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Summary
     The new pharmacy includes the sciences of medicine, botany, and chemistry; so that the real indicator which can define the scientists in the field of pharmacy throughout the history, is the degree to which they take from these three sciences and apply them in the service of the science of pharmacy.

     Ibn al-Nafis -the Syrian scientist- had largely used these sciences in his book “Al-Mujaz fi al-Tibb”; this was obvious through his mention of the rules of compounding drugs.

     The pharmacopoeia “Akrabazin” which was included in his book “Al-Mujaz fi al-Tibb” and included the compound drugs, with an obvious description of the ingredients amounts, and the appropriate doses for each disease; was an obvious indicator to the great role of Ibn Alnafis in the development of the science of pharmacy in Egypt (especially during the Mamluk age), Europe, and the western countries that translated several books of  Ibn Alnafis, so that Ibn Alnafis had a great role in the development of the international pharmacy.
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Introduction:

    Since the dawn of history, ancient man have tried to discover everything surrounding him, and benefit from it.

   The ancient man had tried to maintain his health, because he believed that health was the most important thing in the life.

     Since the ancient man was created, he had an instinctive tendency to treatment, therefore, he had started looking for the single drugs, and he could recognize them, through his observations and experiences.

     This science had developed, and the knowledge and experience regarding single drugs (animal, herbal, and metal) got better and better.

    With the development of civilization and knowledge, and the appearance of new diseases, there was a really need for more active drugs.

     The compound drugs which was composed of several single drugs, and compounded according to specific compounding laws (mentioned in specific books, or included into special medical books (Akrabazin)) were the solution for the new diseases which were challenging humanity.

Ibn al-Nafis:

         Ala al-Din Abu al-Hassan Ali ibn Abi-Hazm al-Qurashi al-Dimashqi commonly known as Ibn al-Nafis, who was born in 1213 in Damascus, Syria, and died in Egypt in 1288 CE.

        Ibn Al-Nafis is most famous for being the first physician to describe the pulmonary circulation, and the capillary, and coronary circulations, which form the basis of the circulatory system, for which he is considered the father of circulatory physiology and "the greatest physiologist of the Middle Ages."  

1 He was also an early proponent of experimental medicine.

2 He attended the Medical College Hospital (Bimaristan al-Noori) in Damascus. 

3 Besides medicine, Ibn al-Nafis was also learned in many other subjects, including Arabic literature, Fiqh (jurisprudence), Kalam (theology) and early Islamic philosophy. 

4 He became an expert on the Shafi`i school of jurisprudence and an expert physician.

- ‘Al-Shamil fi al-Tibb’ is the most voluminous of his books, which was designed to be an encyclopedia comprising 300 volumes, but was not completed because of his death. 

- His book on ophthalmology is largely an original contribution and is also extant. 

- The ‘Sharh al-Adwiya al-Murakkaba’ (Commentary on Compound Drugs) was a commentary on the last part of Avicenna's The Canon of Medicine concerning pharmacopoeia, which was written by Ibn al-Nafis sometime before he wrote his Commentary on Anatomy in Avicenna's Canon in 1242. 

- The Commentary on compound drugs, however, did contain criticisms of Galen's doctrines on the heart and the blood vessels and dealt with the circulatory system to some extent. 

- This work was later translated into Latin by Andrea Alpago of Belluno (d. 1520), who had lived in Syria for about 30 years before returning to Italy with a collection of medical Arabic books. 

- Ibn al-Nafis' work on the pulse, where he criticized the Avicennian and Galenic theories and corrected them, was also translated into Latin by Andrea Alpago sometime before 1522 in printed in Venice in 1547.

     Ibn al-Nafis was the first to refer to the importance of moderate consumption of salt, he talked in details about the risks of salt and its effect on hypertension.

    Ibn al-Nafis was excellent in the subjects regarding the functions and anatomy of throat, respiratory system, and arteries.

    In his book (Al-Mujaz fi al-Tibb), Ibn al-Nafis  was excellent in the obvious and easy method that he used to mention the compound drugs compounding laws and classifications; because of the importance of this book which had been translated into Latin language, and was considered as an important medical and pharmacological reference, I will review the book index, and concentrate on the pharmaceutical section within it.
The contents of the book ‘Al-Mujaz fi al-Tibb’ A Summary of Medicine were listed as follows:

Section I: General Principles

Subsection 1: Of the theory of medicine

1. Normal. 

2. Abnormal. 

3. Etiology. 

4. Symptoms and signs. 

Subsection 2: Of the practice of medicine

1. The science of maintaining health. 

2. The science of treating illness: Ibn al-Nafis believes that treatment consists of 3 main parts:

· Management (dealing with the causes of the disease), and starting with “treatment with food”.

