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Ayurveda, the science of healthful living is the most rational and scientific 

among the ancient systems, which has struck deep and permanent roots in the 

minds of people of this country about its capacity to provide effective cure for all 

types of diseases. Shalakya tantra, one among the 8 branches of Ayurveda, deals 

with the precious sense organs, diseases affecting them and their management. 

In the systematic and detailed description of the eye diseases; Preventive 

ophthalmology is given equal emphasis to the curative (medical & surgical) 

aspect of the eye diseases.  

Visual disability is a crucial one as it affects the overall development of an 

individual and a blind person becomes a national liability effecting the 

productivity of two individuals. Keeping the same after effect of lost vision 

Acharya Vagbhatta quoted that: 

 CHAKSHRAKSHYAAM……………………………………… 

Life style changes, food habits environmental pollution, industrial and 

occupational hazards as well as the increased / injudicious use of systemic & 

topical medicines made the prevalence of many ophthalmic diseases very 

common. Shushkakshipaka (Dry eye syndrome)   is one such ocular disease 

effecting all parts of the eye. Description as per the Sushruta samhita points 

towards the early phase of disease (dryness) whereas the Vagbhatta’s view 

reflects the advanced phase of the disease with preponderance of paka 

(inflammation). 

Dry eye syndrome is a similar entity in the modern ophthalmology which 

is recognised as clinical disorder in 1920 and described clinically in 1930’s but 

the greatest amount of information both from an epidemiology and pathogenetic 

perspective has occurred during the last 2 decades, which indicate that the 

awareness and incidence of this disease is increasing in recent times1. Advances 

in the diagnostic technology have added into the prevalence rate as well. 

Prevalence of dry eye is estimated to be 14-33% worldwide.  i.e. 1 out of every 3 



to 7 patients could have this condition2. A recent survey conducted in year 2002, 

based upon a well characterized population of adult men and women in USA 

identified a prevalence of 6.7% in women over the age of 50 and 2.3% in men 

over the age of 55. These rates extrapolate to potentially 9.1 million dry eye 

patients in USA alone1. Even though no authentic prevalence survey has been 

carried out in India, it is estimated that 45% of patients older than 40 years may 

have this problem i.e. one out of every 5 above 30 yrs attending OP could have 

this condition2. 

 There are many reasons which made increase prevalence of this disease. 

The main factors include increased longevity of the people, prolonged use of 

certain medicines like anti-hypertensive and anti-depressants, increased use of 

computers and contact lens wear may contribute to the increased incidence. 

Refractive surgery mainly the LASIK in young population and cataract surgeries 

ion old population may lead to this problem and better understanding and 

diagnosis may be a factor which ultimately leads to the increased incidence of 

dry eye2. 

 It is anticipated that burden of dry eye is highly significant similar to 

angina or disabling hip fractures in old age. Approximately 25% of patients visit 

to ophthalmologists are due to problems related to dry eyes. Many patients are 

presenting with night driving problems related to dry eyes. Many patients are 

presenting with night driving problems, reading problems, problems with 

computer and problems during watching television3. If this condition is not 

properly diagnosed and treated in time, it may lead to various complications like 

keratitis, iridocyclitis, glaucoma, endophthalmitis etc. 

 Regarding the treatment options, tear substitutes and tear stimulants are 

the main stay of the medical management. But these tear lubricants are failed to 

reproduce the tears because the natural tears are the complex mixture of lipids, 

mucin and water4. These drugs can give lubrication to the ocular surface but will 

not correct the underlying tissue damage & pathophysiology. The main culprit is 

the preservatives containing in these drops mainly benzalkonium chloride which 

induce corneal toxicity & desquamation, many of the patients developed allergy 

to this chemical and ultimately it worsens the dry eye problems i.e. patients 

cannot tolerate these preservatives containing eye drops for long term basis5.  



 New concept of preservative free eye drops came into existence to 

overcome these problems, but unfortunately these are very difficult to 

manufacture, frequent contamination on storage and microbial keratitis in many 

patients are reported due to use of this drops6. The main problem is the expense 

of these medicines and one should remember that these medicines are 

prescribed as lifelong therapy and many of the patients are not in a position to 

afford these drops due to high cost of these drugs or compliance also remains the 

question.  

 Ayurveda system of medicine considers this problem a systemic & 

medically manageable/curable one; so the  systemic treatment modalities like 

Snehapaan orally, Nasya karma, Basti chikitsa and Rasayana orally as well as 

topical ocular therapeutic procedures (kriyakalpa) like Seka/Parisheka (closed 

eye irrigation), Ashchyotana (eye drops), Tarpana, Snehana Putpaka and 

Snehana Anjana (lubricating collyrium) are advocated in the literature.  

A pilot clinical study as a MS (Ay) Netra Roga thesis titled “A clinical study 

on the effect of keshanjana and parisheka in the management of Shushkashipaka 

w.s.r. to dry eye by Vardhana Prabhakar, et. al. was guided by principle 

investigator where in the Ayurvedic treatment was  compared with Tear 

substitutes in 32 patients. Ayurvedic line of treatment gave equally good relief in 

subjective and objective parameters as well as it was cost effective too.  With this 

back ground,  this  Extra Mural Research Project titled “Standardization and 

clinical evaluation of Keshanjana – an Ayurvedic formulation in 

Shushkakshipaka (Dry Eye Syndrome)” was  granted by Central Council of 

Research in Ayurvedic Sciences (CCRAS), Department of AYUSH, MOHFW, Govt. 

of India, New Delhi   having following  aims and objectives: 

 

Aims:  

1. Standardization of Keshanjana including preparation analysis, toxicological 

(ocular surface) study. 

