Forms of Drugs and How They Act

                                        Introduction                                                    ●Drugs are compounded in three basic types of preparations: liquids, solids, and semisolids.                                                                                                             ●The ease with which a drug’s ingredients can be dissolved largely determines the variety of forms manufactured. Some drug agents are soluble in water, others in alcohol, and others in a mixture of several solvents. 
●The method for administering a drug depends upon its form, its properties, and the effects desired.                                                                                                             ●When given orally, a drug may be in the form of a liquid, powder, tablet, capsule, or, caplet.                                                                                                                      ●If it is to be injected, it must be in the form of a liquid.                                       ●For topical use, the drug may be in the form of a liquid, a powder, or a semisolid. ●Oral and injectable medications are examples of preparations designed for internal use. 
Liquid Preparations                                                                                                                                                                  Liquid preparations are those containing a drug that has been dissolved or suspended. Depending upon the solvent used, the drug may be further classified as an aqueous (water) or alcohol preparation. When prescribed for internal use, liquid preparations other than emulsions are rapidly absorbed through the stomach or intestinal walls. The following are types of liquid preparations:                  ●Emulsions. Emulsions consist of fine droplets of an oil in water or water in oil. They separate into layers after standing for long periods of time and must be shaken vigorously before they are ready for use. .An example of an emulsion is castor oil.                                                                                                      ●Solutions. One or more drugs can be dissolved in an appropriate solvent to make a solution. The solution will appear to be clear and homogeneous. An example of a solution is normal saline. 
●Mixtures and suspensions. Drugs that have been mixed with a liquid, but not dissolved, are called mixtures or suspensions. These preparations must be shaken before being administered to the patient. Milk of Magnesia (MOM) is an example of a mixture or suspension. 
●Syrups. Drugs dissolved in a solution of sugar and water and then flavored are called syrups. An example is Benylin DM cough syrup. 
●Elixirs. Drugs dissolved in a solution of alcohol and water that has been sweetened and flavored are elixirs. When prepared in this manner, the bitter or salty taste of the drug is disguised. For this reason, elixirs are frequently used for children’s medications. An example of an elixir is Donnatal® (phenobarbital, hyoscyamine sulfate, atropine sulfate, and scopolamine hydrobromide). Donnatal® is also available in tablets, Extentabs, and capsules.                                           ●Tinctures. Tinctures are drugs dissolved in alcohol or alcohol and water. For the most part, they are made to represent 10 percent of the drug agent. An example is tincture of digitalis. Another example, tincture of iodine, is an exception to the 10 percent rule. It may be found as a 7 percent or as a 2 percent tincture.                   • Spirits. Alcoholic solutions of volatile (easily vaporized) drugs are called spirits. A spirit is also called an essence. Examples are spirits of peppermint and aromatic spirits of ammonia. 
• Fluidextracts. Drugs that have been processed to a concentrated strength using alcohol as the solvent are called fluidextracts. Examples include fluidextract of ergot, fluidextract of ipecac, and cascara sagrada fluidextract. 
• Lotions. Aqueous preparations of suspended ingredients used externally (without massage) to treat skin conditions are lotions. They may be a clear solution, suspension, or emulsion. Examples are calamine lotion and Caladryl. 
• Liniments. Liniments are drugs that are used externally, with massage, to produce a feeling of heat to the area. An example is methyl salicylate. 
• Sprays. As the name implies, sprays are drugs prepared to such a consistency that they may be administered by an atomizer. They are used primarily to treat nose and throat conditions. Some drugs administered by this method function as astringents and produce a shrinking or contracting effect. Others function as antiseptics and inhibit the growth of bacteria. Oil is usually used as a solvent. An example of a spray is Neo-synephrine®. 
• Aerosols. These preparations may contain medications, ointments, creams, lotions, powders, or liquids. They utilize a propellant, such as butane, and are packaged in pressurized units. An example is Azmacort TM inhaler in a metered-dose aerosol unit. Azmacort TM is an anti-inflammatory steroid. 