· Treatment, which yields to 3 procedures:

        First: recognition of the disease kind, and selecting the appropriate drug which has the ability to treat the disease depending on homeopathy way of treatment.

        Second: Definition of the drug weight (dose) and strength (spectrum), depending on the recognition of the following:
1 Severity of the disease.  

2 Organ type.

3 Gender.  

4 Age.   

5 Habit.  

6 Work. 

7 Country. 

8 Season. 

9 Face look. 

10 Strength. 

           Third: Definition of the disease phase (beginning, distribution, end, recurrence - chronic)

· The practical part (hand works).

Section II: Medicaments & Diet

Subsection 1: Simple drugs

1. Generalities: In this general introduction about single drugs, Ibn al-Nafis has classified single drugs -according to their efficiency- into:

A- Moderate drugs, which have no effect on the normal body temperature.

B- Non-moderate drugs, which have an effect on the body temperature, and they are divided into:

                       &  Single drugs, which are subdivided into:

1) First class drugs: the effect isn’t noticeable.

2) Second class drugs: the effect is noticeable, but it is not noxious.

3) Third class drugs: the effect is noticeable, noxious, but it is non-fatal.

4) Fourth class drugs (toxic drugs): the effect is noticeable, and fatal.

                       &  Compound drugs, which are subdivided into:

1- Natural drugs: such as, yogurt (which is composed of water, cheese, and ghee phases).

2- Synthetic drugs: such as, the antidote, which is composed of several active substances.

         - Besides, Ibn al-Nafis  has classified drugs -according to their site of action- into:

A- Drugs of external effect, such as: Allium cepa, which is used as an external packs.

B- Drugs of internal effect, such as: Lead ash. 

C- Drugs of both, external and internal effects, such as: Coriandrum sativum.

          - Ibn al-Nafis  believes that drug strength can be recognized by:

1) Experiment: Experiment (clinical study…today) results are considered, when the experiment yields to the following:

● Be done on human body.

● The experienced drug does not have adverse reactions.

● The experienced drug has got a constant, predominant, and rapid action.

2) Comparison with other drugs.
2. Simple drugs alphabetically listed: Ibn al-Nafis had mentioned 189 drugs, divided as follows:

A- Herbal single drugs (the whole plant, part of the plant -leaf, root, flower, seed, fruits, stem): 147 drugs.

B- Animal single drugs (the whole animal, part of the animal, animal products): 24 drugs.

C- Mineral single drugs: 18 drugs.

Subsection 2: Compound drugs

1. On the rules for compounding drugs: Ibn al-Nafis  had used the compound drugs, just for the following states:

A- To modify single drug characteristics (taste, smell,….etc), which can be compared today, with the use of excipients which improve the shape, taste, and smell, and also with the different ways of coating (sugar, enteric,…. ).

For example, in an explanation of the manuscript copy of the Maronite library (in Aleppo), we can find the following: mix honey with Crocus sativus in order to hide the bad taste of Ferula asafetida.   

B- To strengthen a single drug, which can be compared today, with:  “FORTE” , “ PLUS” or “ COMPOUND”, (increasing the strength of the active substance by adding another active substance).

C- To weaken a single drug, which can be compared today, with the modifications and additions made to the active substance, which affect the stomach; For example, aluminum and magnesium hydroxides are added to the aspirin (non-steroidal anti-inflammatory) to weaken the acid effect on the stomach; besides, the addition of magnesium causes diarrhea, whereas the addition of aluminum causes constipation to modify the diarrheogenic effect of magnesium.

D- To stabilize (prevent the permeability) a single drug with fast-permeability, which can be compared today, with the addition of acetone to creams and ointments,  in order to delay the permeability of the drug through the skin, in order to treat a superficial lesion; besides, the addition of probenecid in order to delay the antibiotic elimination, for treating urinary system infections.

E- To increase the permeability of a single drug:

1- In general (not to specific organ), which can be compared today, with the science of emulsions and colloids, which define the emulsion type in order to control its permeability through skin layers, by adding some kinds of was, and forming emulsions (water in oil).

2- To specific organ, which can be compared today, with the science of drug pharmacokinetics.

3- Only to the specific organ, which can be compared today, with the enteric coating which aims to protect the product of destruction by the stomach acid, so that the drug can initiate its action at the stomach. 

F- If the disease is complex (compound):

Case 1- There is no drug which can treat both formers of the disease.