2. To evaluate the effect of Keshanjana in patients suffering from 

Shushkakshipaka (Dry eye syndrome). 

 



 

Objectives: 

1. Drug standardization: Keshanjana (A. H. Ut. 16/30-31) composed of Masee 

prepared from scalp hairs and Go ghrita. 

To prepare KMM i.e. Kesha masee from male scalp hairs and KMF i.e. 

Kesha masee from female scalp hairs separately and assess for differences in 

their properties. 

To analyse or to procure the Go ghrita used in preparation of Keshanjana 

from National Dairy Research Institute, Karnal, Haryana for its 

standardization.Drug analysis: 

a. To analyse Keshamasee and Keshanjana for its physical and chemical 

properties. 

b. To analyse Keshamasee and Keshanjana for the presence of heavy metals 

and toxic materials e.g. mercury, arsenic, lead etc. 

2. Animal experimentation: 

a. To evaluate the physical, pharmacological and toxic affects of the drug on 

suitable aexperrimental animals. 

b. To assess the changes in tear film status, conjunctival cytology findings 

and tear film chemistry in experimental animals.(This part of the 

experimental study could not be carried for want of facilities and 

suitable experimental model). 

3. Clinical study: To evaluate the effects of Kshanjana, Kesha masee in inert 

ointment base, Go ghrita, and tear substitute in patients suffering from 

Shushkakshipaka (Dry eye) on subjective and objective parameters. 

The project has now been completed and is being presented in following 

sections: 

1. Review of the Literature: In this section Ayurvedic and modern concept 

on the disease Shushkskshipaka and Dry eye are given in required 

details. 

2. Drug Review and Standarad Operational Procedures(SOP) of the 

pharmaceutical phase of Keshmasee, Keshanjana ans Keshamasee 

ointment are presented, 



3. Physico-analytical study of the contents and formulation wherein 

physico-chemical, microbial, particle size, inductive couple plasma(ICP) 

spectroscopy study for Cd, Pb, Hg, As, Zn and HPTLC. 

4. Ocular surface toxicological study of the Keshanjan and Keshmasee 

ointment on rabbits follow OCED 405 Guidelines. 

5. Clinical study and Discussion: Clinical study was conducted in patients of 

Dry Eye Syndrome in four groups: 

     i. Group I: Treated with CMC/Tear substitute 

    ii. Group II: Treated with Plain Ghrita 

   iii. Group III: Treated with Keshmasee Ointment 

    iv. Group IV: Treated with Keshanjana   

The observations and results are duly discussed to the best of ability. 

Summary and Conclusion: In the last section whole work is summed up 

and concrete outcome is presented as conclusions.  
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Review of Literature 



Concept of Lacrimal secretions in Ayurveda: 

This concept has been elucidated in a review article published by 

Principal Investigator (vide Annexure). 

Shushkakshipaka: The disease Shushkakshipaka is included in the Sarvagata 

Netra Roga1 which means that it can affect all parts of the 

eye if not managed properly. Aacharya Sushruta has 

described this disease as Vata dominating presentation2 

whereas other sages have described it to be a Vaata-

Pittaja3, or Vaata-Raktaja4 disease. This discrepancy in 

Doshic attribution reflects that probably Aacharya`s have 

described different stages of the same disease or dissimilar 

presentation and unstable manifestation of the same 

pathology. The descriptions of Aacharya Sushruta draws 

attention to the early stage5, while the explanation given 

by Aacharya Vagbhata point towards the symptoms of full 

fledged stage of the disease with Paaka (inflammation)6. 

Etymology: The word Shushkakshipaka is composed of three words i.e. Shushka, 

Akshi and Paaka. 

 The word Shushka is derived from the word Shush suffixed by 

Ktah Pratyaya7 meaning dried, dry, arid, parched, useless, 

fruitless8 etc 

 The word Akshi is derived from the root word as meaning 

stuck together, contiguous, coherent, accomplishment, spread 

through or covered with etc., suffixed by kisi9. The word 'Akshi' 

means the structure to which 'Ashru' remains adhered to or 

spread over (Ashrute anena; ashru Vyapthou Sanghate Cha10) 

i.e. Eyeball11. 

 The word Paka is derived from the root word pac12 suffixed by 

ghana bhaave indicating inflammation, suppuration, cooking, 

burning etc13. 

The word 'Sushkakshipaka' means eye where in Ashru has depleted or 

dried resulting in inflammation of the eye. In other words inflammation in the 



eye due to decreased/depleted or dried Ashru14. Based on this derivation 

Shuskakshipaka can be ‘defined as a disease affecting all parts of the eye 

characterized by Paaka (inflammation) of the Akshi due to Sushkata (dryness) 

caused by altered coherence of Ashru with ocular surface or lack of Ashru’. 

Dry Eye Syndrome (Kerato-conjunctivitis sicca) 

Etymology: The term Kerato Conjunctivitis Sicca is made up of four words - 

‘Kerato’, ‘conjunctivus’, ‘itis’ and ‘sicca’. 