Solid and Semisolid Preparations 
Tablets, capsules, caplets, troches or lozenges, suppositories, and ointments are examples of solid and semisolid preparations. These products offer great flexibility as a means of dispensing different dosages of drugs. The following describes these products in detail:
• Capsules are small, two-part containers (hard or soft shell), which are usually made of a gelatin substance that is designed to dissolve in the stomach or gastrointestinal tract. Some capsules contain drug-impregnated beads (sustained-action) that are designed to release the medication at different rates.                    • Gelcaps. Oil-based medication that is enclosed in a soft gelatin capsule. 
• Caplets have the size and shape of a capsule, but the consistency of a tablet. They are coated, solid preparations for oral administration. 
• Tablets are medication, in the form of a powder, that has been compressed into a small, disk-like shape. Tablets come in various sizes, shapes, colors, and compositions. The following are some of the descriptive names for certain tablets: 
•Enteric-coated tablets are designed to pass through the stomach without dissolving. Their special coating will dissolve in the small intestine. 
•Buccal tablets are formulated to be dissolved and absorbed when placed between the cheek and gum. 
•Sublingual tablets are designed to be placed under the tongue where they dissolve and are absorbed. 
•Layered tablets may contain two or more layers of ingredients, or the same ingredient that has been treated to provide a different absorption rate. 
•Scored tablets are those whose surface has been bisected by a groove to make it easy for the user to break them into halves or quarters in order to vary the dosage. • Troches or lozenges are hard, circular, or oblong discs that consist of a medication in a candy-like base. These medications are designed to dissolve in the mouth and are commonly used to relieve the discomfort of a sore throat. Advise the patient not to chew the troche or lozenge; but to let is dissolve in the mouth. The effectiveness of this medication is destroyed by drinking liquids too soon after use. 
• Suppositories are semisolid preparations designed for insertion into the rectum, vagina, or urethra. A suppository consists of a drug agent or agents combined with a base of soap, glycerinated gelatin, or cocoa butter oil. These bases are selected because they are readily fusible (will melt) when subjected to body heat. Suppositories are usually shaped like a cylinder or cone and are classified as drugs for external use. Often supplied in a foil or other wrapper that must be removed before insertion, suppositories are usually lubricated with a water-soluble jelly. 
• Ointments are semisolid preparations consisting of a drug combined with lard, lanolin, or petroleum jelly. They are applied externally to the skin. 
• Creams are semisolid preparations that are usually white, non-greasy, and have a water base. Creams may contain a drug or other substances depending upon their purpose. They may be applied externally to the skin, or administered via an applicator intravaginally. 

Other Drug Delivery Systems 
Technological advances have introduced new ways by which drugs can be prepared and delivered to a patient. Some of these preparations are known as “special delivery systems” that provide the drug to a targeted area. Others are modified preparations of the conventional form of the drug.                             Transdermal System.  A small adhesive patch or disc that may be attached to the body near the treatment site. A transdermal system consists of four layers: 
1. An impermeable backing that keeps the drug from leaking out of the system. 
2. A reservoir containing the drug. 
3. A membrane with tiny holes in it that controls the rate of drug release. 
4. An adhesive layer or gel that keeps the device in place. 
   Examples:                                                                                                    ●Estraderm® (estradiol transdermal system). Delivers natural ovarian estrogen, 17-beta-estradiol directly to the bloodstream and target organs. Relieves hot flashes, menopausal symptoms associated with hot flashes, and vaginal discomfort. 
●Transderm®Nitro (nitroglycerin). Used in the prevention and treatment of angina pectoris due to coronary artery disease. 
●CatapresTTS® (1,2,3 Transdermal Therapeutic System clonidine). A once-a-week transdermal antihypertensive system. 
●Nicotrol® (Nicotine Transdermal System). Used as an aid to stop smoking and for the relief of nicotine withdrawal symptoms.                                                        Eye-Curing Lens. Another innovative drug delivery system in which a drug, contained between two ultrathin plastic membranes, is placed inside the lower eyelid. It appears to cause little or no discomfort and provides a controlled release of the medication for an extended period of time. Pilocarpine, a miotic that causes contraction of the pupil, is being used in this method for the treatment of glaucoma.                                                                                               Implantable Devices. These devices come in several shapes and sizes and are positioned, just beneath the skin, near blood vessels that lead directly to an area to be medicated. For example, an infusion pump that is about the size of a hockey puck has been implanted below the skin, near the waist, to provide continuous delivery of chemotherapy to patients with liver cancer. This device, which has a refillable drug reservoir, is connected by an outlet catheter to the patient’s blood vessel. In addition to providing a continuous supply of medication, these devices have the advantage of delivering higher doses with fewer side effects than can be realized through the systemic route.        
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Figure:  Sensor-augmented pump consisting of a Guardian RT sensor (A), which is attached to a Minilink transmitter (B) and they communicate with an insulin infusion pump (C).                                                                                                                                
                                                                                                                                  Routes of Administration 
The route of administration refers to the way, channel, or method by which a drug is delivered to a patient. The most frequently utilized routes of administering medications to a patient are the oral and parenteral. Parenteral medications enter the body by injection through the tissue and circulatory system. 
Selected types of injections are: 
1. Subcutaneous (hypodermic)—pertains to beneath, below, or under the skin. 
2. Intramuscular—pertains to within a muscle.                                                         3.Intradermal—pertains to within the dermis. 
4. Intravenous—pertains to within a vein. 
5. Intra-articular—pertains to within a joint. 
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Other routes of administration are:                                                                  ●direct application to the skin (lotions, creams, liniments, ointments, and transdermal systems)                                                                                         ●sublingual (tablets, liquid: drops)                                                                   ●buccal (tablets)                                                                                              ●rectal (suppositories, ointments)                                                                      ●vaginal (suppositories, creams, tablets)                                                        ●inhalation (sprays, aerosols)                                                                    ●instillation (liquid: drops)                                                                                                                                   
                                                                                                                                     Classification of Drugs/Therapeutic Action 
There are many ways that drugs are classified. Two of these ways are by preparation and by therapeutic action. The therapeutic action of the drug involves the process of treating, relieving, or obtaining results through the action of the medication upon the body. 