Case 2- There is a drug which can treat both formers of the disease:

1) The drug effect against one former of the disease is weaker than it is  against the other former, so the drug is mixed with another drug in order to modify it.  

2) The drug effect against one former of the disease is stronger than it is against the other former, so the drug is mixed with another drug in order to modify it.  

3) The drug has equal effects against both formers of the disease, but one former of the disease is stronger than the other one, so that, the drug should be strengthened with another single drug which can handle for this difference in strength between the two formers of the disease.

      This logical evaluation is considered now at the new European pharmacies, which compound and prepare the patient drugs with the least number of capsules, besides of studying their physical, and chemical drug interactions.

Definition of the active ingredients concentration into the compound drugs according to Ibn al-Nafis:  
     The percentage of the single drug equals the percentage of the disease treated with that drug.

    In the summary, Ibn al-Nafis said: “If you compound drugs, and you need a specific benefit of each drug, make the percentage of each take of each drug to the amount taken from the other drug, just as much as the percentage of the benefit of the first drug to the benefit of the other one; if the benefits were equal, just take of each one, a soumian (arabic word) amount for the number of the total drugs”

For example:

Number of the total drugs= x, 

then the soumian amount for the number of total drugs = 1/x

Strength of the drug:

     Ibn al-Nafis had depended on a mathematical equation to calculate the degree of the final compound drug in its hotness and cold and also in the dryness and wetness; in the summary, Ibn al-Nafis  said:(collect the hot and cold single drugs, then deduct the smaller one from the bigger one, and from the rest, just take a soumian (arabic word) amount for the number of the total drugs, it will be the degree of the compound.

For example:

When we prepare a compound drug from x and y single drugs  

(Number of the hot single drugs = x, Number of the cold single drugs = y)

│x - y│      =   Degree or strength of the final drug 

                                  ( x + y)

2. Some examples of compound drugs: Ibn al-Nafis depended on the mention of the famous compound drugs, which were not mentioned in the famous books, he did this after he had excluded the rare and strange compound drugs; Ibn al-Nafis  had mentioned 13 drugs of the compound drugs (including their percentage and usage):
1- Sweet decoctum.

2- Ripe decoctum.

3- Sweet infusion.

4- Sour infusion.

5- Diarrheogenic infusion.

6- Fruit decoctum.

7- Aftimon decoctum.

8- Expectorant decoctum

9- Laxative shot (3 kinds).

10- A shot for colon problems.

Section III: Diseases of organs and systems:

1- Head diseases (and the neurologic diseases).

2- Eye diseases.

3- Nose diseases.

4- Diseases of gingiva, teeth, and lips.

5- Face diseases.

6- Tongue diseases.

7- Ear diseases.

Here is a chapter dealing with discharging the ear or what is called Otorrhea in medical terminology.

Ibn al-Nafis  was describing a condition similar in its symptoms and signs to outer ear canal infection (otitis externa), the ear was painful and tender, slightly swollen and producing a smelly coloured discharge, his patient had a degree of hearing impairment.  

He was describing different preparations and remedies, and vinegar was one of them.

In this section he divided the condition into an early stage, what we call nowadays acute and later stage known as chronic. 

This is exactly similar to modern day classification of ear diseases.

8- Throat diseases.

9- Diseases of the chest and lungs.

10- Heart diseases.

11- Breast diseases.

12- Stomach diseases.

13- Liver diseases.

14- Ass diseases.

15- Lien and gallbladder diseases.

16- Diseases of kidney and bladder.

17- Genital diseases.

18- Uterus diseases.

19- Limbs diseases.

       It is important to mention that Ibn al-Nafis, when he mentioned ear diseases, he talked about “ear pain”, (called today otitis externa) which is caused –according to Ibn al-Nafis- by a deep hot tumor (bacterial infection…today), and he used the milk with the sweet almond oil (a little of vinegar was boiled into each of them) to treat the disease.

        This was a complement of what was mentioned in Avicenna’s book : “the law of medicine” “al Canon fi al tibb”, and Al-Razi book “ Al-Hawi”, and Al-Tabari book “ Fardos Al Hikmah” (which was written before Avicenna’s book).

         Ibn al-Nafis explained the contents of vinegar in very simple words describing its chemical components with the limited chemistry knowledge of those days. 

          An Irish person came out with the idea of using vinegar to irrigate the external ear for a condition called Otitis externa where there was discharge and irritation within the external ear canal. 

         He did not claim the discovery for himself.; he knew at that stage that using vinegar was an old remedy but he was not clear about the historical background.