 The word kerato is derived from the greek word ‘Keras’ which 

means the cornea. 

 The word conjunctivus is dervied from the latin word 

‘Conjungo’, which means, to join together, owing to the fact that 

this membrane joins eyeball to the lids. The word itis is derived 

from the Greek word ‘ites’ used as an adjectival suffix denoting 

inflammation of the part indicated by the word stem to which it 

is attached. 

 The word Sicca is dervied from the latin word ‘Siccus’ which 

means dry or dryness.15,16 

Definition: 

Old definition: National Eye Institute/Industry Workshops (NEI) 1995 defined 

the dry eye as: 

“Dry eye is a disorder of the tear film due to tear deficiency or excessive 

tear evaporation which causes damage to the interpalpebral ocular surface and 

is associated with symptoms of ocular discomfort.”17 

This definition encompasses all of the clinical entities of dry eyes that are 

associated with systemic disease, as well as idiopathic dry eye disease. It also 

should be understood that features of dry eye can exist without demonstrable 

damage to the ocular surface, and that damage may occur in the absence of 

symptoms. 

New definition: Report of the International Dry Eye Workshop (DEWS) 

2007 defined dry eye as: 



“A multifactorial disease of the tears and ocular surface that results in 

symptoms of discomfort, visual disturbance, and tear film instability with 

potential damage to the ocular surface. It is accompanied by increased 

osmolarity of the tear film and inflammation of the ocular surface.”18 

Epidemiology: 

Epidemiological information on dry eye syndrome has been limited by 

lack of uniformity in its definition and the inability of any single diagnostic test 

or set of diagnostic tests to confirm or rule out the condition definitively. There is 

no doubt, though, that it is a common condition that causes varying degrees of 

discomfort to disability19. The most commonly cited estimate of prevalence in 

the United States is derived from a population-based study of 2,482 elderly 

people in Maryland. About 1 in 7 subjects having age 65 to 84 reported 

symptoms of dry eye often or all of the time. Extrapolated to the general 

population, Schein (1997) estimated that 4.3 million Americans in this age 

cohort suffer from ocular irritation and that 1 million have diagnosable disease20. 

Moss (2000) reported similar overall prevalence (14.4 percent) in a larger 

cohort (3,722 subjects between ages 48 and 91)21. While Schein found no 

correlation of disease with age or sex, other researchers have made such 

associations; Moss noted that after age 59, prevalence more than doubled. A 

separate Australian study of 926 subjects age 40 and older found generally 

higher prevalence of dry eye in women. Epidemiological studies of dry eye 

syndrome in the United States and other countries suggest wide differences in 

prevalence. As such, definitions of dry eye syndrome have differed from study to 

study, making results incomparable. This is complicated by the lack of a 

standardized clinical testing protocol to diagnose the condition. Researchers 

have noted a strong connection between dry eye and both advancing age and sex. 

Women experienced a sharp increase in prevalence earlier than man – around 

age 45, or roughly the onset of menopause19. 

  



Nidaana (Etiology) of Sushkakshipaka: 

Aacharya Sushruta has explained the common etiological factors for the 

Netra Rogaas22 (ocular diseases) and no separate and specific causes of 

Sushkakshipaka have been mentioned in Aayurvedic texts. Etiological factors 

mentioned for causing eye diseases in general can be taken for Sushkakshipaka 

as well. 

Classification of Dry eye according to Etiopathogenesis23: 

Dry eye is one of the most frequent ophthalmologic conditions which can 

be produced by hundred of causes. Dry eye diseases are almost always chronic, 

progressive and produce mild or moderate manifestations but in severe cases 

they provoke incapacitating discomfort and severe low vision. The many causes 

that can produce a clinical dry eye can be distributed in 10 groups. The first five 

groups of this etiopathogenetic decalogue generally, but not always, after many 

exocrinic glands (lacrimal, salivary, nasal, vaginal etc.) because the damage is 

usually produced in cellular structures common to exocrinic glands. The last five 

groups usually only affect the dacryoglands (aqeoserous, lipid, mucinic), or even 

only some of them, or even only those of one eye. 

Etiopathogenetic classification of dry eye23: 

1. Age-related  6.Dysgenetic 

2. Hormonal 7. Infectious/inflammatory 

3. Pharmacologic 8. Traumatic 

4. Immunopathic  9. Neurologic 

5. Hyponeutritional  10. Tantalic 

 Age-related: With ageing, all cellular structures of the body undergo 

progressive apoptotic process. This also affects all exocrinic 

glands, and consequently there is presentation of general 

dryness in the body including the dacryoglands. The 

Lacrimal secretion begins to diminish from the age of 30 

years, but as there is an overabundance for the normal 



necessities, it is only noticed by people in situations of over 

exposure. The critical level between the production and 

necessities is reached at about 45 years. Production 

decrease at about 60 years, when secretion becomes 

insufficient for the necessities of some normal situations. 

Many persons over 60 feel symptoms or signs of dry eye in 

circumstances such as late afternoon or at night when the 

circadian rhythm of tear production is lower, when working 

for a long time in front of video display terminal (VDT) 

doing convergence in horizontally, when using contact 

lenses, or in drafts of dry environment, as tear evaporation 

leads to an increase in tear film osmolarity. 

