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Abstract

Drugs including analgesics need a delivery system to deliver it to the site of action upon 
administration. Delivery can be achieved using various types of dosage forms includ -
ing tablets, capsules, creams, ointments, liquids, aerosols, injections, and suppositories. 
Conventional drug delivery systems provide immediate release of the analgesics with -
out controlling the rate of release. A number of doses must be given daily in order to 
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drug-release properties.
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and polymer

1. Introduction

Analgesics are medicines that relieve pain or in other words they are drugs that are used 
to provide pain relief. When we browse the topic on analgesics we will also come across 
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 analogs were  chemically based on the morphine molecule [1]. Additionally, analgesics 
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2. Pain
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 management purpose.
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interpretation by the central nervous system.
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must also be considered as a selection criteria [2].

2.1. Acute pain

Acute pain duration is self-limiting and this includes postoperative pain, pain of injury, 
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doses may be adjusted based on observation of healing rate, changing doses from high to 
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to be dosed  adequately to ensure that pain is at least tolerable to avoid the occurrence of 
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should never be dosed on as needed basis, but should be administered often enough to 
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2.2. Chronic pain
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ulcers is evident. Drugs with narcotic agonist-antagonist properties such as buprenorphine, 
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severe pain. Usually,  practitioners  following the guidelines for chronic pain management 
will recommend a combination of drug therapy to suite the lifestyle and other treatment 
modalities [ 2�þ�ï�1���˜�•�’���Œ�Š�•�’�˜�—�1�˜�•�1�•�‘�Ž�1�•�Ž�•�’�Ÿ�Ž�›�¢�1�œ�¢�œ�•�Ž�–�1�˜�•�1�•�‘�Ž�1�•�›�ž�•�1�•�˜�›�1�•�‘�Ž�1�™�ž�›�™�˜�œ�Ž�1�˜�•�1�•�˜�—�•�,�•�Ž�›�–�1
�•�›�Ž�Š�•�–�Ž�—�•�1�’�œ�1�Š�•�œ�˜�1�‹�Ž�—�Ž���Œ�’�Š�•�1�ý4].

3. Group of analgesic drug

3.1. Narcotic analgesics
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as they are open for abuse, usually they are controlled under the nation’s laws.

3.2. NSAIDs
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injection [ 6].
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mild pain as it is considered to be very safe at therapeutic doses.
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4. Various dosage form of analgesic and their mode of actions  
and limitations

4.1. Conventional dosage forms of analgesics

Conventional dosage forms of analgesic are the same as any conventional dosage form 
of  general pharmaceuticals. Dosage which is synonymous with unit doses, means 
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forms are solutions or suspensions for injection, pill, tablet, capsule, and syrup. Clearly, 
the administrative route of the drug is dependent on the dosage form of the substance. 
An oral solid dosage form is the solid form of a dose of a chemical compound used as 
a drug or medication intended for oral consumption. More than one dosage forms may 
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Type of pain killer in the market Common dosage form available
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injection
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3. ���Ž�•�Ž�Œ�˜�¡�’�‹ Capsules
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6. Hydrocodone ���Š�‹�•�Ž�•�œ�ð�1�Ž�•�’�¡�Ž�›

7. Hydrocodone with paracetamol ���Š�‹�•�Ž�•�œ�ð�1�Ž�•�’�¡�Ž�›
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injection
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5. Various new dosage forms, making their way to the market

5.1. Research in the development of new delivery system with existing analgesic
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importance of pain management and the treatment of pain has initiated more research in this 
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maintain pain control due to convenient dosing intervals and sustained blood concentrations. 
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All drugs need a delivery system to deliver it to the site of action upon administration. Delivery 
of the drugs can be achieved using various types of dosage forms including tablets, capsules, 
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delivery systems provide immediate release of the drug without controlling the rate or drug 
release. A number of doses given daily in order to achieve and maintain therapeutic level to 
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therapies while eliminating the potential for both under- and overdosing of analgesic.