Principal Actions of Drugs 
Drugs may be used as a cure for disease. They may also be used to restore a disturbed or diseased physical state to one that is normal or improved. In the latter case, drugs assist the body to overcome its own difficulties by causing a change in cell activity without altering basic cell functions. In general, drugs may be grouped as follows: 
• Those that act directly upon one or more tissues of the body. 
• Those that act upon microorganisms invading the body (chemotherapy and antibiotics). 
• Those that replace body chemicals and secretions (hormones). 

Certain drugs are prescribed because of the selective actions that result when they are administered. The following descriptive terms have been applied to drugs because of the action that takes place. 
• Selective action is a term applied to drugs that act upon certain tissues or on specific organs of the body. They are principally the stimulants and depressants. 
Stimulants are drugs that increase cell activity. An example is caffeine, which acts to stimulate the cerebrum. 
Depressants are drugs that decrease cell activity. An example is morphine, which acts to depress the respiratory center in the brain. 
• Agonist action is where a drug has affinity for the cellular receptors (specific sites in certain cells) of another drug or natural substance and initiates/produces a drug response. 
• Antagonist action is where a drug binds to a cellular receptor for a hormone, neurotransmitter, or another drug, blocking the action of that substance without producing any drug effect itself. [Note: A receptor is a receiver, a cell component that combines with a hormone, neurotransmitter, or drug to alter the function of the cell.] 
• Local action is the term applied to an external drug designed to act on the area to which it is administered. An example is methyl salicylate, a medication that is often applied to sore muscles or painful joints by rubbing it into the affected area. 
• Remote action is the term applied to a drug affecting a part of the body that is distant from the site of administration. An example is an apomorphine injection into the arm to stimulate the vomiting center in the brain. 
• Specific action is the term applied to a drug that has a particular effect on a certain pathogenic organism. An example is the action of primaquine on the malarial parasite. 
• Synergistic action is the term that is used when one drug potentiates or increases the action of another. An example is Demerol and Phenergan given as a preoperative.  Phenergan increases the effect of Demerol. 
• Systemic action is the term applied to a drug that, when in the bloodstream as a result of injection or absorption, is carried throughout the body.                                   