   Age-related dry eye is usually multiexocrinic (eye, mouth, 

nose, trachea-pharynx, vagina etc.). As to the severity, it is 

usually grade 1, but frequently reaches grade 2. 

 Hormonal: Lacrimal secretion is influenced by some endocrine gland activity, 

the most important of which are androgens, estrogens and 

prolactin. Dry eye is frequently a hormone related condition in 

cases aging, castration, anti-androgenic treatment, hypo-ovarism, 

ovarictomy, climacteric, menopause, estrogenic contraceptives 

and lactation. Other hormones such as insulin and 

thyroxine/thyroxamine have no consensus in the interpretation of 

their action on dry eye. Hormonal dry eye is usually multi-

exocrinic. Aqueoserous and lipid secretions are the most affected. 

Severity usually reaches grades 1or 2. 

  



 Pharmacologic: Some systemic medicines have a collateral exocrinic 

hyposecretary effect. Among them are antidepressants, 

anxiolytics, sleeping pills, antiparkinsonians, diuretics, 

vascular antihypertensives, anticholinergics, 

antihistaminics and antiarrhythmics, besides some 

preservatives used in ocular medications. Some of these 

drugs are mainly taken by elderly or menopausal people, or 

at night, when they can aggravate the multiexocrinic, and is 

usually grade 1 or 2 severity. 

 Immunopathic: Some autoimmune disease can produce eye dryness by 

damaging the dacryoglands and/or ocular surface. There 

are several main groups of immunologic dry eyes: 

 That preferentially affecting the glands, as occurs 

with primary Sjögren’s syndromes, in which vasculitis by 

immunocomplex deposits and pseudolymphomas and 

lymphomas are sometimes associated. 

 Those affecting exocrine glands and the connective 

tissue as in rheumatoid arthritis, systemic lupus 

erythematosus, dermatomyositis, scleroderma etc. as 

occurs with secondary Sjögren’s syndromes. 

 Those where there is an autoimmune attack of the 

ectodermal and mesodermal tissues and the secondary 

destruction of non-attacked glands, as occurs in mucus 

membrane pemphigoids, Lyell syndromes, Stevens-

Johnson syndromes, and CEST syndrome. 

 Those affecting other tissues, which secondarily can 

affect the exocrinic glands and ocular surface, such as the 

pluriglandiular endocrine deficiencies or Schmidt’s 

syndrome (thyroid and adrenal insufficiency). 

Immunopathic dryness is usually multiexocrinic. It 

affects about 1% of the population. Sjögren’s syndromes 

frequently reach grade 1 and 2, and occasionally grade 3. 



But immunopathic dry eyes of group 3 frequently reach 

grade 3, with permanent ocular surface damage and 

sometimes definitive decreased visual acuity. 

 Hyponutritonal: Hypovitaminosis A was the most frequent cause of severe 

xerophthalmia for millennia. It produced multiexocrinic 

dryness and other ophthalmic manifestations such as 

Bitot’s spots in the conjunctival exposed trigoni, 

keratomalasia, blepharitis and bad scotopic adaptation. 

It can be produced by severe hyponutrition or by a 

selective fat free diet. It may also be due to the 

interstitional malabsorption associated with Crohn’s 

disease, chronic alcoholism and interstitial recection. 

Lack of omega-3 essential polyunsaturated fatty acids 

(alpha-linolenic acid, EPA, and DHA) available from 

dark oily fish such as salmon, sardine and tuna 

produces dry eye through mechanisms that are 

currently being explored. Other controversial defencies 

with respect to their influence in dry eye are vitamins 

B2, B12 and C. Xerophthalmia by hypovitaminosis A 

when treated in time retrogrades without producing 

sequelae, but if not treated in time it may produce 

corneal blindness or even corneal melting. 

 Dysgenetic: In this category it includes all genetic and congenital diseases. 

Dysgenetic dry eyes can affect one or several types of 

dacryoglands: aqueo-serous (alacrima, dysplacia ectodermica 

anhydrotica), lipid (epicanthus-blepharophimosis syndrome, 

keratopathy-ichthyosis-deafness syndrome, first brachial arc 

syndromes, dysplacia ectodermica anhydrotica), and mucinic 

(aniridia, Bietti syndrome), or the ocular surface epithelium 

(Meesmann dystrophy, Fleischer cornea verticillata, 

Franceschetti-Cogan microcysticdystrophy). 

  



 Infectious/inflammatory:  

Infection/inflammation of the aqueoserous dacryoglands 

(tuberculous, fungic) are at present very rare. Infection/inflammation of the 

lipid dacryoglands (blepharitis), both posterior (meibomitis) or anterior, 

usually have a casual or secondary infectious component. The abundance of 

cholesterol esters in in normal meibomian secretion makes a good culture 

medium for microorganisms such as Staphylococcus aureus that produces 

lipases that denature the meibomian secretion and increase the evaporation 

of the aqueoserous phase of the tears. About 10% of the tear of the lacrimal 

basin evaporates, and this rate increases in patients with blepharitis due to 

the lipid layer insufficiency of their lacrimal film. At present aqueoserous 

dacryoadenitis is very frequent, conjunctivitis is in decreasing prevalence, 

but blepharitis is very frequent. 