Maintenance of analgesic levels within a desired range to combat pain is indirectly combat -
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Type of pain killer in the market Common dosage form available
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tablets, suspension
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increase patient compliance in their pain management [8].

5.2.1. The polymeric delivery system: polymers in controlled drug delivery

���‘�Ž�1 �ž�œ�Ž�1 �˜�•�1 �Ÿ�Š�›�’�˜�ž�œ�1 �™�˜�•�¢�–�Ž�›�œ�1 �’�—�1 �Œ�˜�—�•�›�˜�•�•�Ž�•�1 �•�›�ž�•�1 �•�Ž�•�’�Ÿ�Ž�›�¢�1 �’�œ�1 �Ÿ�Ž�›�¢�1 �™�˜�™�ž�•�Š�›�1 �Š�–�˜�—�•�1 �•�˜�›�–�ž�•�Š-
�•�’�˜�—�1�›�Ž�œ�Ž�Š�›�Œ�‘�Ž�›�œ�ï�1���‘�Ž�œ�Ž�1�™�˜�•�¢�–�Ž�›�œ�1�Œ�Š�—�1�‹�Ž�1�—�Š�•�ž�›�Š�•�1�˜�›�1�œ�¢�—�•�‘�Ž�•�’�Œ�1�’�—�1�—�Š�•�ž�›�Ž�ï�1���’���Ž�›�Ž�—�•�1�™�˜�•�¢�–�Ž�›�1�’�œ�1
combined with a drug in such a way that the active agent is released from the material in a 
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events [9].
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tenance of release preparation of diclofenac sodium for oral administration [8].
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it is very stable and will disintegrate in basic environment.

Characteristics of polymer may be engineered to the advantage in the development of a drug 
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gradable polymer can be used to encapsulate drug for slow release as the polymer degrades. A 
pH-sensitive polymer can be used to target the release of drug either in acidic or basic environ-
ment. Combining all these characteristic, a researcher can even deliver a drug which currently 
can only be delivered by parenteral route, using the enthrall route. Logically, the drug can have 
an outer encapsulation with a pH-sensitive polymer which can save it from the acidic environ -
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to the small intestine lining and to release the drug direct across the membrane into the blood.
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polymers in the form of nano size particles are used to deliver drug as an intravenous 
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depot for big dose administration of drug through implantation in the  subcutaneous 
area for cases of difficult patient compliance such as delivery of antipsychotics and 
 cancer drugs.
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delivery are as depicted in Table 2.
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5.3. Controlled-release mechanisms in the case of using polymer as a drug delivery system
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these  mechanisms may occur in a given release system [12]. We can easily understand this 
 mechanism through Figures 2–8.

Polymer Polymer structure
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Material Illustration Structure (if available)

Gelatin

Carrageenan
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Arabic gum
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gum

Hibiscus 
esculentus gum
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Figure 4. Analgesic delivery system by swelling of polymer acting as drug reservoir.
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6. Transdermal drug delivery
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Figure 6. Drug delivery from environmental sensitive release system.
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active transport steps [13].
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protection of underlying tissues, control water loss, rich sensory receptors, synthesizing of 
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Drug in the transdermal dosage form are generally poorly absorbed, but in the positive man -
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for analgesics but the common problem is that the drug may cause focal irritation. Currently, 
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morphine and sufentanil patches.
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the barrier, a drug reservoir, a control membrane to control the release of the drug, a contact 
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Researchers can be creative in the development of transdermal delivery system for analgesics. 
���‘�Ž�1�•�˜�•�•�˜� �’�—�•�œ�1�Š�›�Ž�1�Š�1�•�Ž� �1�Œ�›�Ž�Š�•�’�Ÿ�Ž�1�’�•�Ž�Š�œ�1�˜�—�1�•�Ž�•�’�Ÿ�Ž�›�¢�1�˜�•�1�•�›�ž�•�1�ž�œ�’�—�•�1�Ÿ�Š�›�’�˜�ž�œ�1�•�Ž�›�–�Š�•�1�™�Š�•�Œ�‘�Ž�œ�1� �’�•�‘�1
each having its own technique of engineering.

