
analysis of theoretical models for diffusion‒controlled dissolution. Mol 
Pharm. 2012;9(5):1052‒1066.

https://doi.org/10.15406/jnmr.2017.06.00151
http://onlinelibrary.wiley.com/doi/10.1002/jps.2600561014/full
http://onlinelibrary.wiley.com/doi/10.1002/jps.2600561014/full
http://onlinelibrary.wiley.com/doi/10.1002/jps.2600561014/full
https://www.ncbi.nlm.nih.gov/pubmed/15691260
https://www.ncbi.nlm.nih.gov/pubmed/15691260
https://www.ncbi.nlm.nih.gov/pubmed/15691260
https://www.ncbi.nlm.nih.gov/pubmed/15691260
https://www.ncbi.nlm.nih.gov/pubmed/7420139
https://www.ncbi.nlm.nih.gov/pubmed/7420139
https://www.ncbi.nlm.nih.gov/pubmed/7420139
https://www.ncbi.nlm.nih.gov/pubmed/25989144
https://www.ncbi.nlm.nih.gov/pubmed/25989144
https://www.ncbi.nlm.nih.gov/pubmed/25989144
https://www.ncbi.nlm.nih.gov/pubmed/25989144
https://www.ncbi.nlm.nih.gov/pubmed/22384832
https://www.ncbi.nlm.nih.gov/pubmed/22384832
https://www.ncbi.nlm.nih.gov/pubmed/22384832

	Title
	Abstract
	Keywords
	Introduction
	Prolonged action drugs 
	The disadvantages of administering prolonged action drugs 
	Design of prolonged action dosage forms 
	The barrier principle 
	Models based on diffusion 
	Models based on dissolution 
	Models based on combination of diffusion and dissolution 

	Conclusion
	Conflicts of interest 
	Acknowledgments
	References 