 Traumatic: The traumatic damage of dacryoglands and ocular surface may 

be mechanical (surgical or accidental), chemical or radiation 

induced. This damage to dacryoglands is produced accidently 

or with therapeutic aims, and may affect the aqueoserous 

glands (surgical ablation, tumor radiation), the lipid glands (lid 

wound, Mustardé lid reconstruction, Webster operation for 

distichiasis), the mucinic glands (chemical caustication, 

thermic destruction, conjunctivectomy), and the corneal 

epithelium (abrasion, caustication, limbal destruction). 

Severity of traumatic dry eye varies, depending on the causes, 

the affected tissues and the intensity of the destruction. 

  



 Neurologic: Lacrimal secretion is very dependent on nervous stimulation. 

Its influence may be separated into three types: hypothalamic 

and limbic influences, afferent neuro deprivation and efferent 

neurodeprivation. 

 Hypothalamic and limbic influences: Hypothalamus 

determines a circadian production of tear secretion that 

is at its maximum at morning and noon, diminishes at 

sunset and reaches its minimum at night and when 

sleeping. Limbic influences such as anxiety, tiredness, 

psychic influences and somnolence diminish the basic 

secretion. 

 Afferent neurodeprivation: The afferent means of the 

reflex stimulation of tear secretion is due to lid and eye 

friction, environmental temperature and intermittent 

changes of corneal thermometry when blinking, retinal 

light activation, trigeminal activity etc. Therefore ocular 

surface anesthesia due to herpetic keratitis, topical 

anesthetics abuse, corneal refractive surgery, corneal 

transplantation and pre-and post-semilunar trigeminal 

damage diminishes lacrimal secretion.  

 Contact lenses, mainly hydrophilic and semipermeables 

restrict the external stimuli. Lamellar refractive 

surgeries (mechanical keratotomy, femtosecond laser 

assisted in situ keratomileusis etc.) produce a moderate 

dry eye that is partially recoverable. The discomfort of 

eye dryness in persons with altered rapid eye 

movement (REM) sleep becomes worse, may be because 

the objective of REM sleep is to stimulate tear secretion 

during prolonged sleep. 

 Efferent neurodeprivation : The efferent means of the 

reflex stimulation of tear secretion may be damaged in 

the pontobulbar nuclei (nucleus salivalis superior and 

lacrimalis) and their connections, nervus intermediarius 



and nervus facialis pregeniculi, nervus intermedius 

Wrisbvergi, ganglion geniculi, nervus petrosus 

superficialis major, nervus canalis pterygoideisive 

vidianus, ganglion pterygopalatinum Meckeli, nervus 

zygomaticus and nervus lacrimalis. This can be produced 

by different causes such as trauma, tumors and botulinic 

toxin infiltration and, may have various collateral 

manifestations such as neurotrophic keratitis, 

pregeniculate facial palsy, neuralgia and crocodile tears. 

 Tantalic: Tantalic dry eyes are those that, despite having enough tears, have 

a dry ocular surface. There are three types of tantalic dry eyes: 

lid-eye incongruency, epitheliopathic and evaporation. 

 Lid-eye incongruency: Lids cannot create, maintain, and 

reshape the Lacrimal film onto the ocular surface because of 

lid palsy, ectropion, lagophthalmos, lid coloboma, 

exophthalmos, local protrution by pterygium or dermoid cyst, 

blepharochalasis, conjunctivochalasis, antimongoloid lid 

fissure or half opened eye sleep. 

 Epitheliopathic: Corneal and conjunctival epithelium is 

hydrophobic. They needs to increase their critical surface 

tension with a healthy surface covered with the appropriate 

mucins to make them dacryophilic, so that tear spreads over 

them forming a lacrimal film. Therefore epithelial dystrophies, 

limbal deficiency, corneal conjunctivalization, keratitis-

ichthyosis-deafness syndrome, rare cases of diabetic or 

hypoparathyroid endocrine keratitis, corneal caustications, 

endothelial decompensation and many other causes can 

produce a tantalic dry eye. 

 Evaporation due to environmental circumstances: Among 

these are excessive air conditioning, fans, electric fans, open 

car window and wind, running without spectacles, polluted air 

or dry air.  



Pathogenesis (Samprapti) Ayurvedic Concept: 

The sequence of production of disease from vitiation of Doshas to 

manifestation of signs and symptoms of the ailment is known as the Samprapti24. 

It encompasses the dispersion of vitiated Doshas and Dosha-Dooshya-

Sammurcchana at the site of Khavaigunya25. In Ayurveda, separate pathogenesis 

of each and every Netra-Roga has not been described by the Acharyas, except in 

Timira Roga and Vartmagata Rogas. Instead, they described a generalized 

Samprapti for all eye diseases. This Samprapti applies to Sushkakshipaka as well: 

The Doshas vitiated by indulgence in foods and habits particularly 

harmful to the eyes (Achakshusya Aahara-Vihara) propagates through the 

channels (Sira) towards head (Uttamanga) and enter the parts of the eye to 

produce diseases26. In traumatic lesions, vitiation of Doshas succeeds the 

disease27. 