6.1. Iontophoresis

An active state of transdermal technologies uses low voltage electrical current to drive 
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the stratum corneum. Each iontophoresis patch is a device consisting of a housing which 
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contain only pharmacologically inactive ingredients. Figure 11 depicts the iontophoresis 
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on the drug charge.
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6.2. Electroporation
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6.3. Sonophoresis
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6.4. Microneedle dermal patch
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membrane B: Bilipid membrane after electroporation C: Recovery of the Bilipid membrane after an interval.
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 without causing pain or injury [ 16]. A lot of research in the literature shows that this pierc -
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7. Nanoparticle delivery systems
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of the nano formulation, high product stability, good loading capacity, both hydrophilic 
and hydrophobic substances can be given together in the same formulation, and various 
routes of administration can be utilized [ 11]. Analgesics in nanoparticulate systems would 
be transported and released in a controlled manner at the target area, depending on the 
environmental conditions. Analgesic nanoparticulate can have the following advantages: 
reducing the dose of the drug, some specialty formulation may allow analgesic drugs that 
normally do not cross the blood brain barrier to penetrate into the brain where this can 
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Figure 13. Bubble formation after sonoporesis process, forming channel for drug penetration. ���ñ�1���˜�›�–�Š�•�1�Š�›�›�Š�—�•�Ž�–�Ž�—�•�1�˜�•�1
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may represent a future challenge to achieve promising agents for regional drug delivery in 
pain management strategy.
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 microparticles may consist of polymeric nanospheres in an oily reservoir or aqueous 
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nanoparticles [18].

8. Multiphase liposomal drug delivery system

Liposome is a drug delivery system suitable for various routes of drug administration, i.e., 
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membranes [19]. Liposomes are microscopic phospholipid-bilayered vesicles and they have 
the advantage in which they can be used to entrap both hydrophilic and lipophilic drug for 
delivery. Figure 15 illustrates the formation of liposome for drug delivery. Liposomes are 
generally administered by intravenous route but they are also developed for transdermal or 
subcutaneous implantation.

8.1. The concept of LipoSpray
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under the tongue. Liposomes penetrate the mucosal tissue of the mouth, and the drug is 
released from the liposome into the bloodstream, distributing the drug throughout the 
body in minutes.
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Figure 15. Various morphology of the polar and nonpolar arrangements in liposome and its formation.
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9. Basic research methodology in development of new drug delivery 
systems in delivering analgesics
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condensation polymerization. Addition polymerization involves the use of a radical generating 
initiator which triggers polymerization reaction of monomers. Condensation  polymerization 
involves reaction of monomers containing reactive functional groups to form a polymer.
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studies need to be done.

One important characterization is the determination of molecular weight. Gel permeation 
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9.2. Determination of polymer stability

Another important criterion is to determine the in vitro degradation of the polymer so as to 
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ods of time, and analyzing their wet and dry weight loss [20].
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used for imaging in scanning electron microscopes.
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thermal stability of the polymeric system [21].

9.3. Cytotoxicity issues
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 polymers, as well as drugs. Cell-based assays are the most widely used methods for assessing 
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9.4. Preparation of drug-loaded polymeric system
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15  minutes at room temperature, the solvent needs to be evaporated by rotary evaporator. 
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characteristics of the drug in the polymer.
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with 3 ml water, and the concentration of the drug is determined by high  performance liq -
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9.6. Determination of polydispersity
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where M w is the weight average molecular weight and M n is the number average molecular 
weight.