Selected Drug Classifications 
	Classification
	Action
	Examples

	Analgesic 
	An agent that relieves pain without causing loss of consciousness
	acetaminophen (Tylenol) 
aspirin ibuprofen (Advil, Motrin)

	Anesthetic 
	An agent that produces a lack of feeling. May be local or general depending upon the type and how administered.
	lidocaine HGI (Xylocaine) 
procaine HC1 (Novocain)

	Antacid 
	An agent that neutralizes acid.
	Amphojel, Gelusil, Mylanta, Aludrox, Milk of Magnesia

	Antianxiety 
	An agent that relieves anxiety and muscle tension.
	benzodiazepines: diazepam (Valium) and chiordiazepoxide HGl (Librium)

	Antiarrhythmic 
	An agent that controls cardiac arrhythmias.
	lidocaine HGl (Xylocaine) 
propranolol HGl (Inderal)

	Antibiotic 
	An agent that is destructive to or inhibits growth of microorganisms.
	penicillins (Pentids, Duracillin, 
Polycillin, Augmentin) 
cephalosporins (Keflin, Mandol, 
Rocephin)

	Anticholinergic
	An agent that blocks parasympathetic nerve impulses.
	atropine, scopolamine, 
trihexyphenidyl HGl (Artane)

	Anticoagulant
	An agent that prevents or delays blood clotting.
	heparin sodium, Dicumarol, warfarin sodium (Goumadin)

	Anticonvulsant
	An agent that prevents or relieves convulsions.
	carbamazepine (Tegretol) 
phenytoin (Dilantin) 
ethosuximide (Zarontin)

	Antidepressant 
	An agent that prevents or relieves the symptoms of depression.
	monoamine oxidase inhibitors 
(MAOI): isocarboxazid (Marplan), 
phenelzine sulfate (Nardil), 
amitriptyline HGl (Elavil), 
imipramine HGl (Tofranil)

	Antidiarrheal 
	An agent that prevents or relieves diarrhea.
	Lomotil, Pepto-Bismol, Kaopectate

	Antidote 
	An agent that counteracts poisons and their effects.
	naloxone (Narcan)

	Antiemetic 
	An agent that prevents or relieves nausea and vomiting.
	Tigan, Dramamine, Phenergan, 
Reglan, Marinol

	Antihistamine     
	An agent that acts to prevent the action of histamine.
	Dimetane, Benadryl

	Antihypertensive
	An agent that prevents or controls high blood pressure.
	methyldopa (Aldomet) 
clonidine HG! (Gatapres) 
metoprolol tartrate (Lopressor)

	Anti-inflammatory 
	An agent that prevents inflammation.
	naproxen (Naprosyn), aspirin, ibuprofen (Advil, Motrin)

	Antimanic         
	An agent used for the treatment of the manic episode of manic-depressive disorder.
	lithium

	Antineoplastic    
	An agent that prevents the replication of neoplastic cells
	busulfan (Myleran) 
cyclophosphamide (Cytoxan) 
acetaminophen (Tylenol)

	Antipyretic         
	An agent that reduces fever, aspirin
	Aspirin, acetominophen (Tylenol)

	Antitussive         
	An agent that prevents or relieves cough
	codeine, dextrometorphan

	Bronchodilator 
	An agent that dilates the bronchi.
	isoproterenol HC1 (Isuprel) 
albuterol (Proventil)

	Contraceptive 
	Any device, method, or agent that prevents conception.
	Tri-Levlen 21, Ortho-Novum 
10/11-21; 10/11-28 
Triphasil-21

	Decongestant   
	An agent that reduces nasal congestion and/or swelling.
	oxymetazoline (.Afrin) 
phenylephrine HC1 (Neo-Synephrine) 
pseudoephedrine HC1 (Sudafed)

	Diuretic 
	An agent that increases the excretion of urine.
	chlorothiazide (Diuril) 
furosemide (Lasix) 
mannitol (Osmitrol)

	Expectorant            
	An agent that facilitates removal of secretion from broncho-pulmonary 
mucous membrane.
	guaifenesin (Robitussin)

	Hemostatic       
	An agent that controls or stops bleeding.
	Humafac, Amicar, vitamin K

	Hypnotic               
	An agent that produces sleep or hypnosis.
	secobarbital (Seconal); chloral 
hydrate; ethchlorvynol (Placidyl)

	Hypoglycemic  
	An agent that lowers blood glucose level.
	insulin; chlorpropamide (Diabinese)

	Laxative             
	An agent that loosens and promotes normal bowel elimination.
	Metamucil powder, Dulcolax

	Muscle relaxant 
	An agent that produces relaxation of skeletal muscle.
	Robaxin, Norfiex, Paraflex, Skelaxin, Valium

	Sedative             
	An agent that produces a calming effect without causing sleep.
	amobarbital (Amytal) 
butabarbital sodium (Buticaps) 
phenobarbital