Samprapti Ghatakas: 

Dosha :  Vaata (Praana, Udaana & Vyaana) 

  Pitta (Paachaka & Bhraajaka) 

Dushya :  Kaphashrayi Dhaatus (Rasa, Maamsa, Meda, Majja) 

&Rakta 

Agni :   Mandagni or Vishamagni leading to Aama formation 

Srotas : Rasa-Rakta Vaahi Siras 

Sroto-dushti : Sanga 

Roga Marga :  Madhyama 

Adhishthaana: Sarvagata (Netra) 

  



Shad Kriyakala and Samprapti of Shushkakshipaka:  

This process can be summarized as follows:  

 

Pathogenesis of Dry Eye Syndrome28: 

The ocular surface and the tear secreting glands function as an integrated 

unit via a neuronal feedback loop to refresh the tear supply and to clear used 

tears. Lacrimal gland disease alters ocular surface and ocular surface disease 

alters the lacrimal gland function28. Dysfunction of the lacrimal functional unit 

may develop from aging, a decrease in supportive factors (such as androgen 

hormones), systemic inflammatory disease (such as Rheumatoid Arthritis), 

ocular surface diseases (such as Herpes zoster ophthalmicus) or surgeries that 

disrupt the trigeminal afferent nerves (eg. Laser in situ keratomileusis), and 



systemic disease or medications that disrupt the efferent cholinergic nerves that 

stimulate tear secretion. 

This leads to decreased washout of surface debris and bacteria as well as 

increased presence of inflammatory cytokines and decreased growth factors to 

maintain ocular surface integrity. As a result of this, the surface epithelium 

shows a decrease in the conjunctival goblet cell density, followed by squamous 

metaplasia, and in later stages, keratinization. When the epithelial damage 

spreads deeper than the surface layer, the epithelial tissue can become loosened, 

water-logged and leaky to both water and electrolytes. Injured epithelial cells 

may also secrete collagenase enzyme that can dissolve the collagen fibres in the 

corneal stroma, the scaffolding of the cornea, and result in corneal ulceration29.  

Cytokines are hormone-like proteins that regulate the immune response. 

They also damage tissue when overabundant. Cytokines and other pro 

inflammatory mediators lead to activation of more T-cells, production of more 

inflammatory substances, and tissue damage. 

Ordinarily, when any kind of an invasion or disruption is detected, more 

tears are produced to flush out the entire lacrimal system. In autoimmune 

diseases, however, the inflammatory response in the eye can attack healthy 

epithelial cells with enzymes that are meant to lyse invaders, damaging the 

matrix of tears and the conjunctiva. The main and accessory lacrimal glands may 

be susceptible to inflammation due to an age- and hormone related degenerative 

process. The change in tear secretions leads to the pathophysiology described 

above as a neurological inflammatory disease that becomes a constant cycle. As 

sensory input to the lacrimal glands decreases, the quantity and quality of tears 

is reduced, causing further irritation of the ocular surface30. 

Steps in the cycle of inflammation in KCS31: 

1. When the ocular surface and lacrimal glands are chronically irritated, T-cells 

become activated. 

2. These activated T-cells recruit additional T-cells and cause an immune-

based local inflammation. 

3. Cytokines are released in tears; this further irritates the ocular surface and 

blocks messages to the lacrimal gland. 



4. As a result, normal tear secretion is reduced, and chronic dry eye syndrome 

symptoms develop. 

Purva Rupa (Prodromal signs and symptoms) of Shushkakshipaka:  

Purvarupa is the symptoms which indicate towards the oncoming 

disease32. In Samanya Purvarupa, it is not possible to identify the Dosha involved 

in producing particular symptoms whereas in Vishesha Purvarupa, the Dosha 

specific symptoms of the disease are manifested, although in a milder form33. As 

far as Sushkakshipaka is concerned, no specific prodormal symptoms have been 

mentioned. The Samanya Purva34 rupa of Netra Rogas should be considered as 

Purva Rupa of Shushkakshipaka as well. 

Rupa (signs and symptoms): 

Full expression of the disease with all signs and symptoms after the Dosh- 

Dushya-Sammurchna denote the Vyakta stage of the disease35. There are trivial 

differences in the description of the disease Sushkakshipaka by different 

Aacharyas, probably because of different opinions regarding the acceptance of 

Dosha predominancy in of the disease. Aacharya Sushruta has described it as a 

Vataja disorder; Acharya Vagabhata describes it as a Vaata-Pittaja condition 

whereas Aacharya Karala states it to be a Sarakta-Vaataja disease. The Rupa as 

described by different Acharyas are as follows36, 37, 38, 39, 40, 41: 



 

Clinical features of dry eye syndrome: 

Symptoms: 

Clinical manifestations of Dry Eye may be trivial like itching or burning to 

serious one like blindness. The spectrum of complaints found in dry eye in order 

of frequency includes foreign body sensation (gritty feeling), excessive secretion, 

burning, redness, photophobia, blurred vision, itching and pain42. Patients with 

severe filamentary keratitis may complain of severe pain brought on by blinking. 

Surprisingly, patients seldom complain that their eyes are dry, although some 

may report a lack of emotional tears or a deficient response to irritation 

stimuli43. 

There may be crusting of eyelids and sticking which is commonly seen in 

the morning on waking up. Nonspecific symptoms include headache, heaviness 

of eyes or tiredness45. 



Many ocular surface diseases produce symptoms that are similar to those 

associated with Dry Eye. Identifying characteristics of the causative factors such 

as adverse environments (eg. air travel, sitting near an air conditioner, low 

humidity), prolonged visual efforts (e.g. computer use, reading), or ameliorating 

circumstances (symptomatic relief with the use of artificial tears, keeping the 

eyes closed and a diurnal pattern with worse symptoms later in the day) are 

helpful in differentiating Dry eye from other disorders44. 