�_�ï�]�ï�1���Ž�•�Ž�›�–�’�—�Š�•�’�˜�—�1�˜�•�1�œ�’�£�Ž�ð�1�œ�’�£�Ž�1�•�’�œ�•�›�’�‹�ž�•�’�˜�—�ð�1�Š�—�•�1�£�Ž�•�Š�1�™�˜�•�Ž�—�•�’�Š�•�1�˜�•�1�—�Š�—�˜�™�Š�›�•�’�Œ�•�Ž�œ

���Œ�Š�—�—�’�—�•�1 �Ž�•�Ž�Œ�•�›�˜�—�1 �–�’�Œ�›�˜�œ�Œ�˜�™�¢�1 �û�������ü�1 �Š�—�•�1 �•�¢�—�Š�–�’�Œ�1 �•�’�•�‘�•�1 �œ�Œ�Š�4�Ž�›�’�—�•�1 �û�������ü�1 �Œ�Š�—�1 �‹�Ž�1 �ž�œ�Ž�•�1 �•�˜�1
�•�Ž�•�Ž�›�–�’�—�Ž�1�•�‘�Ž�1�œ�’�£�Ž�1�˜�•�1�—�Š�—�˜�™�Š�›�•�’�Œ�•�Ž�ï�1�������1�’�œ�1�ž�œ�Ž�•�1�•�˜�›�1�•�Ž�•�Ž�›�–�’�—�’�—�•�1�•�‘�Ž�1�œ�’�£�Ž�1�•�’�œ�•�›�’�‹�ž�•�’�˜�—�1�Š�—�•�1�£�Ž�•�Š�1
�™�˜�•�Ž�—�•�’�Š�•�1�˜�•�1�—�Š�—�˜�™�Š�›�•�’�Œ�•�Ž�œ�1�Š�œ�1� �Ž�•�•�ï�1���¢�—�Š�–�’�Œ�1�•�’�•�‘�•�1�œ�Œ�Š�4�Ž�›�’�—�•�ð�1� �‘�’�Œ�‘�1�’�œ�1�Š�•�œ�˜�1�”�—�˜� �—�1�Š�œ�1�™�‘�˜�•�˜�—�1
correlation spectroscopy, is one of the most widely used methods for the determination of 
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radiation of a light beam into a particulate system with Brownian motion.

9.8. Determination of the thermal characteristic of the delivery system
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in order to specify any connection among temperature and physical properties of samples. 
Calorimetry is a suitable thermal analysis technique for qualifying the purity, the melting 
point, and the polymorphic forms of samples [21].

9.9. In vitro  drug release study

Drug release from the polymeric system shall be studied to prove good delivery as  stipulated. 
Commonly, the in vitro dissolution of the drug from the formulation is done following the 
available compendium method where standard dissolution apparatus are recommended. 
Other methods include using dialysis method where the formulation prepared is placed in 
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and analyzed.

9.10. In vivo  animal study
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especially the absorption and distribution.
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formulation,  a researcher may in his or her study use optical in vivo imaging technique 
for monitoring the distribution of the drug in question the proposed delivery system in 
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rescence microscopy, the objects of  imaging are cells, slides, or culture dishes, while the 
whole body of small animals is pictured with optical in vivo imaging system. However, 
in vivo imaging is technically a more challenging process, as the animal tissues are opaque 
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ically stable distribution and  preferential  accumulation at the intended target site. Loading 
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spleen, and the liver.
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9.11. The human bioavailability study
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from bioequivalence, which is used to evaluate the predictable in vivo biological equivalence 
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if they are pharmaceutically equivalent and their bioavailabilities after administration in the 
�œ�Š�–�Ž�1�•�˜�œ�Ž�1�Š�›�Ž�1�œ�’�–�’�•�Š�›�1�•�˜�1�œ�ž�Œ�‘�1�Š�1�•�Ž�•�›�Ž�Ž�1�•�‘�Š�•�1�•�‘�Ž�’�›�1�Ž���Ž�Œ�•�œ�ð�1� �’�•�‘�1�›�Ž�œ�™�Ž�Œ�•�1�•�˜�1�‹�˜�•�‘�1�Ž���Œ�Š�Œ�¢�1�Š�—�•�1�œ�Š�•�Ž�•�¢�ï