	Tranquilizer     
	An agent that reduces mental tension and anxiety.
	Thorazine, Mellaril, Haldol

	Vasodilator      
	An agent that produces relaxation of blood vessels; lowers blood pressure.
	isorbide dinitrate (Isordil) 
nitroglycerin

	Vasopressor      
	An agent that produces contraction of muscles of capillaries and arteries; elevates blood pressure.
	metaraminol (Aramine) 
norepinephrine (Levophed)


Practice Exercises                                                                 
Circle the best answer. 
1. The term solvent means __________ 
a. similar or same in structure 

b. strength of a substance 
c. that in which a substance is dissolved   
d. the substance that is dissolved to form a solution 
2. The method for administering a drug is dependent upon 
a. its form 
b. its properties 
c. the effects desired 
d. all of the above 
3. Drugs are compounded in three basic types of preparations. These types are 
a. hypodermic, oral, and sublingual 
b. oral, parenteral, and topical 
c. liquids, solids, and semisolids 
d. intradermal, intramuscular, and intravenous 
4. __________ are drugs dissolved in a solution of sugar and water and then flavored. 
a. Elixirs 
b. Syrups 
c. Tinctures 
d. Fluidextracts 
5. Milk of Magnesia (MOM) is an example of a(an) __________ 
a. emulsion 
b. solution 
c. suspension 
d. elixir 
6. Tablets that are designed to dissolve in the intestines and not in the stomach are known as __________ 
a. buccal 
b. layered 
c. sublingual 
d. enteric-coated 
7. __________ tablets are designed to be placed under the tongue where they dissolve and are absorbed. 
a. Scored 
b. Layered 
c. Sublingual 
d. Enteric-coated
8. The following are all true statement about suppositories except 
a. semisolid preparations 
                                                                                      b. usually lubricated with a water-soluble jelly before insertion 
                           c. will not melt when subjected to body heat 
d. classified as drugs for external use 
9. ___________ is a small adhesive patch or disc that may be attached to the body near the treatment site. 
a. Eye-curing lens b. Implanted device c. Transdermal system d. all of these 
10. ___________ is an agent that relieves without causing loss of consciousness. 
a. Anesthetic 
b. Hypnotic 
c. Sedative 
d. Analgesic 
11. Xylocaine and Novocain are examples of _________ 
a. analgesics 
b. anesthetics 
c. hypnotics 
d. sedatives 
12. An agent that blocks parasympathetic nerve impulses is known as an ___________ 
a. anticonvulsant b. anticholinergic c. antidepressant d. antidiarrheal 
13. An agent that prevents the replication of neoplastic cells is known as an ___________ agent. 
a. antipyretic 
b. anti-inflammatory 
c. antineoplastic d. antimanic 
14. Aspirin and acetaminophen are examples of __________ 
a. analgesics and antipyretics 
b. antitussives and decongestants                      c. antihistamines and antiemetics 
d. antidotes and antibiotics 
15. The most frequently utilized routes of administering medications to a patient are __________ 
a. sublingual and buccal 
b. oral and parenteral 



         c. rectal and vaginal 

d. inhalation and instillation 
16. Medications applied directly to the skin may be in the form of __________ 
a. lotions, creams b. liniments, ointments c. transdermal systems d. all of the above 
17. An agent that lowers blood glucose level is known as a __________ agent. 
a. hyperglycemic 
b. hypnotic 
c. hypoglycemic d. hypertensive 
18. Diuril and Lasix are examples of ___________ 
a. muscle relaxants b. diuretics c. antidiuretics d. antiemetics 
19. An agent that reduces mental tension and anxiety is known as a __________ 
a. sedative b. hypnotic c. muscle relaxant d. tranquilizer 
20. _________ action occurs when the drug is absorbed into the bloodstream. 
a. Local b. Remote c. Systemic d. Antagonist 
21. A __________ is a receiver, a cell component that combines with a hormone, neurotransmitter, or drug to alter the function of the cell. 
a. receptor 
b stimulant 
c depressant d. none of the above 
22. __________ is the process whereby the drug passes into body fluids and tissues. 
a. Absorption b. Distribution c. Biotransformation d. Elimination. 
23. A(An) __________ is an unfavorable or harmful unintended action of a drug
a. interaction b. side effect c. adverse reaction d. specific action 