Signs43:Signs of dry eye include presence of stingy mucus and particulate matter 

in thetear film, lusterless ocular surface, conjunctival xerosis, Bitot’s 

spots, reduced marginaltear strip and corneal changes. 

Precorneal tear film: One of the earliest signs of dry eye is the presence of an 

increased amount ofmucin strands and debris in the 

precorneal tear film. In dry eye lipid contaminated 

mucinaccumulates in the precorneal tear film. 

Marginal tear strip: In dry eye marginal tear film is reduced in height (less than 

0.3 mm) and isconcave and contains mucus and debris. 

In severe case of dry eye it may be absentaltogether. 

Corneal changes43: In moderate to severe case of dry eye the following corneal 

changes may be present. 

 Punctuate epithelial erosions involving the inferior 

cornea which are best shown following instillation of 

fluorescein into the inferior conjunctival fornix. 

 Filaments appear as small comma-shaped opacities 

with the free end hanging over the cornea and moving 

with each blink. These filaments are composed of 

central mucus core encased by epithelial cells and are 

best shown on rose Bengal dye staining. 

 Mucus plaques appear as semitranslucent whitish grey, 

slightly elevated lesions of varying shape and size. They 

consist of mucus, epithelial cells and 



proteinaceous/lipoidal material. These plaques are 

usually seen in association with corneal filaments. 

 Dellen unassociated with limbal elevations may be seen 

in cases of severe KCS. 

 Corneal thinning and rarely perforation may occur in 

cases of severe dry eye. 

Classification of Dry Eye46: 

1. Tear deficient dry eye:It occurs due to either decreased secretion of tears or 

inability of the secreted tears toreach the ocular surface. This is subdivided 

into two categories: 

 Sjogren’s syndrome tear deficiency (SSTD) 

 Non-Sjogren’s tear deficiency(NSTD) 

The former (NSTD) has definite association with autoimmune 

systemic diseases, where the latter (SSTD) has not any relationship. 

Sjogren’s Tear Deficiency: Decreased tear secretion occurs in Sjögren’s 

syndrome which is a chronic inflammatory disorder characterized by 

lymphocytic infiltration of exocrine glands, especially the lacrimal and 

salivary glands. The condition may be primary or secondary. 

 The primary Sjögren’s syndrome is characterized by dry eyes with dry 

mouth, a positive focus score on minor salivary gland biopsy and positive 

serum autoantibodies like ANA, rheumatoid factor or Sjögren’s syndrome 

specific autoantibodies like anti-Ro (SS-A) and anti La (anti- SS-B). 

 Secondary Sjögren’s syndrome is characterized by the presence of 

systemic connective tissue disorder like rheumatoid arthritis, systemic 

lupus erythematosus and scleroderma along with the features of primary 

Sjögren’s syndrome. 

Non-Sjogren’s Tear Deficiency: This condition is not associated with any 

clinical manifestations or systemic features of autoimmune disease. The 

largest category of patients who have dry eye syndrome comprises those 

with Acquired primary Lacrimal gland deficiency and Idiopathic 

keratoconjunctivitis sicca syndrome. The mechanism of development is 



unknown but may result from age-related changes in the Lacrimal gland. It is 

thought to be related to lowering of androgen levels produced by the 

ovaries. Men develop dry eye related to hormones with less frequency and 

intensity than women. 

In idiopathic KCS, despite the absence of circulating auto antibodies, 

an immune mechanism may be in play, as round cell infiltrations of the 

lacrimal gland and ductal tissues have been reported. The causes of this type 

of dry eyes like Age-related, Hormonal, Pharmacologic, Immunopathic, 

Hyponeutritional etc. 

Clinical presentation and progression can be severe with SSTD. 

Patients who have SSTD tend to have more severe symptoms and more 

serious findings than non- SSTD patients do. More worrisome is the 

possibility of the development of sterile ulcers of cornea. Ulceration of the 

cornea can be peripheral or pericentral; both thinning and perforation of 

those ulcers can occur. Secondary infection is enhanced because of lack of 

antimicrobial tear proteins combined with the disruption of the integrity of 

the corneal surface. 

2. Evaporative dry eye: 

When tears are present in sufficient quantity, excessive evaporation that 

occurs in specific periocular disorders will cause dry eye disease. Some of 

these disorders can coexist with some of the tear deficient causes of dry eye. 

The causes of evaporative dry eye are: 

Lipid abnormalities: There is no known specific lipid deficiency of 

tear film. There may be however, an absence of meibomian gland openings in 

a rare condition called congenital anhidrotic ectodermal dysplasia, 

characterized by absent or reduced sweating, hypotrichosis, and total or 

partial anodontia. 

The destruction of meibomian glands can occur in extensive 

involvement of lids in severe injuries and inflammatory states, but this is 

accompnied by complete destruction of aqueous and mucin elements as well. 

More common, however, are the alterations in lipid composition, usually as a 

result of chronic blepharitis and meibomain gland dysfunction. Chronic 

blepharitis which is frequently associated with Acne rosaecea is related to the 



development of superficial punctate erosions of the cornea. It may be that skin 

lipids from the abnormal lid margin enter the tear film and cause a break 

down of the normal tear film. Also the possibility exists that the altered lipid 

(increase in free fatty acid contents) may cause damage directly to the ocular 

surface. 