���’�˜�Š�Ÿ�Š�’�•�Š�‹�’�•�’�•�¢�1�–�Ž�Š�œ�ž�›�Ž�œ�1�•�‘�Ž�1�Ž�¡�•�Ž�—�•�1�˜�•�1�Š�1�•�›�ž�•�1�›�Ž�Š�Œ�‘�’�—�•�1�•�‘�Ž�1�œ�¢�œ�•�Ž�–�’�Œ�1�Œ�’�›�Œ�ž�•�Š�•�’�˜�—�1�Š�—�•�1�’�œ�1�•�‘�Ž�›�Ž-
�•�˜�›�Ž�1�Š�Ÿ�Š�’�•�Š�‹�•�Ž�1�•�˜�›�1�Š�Œ�•�’�˜�—�1�Š�•�1�•�‘�Ž�1�Ž�¡�™�Ž�Œ�•�Ž�•�1�œ�’�•�Ž�ï�1���˜�›�1�–�˜�œ�•�1�•�›�ž�•�œ�1�•�‘�Š�•�1�Š�›�Ž�1�•�Š�”�Ž�—�1�˜�›�Š�•�•�¢�ð�1�•�‘�Ž�1�•�›�ž�•�1
�’�œ�1�›�Ž�•�Ž�Š�œ�Ž�•�1�’�—�1�•�‘�Ž�1�•�Š�œ�•�›�˜�’�—�•�Ž�œ�•�’�—�Š�•�1�û�	���ü�1�•�›�Š�Œ�•�1�Š�—�•�1�Š�›�›�’�Ÿ�Ž�œ�1�Š�•�1�•�‘�Ž�’�›�1�œ�’�•�Ž�1�˜�•�1�Š�Œ�•�’�˜�—�1�Ÿ�’�Š�1�•�‘�Ž�1�œ�¢�œ�•�Ž�–�’�Œ�1
�Œ�’�›�Œ�ž�•�Š�•�’�˜�—�ï�1���•�Š�œ�–�Š�1�Œ�˜�—�Œ�Ž�—�•�›�Š�•�’�˜�—�œ�1�˜�•�1�•�‘�Ž�1�•�›�ž�•�1�˜�›�1�’�•�œ�1�–�Ž�•�Š�‹�˜�•�’�•�Ž�1� �˜�ž�•�•�1�™�›�˜�Ÿ�’�•�Ž�1�Š�1�–�Š�›�”�Ž�›�1�•�˜�›�1�•�‘�Ž�1
�Œ�˜�—�Œ�Ž�—�•�›�Š�•�’�˜�—�1�Š�•�1�•�‘�Ž�1�œ�’�•�Ž�1�˜�•�1�Š�Œ�•�’�˜�—�1�Š�—�•�1�Š�1�Ÿ�Š�•�’�•�1�–�Ž�Š�œ�ž�›�Ž�1�˜�•�1�‹�’�˜�Š�Ÿ�Š�’�•�Š�‹�’�•�’�•�¢�ï�1���‘�Ž�1�›�Ž�œ�Ž�Š�›�Œ�‘�Ž�›�1�—�Ž�Ž�•�œ�1
to build a plasma blood concentration time curve to prove the release of the drug from the 
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metabolism, distribution, and elimination. Bioavailability is proven through the area under the 
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delivery systems compared to the conventional ones need to be done so as to be assured that 
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10. Concluding statements

Drug delivery system represents a vast, vital area of research and development of new analge-
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and development of various advance new delivery system such as polymeric delivery system, 
sustain release system, transdermal delivery system, and liposome.
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