» The use of such old remedies in the modern day treatment of diseases should always be ascribed to its first describer. 

        The vinegar was mixed with some milk and almond paste, and slightly heated before it was introduced drop by drop into the ear canal. 

       Ibn al-Nafis would not know that vinegar works by restoring and maintaining a low pH and hence an acidic environment which is not suitable for bacteria and fungus growth. 

       In his days, microorganisms like bacteria had not been discovered yet, and treatment was based on careful observation and trials.

       Today vinegar is administered either as a diluted solution alone or as a salt in combination with antibiotics and mild local steroids, so that the tobical Treatment:Once the external auditory canal has been cleansed as much as possible and a wick inserted if swelling is severe, topical antibacterial therapy should be started. Because topical agents can be placed in direct contact with the bacteria, simple acidification with 2 percent acetic acid is usually effective, and There are more preventive roles for vinegar in ear disease. 

Section IV: Diseases not specific for a particular organ

1. Fevers.

2. Crisis and lysis. 

3. Swellings, ulcers, leprosy, and the plague and how to avoid it. 

4. Fractures, contusions, dislocations, falls and abrasions.

5. Cosmetics: which contains skin care, hair care and body weight control & diet system: 
   Ibn al-Nafis was distinguished for his interest with cosmetic drugs; he specified a special chapter for them, and classified them very well into:

                       A- Hair problems:

1- Drugs for maintaining the hair (mix of oils and plants).

2- Drugs for head-hair falls, and the absence of beard hair.

3- Drugs for alopecia: its treatment is internal and external.

4- Drugs for excessive hair wrinkle.

5- Drugs that make the hair straight.

6- Drugs that make the hair curly.

7- Drugs  that soften the hair.

8- Hair removers.

9- Drugs for Trichoclasis.
10- Drugs that make the hair longer.

11- Drugs that delays canities.

12- Tincture that make the hair black.

13- Drugs for treating baldness.

                       B- body and skin problems:

1- Drugs for chloasma and ephelis.

2- Drugs for ecchymoses and the black maculae.

3- Drugs for vitiligo and leprosy.

4- Drugs for subaxillary infection.

5- Drugs for pediculi.

6- Drugs for impetigo.

                         C- Esthetic problems of the body:

1- Drugs for excessive asarcia (obesogenous drugs).

2- Drugs for maintaining the weight.

3- Drugs for getting rid of the excessive weight:Ibn Alnafis recommended with the following steps for diet:

1) Less consumption of food.

2) Taking showers.

3) Doing exercise while being hungry.

4) Sleeping on the land.

5) Wearing a tough clothes (which can be compared today, with the use of slimming belt)

6) Consumption of barely bread.

7) Consumption of hot spices.

8) Using laxatives to get rid of the food prior to benefit from it.

9) Using diuretic to get rid of the food prior to benefit from it.
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FIGURE 1: The opening page of one of Ibn al-Nafis's medical works. This is probably a copy made in India during the 17th or 18th centuries. 
Results:

     As we have seen from Ibn al-Nafis  previous study about the Al-Mujaz fi al-Tibb book was  encyclopedic & well aware of this topic with out any prolongation or wordiness, & this is from the factors that made this book one of the academic books in medicine & pharmacology during many centuries.

      He described the diagnosis & the treatment for many of the pathological conditions related to the whole body, and he described the single and compound drugs, besides the role of compounding drugs. As he talked about the goal that we should reach during treating progress.

      He also indicated the different causative factors for “ear pain”, as we said (otitis externa) in logical sequence seems to be a very specific scientific classification similar to what we use nowadays ,he also talked about using vinegar in the treatment of this case before the first western person who was using vinegar to irrigate the external ear for a condition called Otitis externa.

      The classification of his books was very excellent and simple so that many Modern Historians reviewed the works of Ibn al-Nafis  like:

Max Meyrholf, a distinguished scholar of Arabic historical medicine, stated: 

“... We have seen that Ibn al-Nafis, three centuries before Colombo, had already noticed visible passages between the two types of pulmonary vessels." 

In the William Osler Medal Essay on the discovery of the pulmonary circulation, Edward Coppola said 

"...The theory of pulmonary circulation propounded by Ibn Nafis in the 13th century was not forgotten and that centuries after his death it may have influenced the direction of the anatomical investigations of Colombo and Valverde, who finally announced it to the Western world as a physiological fact susceptible to experimental proof." 

Conclusion: Ibn al-Nafis' works integrated the existing medical knowledge and enriched it, thus exerting great influence on the development of medical science, both in the East and the West.
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