Meibomian gland dysfunction (MGD) results in poor quantity and 

quality of tear oil layer. The most common form of MGD is obstructive and 

manifests as reduced expressibility of meibomian oil and morphologically 

abnormal acini and ductules. Closure of gland orifices results in tear film 

hyperosmolarity. The inflammation associated with MGD also can involve the 

ocular surface. 

Lid and Blink disorders: 

Tear film is unstable ordinarily and it needs blinking of lids for its 

spread. Shear forces produced by the moving lids play a vital role in the 

maintenance of a normal tear film. Compromise of the lid-globe contact or an 

abnormality of the normal blinking process can adversely affect the tear film 

stability and turnover. When an area of cornea or conjunctiva is not covered 

by a blink, it results in an area of non-wetting. Epithelium in this area 

gradually gets dessicated and/or keratinized. The exposed surface area during 

inter-blink intervals is enlarged and the blink rate is reduced in attentive and 

concentrated states, for example, when one is working at a video display 

terminal or is reading, watching movies in a dark room, knitting and driving. 

Increased exposure and decreased blink rate along with environmental 

factors such as low humidity, airborne paper dust, laser and photocopy toner, 

building contaminants in office environment also leads to the increased 

evaporation of the tears. 

Computer Vision Syndrome or Visual Display Terminal Syndrome 

(VDTS): 

Additionally, the static electricity generated by the display screen itself 

attracts dust particles into the immediate area. These can also contribute to 

particulate matter entering the eyes. This explains why under such 

circumstances dry eye complaints develop frequently in subclinical 

asymptomatic individuals and worsen in patients with dry eye. 



Classification according to the Severity47: 

The clinical symptoms and signs of the many millions of the patients 

with dry eye canpresent with thousands of combinations related to 

etiologies, affected types ofdacryoglands and ocular surface, and severity of 

the damage. In order to do a practicalclassification of severity, the disease is 

classified into three grades on the basis of theclinical examination, i.e. 

symptoms and signs: grade 1 or mild (symptoms without slitlamp signs); 

grade 2 or moderate (symptoms with reversible signs); or grade 3 or 

severe(symptoms with permanent signs). 

 Grade 1 or Mild – Patients in this grade frequently have symptoms of ocular 

surfacedryness in normal environmental circumstances: dryness, burning 

sensation, itching, ocular tiredness, photophobia, photo-induced cough, 

momentarily blurred vision that improves with repeated blinking and 

fissural clonic blepharospasm. In this Grade 1 or mild dry eye, a previous 

initial period can be introduced with the name of Grade 1 – minus when these 

symptoms appear only under overexposure that in the same conditions do 

not produce symptoms in normal persons, i.e wind, fan, open car window, air 

conditioning, polluted air, low environmental humidity, contact lens wear or 

physical corporal tiredness. Usually in this stage of Grade 1-minus the 

patients is not aware that he or she has an incipient dry eye. 

 Grade 2 or Moderate – The patient, more or less evident symptoms, has 

reversible slit lamp signs such as epithelial erosion, keratopathia punctata, 

keratopathia filamentosa, short BUT, hyperemia of the exposed conjunctival 

trigoni, secretion sleep of the ocular surface or marginal blepharitis. 

 Grade 3 or Severe – Besides the symptoms of ocular dryness, patients will 

present with signs that have evolved to permanent sequelae such as corneal 

ulcers, corneal neovascularization, squamous epithelial metaplasia, or 

retraction of the conjunctival folds of the lower cul-de-sac of the lacunar sulci 

etc. In this Grade 3 or severe dry eye a Grade 3 plus may be introduced when 

the keratinization, scarring and lesions of central cornea which permanently 

reduce the visual acuity. 

Diagnosis: 



Patients with dry eye can present to clinicians in a variety of ways. Typical 

dryeye patients complaint of eye irritation; however, some patients complaint of 

blurred orfluctuating vision, and occasionally, patients with severe dry eye have 

no complaints83.Diagnosis of dry eye by symptoms alone is difficult, because 

many ocular surfacedisorders share similar symptoms. Furthermore, dry eye 

patients present with a variety ofcomplaints that correlate poorly with objective 

signs of their disease. This may be due inpart to the lack of specific neural 

receptors for dryness on the ocular surface49. The highlydynamic nature of dry 

eye, whose severity may fluctuate with the level of desiccatingenvironmental 

stress and visual effort, the variable tolerance of individuals to ocular pain,and 

the variety of terms patients use to describe their eye irritation symptoms, mean 

that asingle complaint cannot be used to screen patients for dry eye. Although 

symptoms or a history of ocular irritation are not sufficient to arrive at a 

diagnosis, they may be used as indicators of dry eye50. 

Summary of the tests used in diagnosis of Dry Eye 

 



The diagnosis of dry eye syndrome is made from a combination of the 

clinical history, a suggestive constellation of abnormalities on Schirmer testing, 

vital dye staining, tear break up time test and if available, confirmatory 

laboratory evidence of increased tear osmolarity and decreased reflex lactoferrin 

levels. The classification of the severity of the disease can be made for the 

purpose of individualizing the therapy. 

Mild dry eye syndrome can be defined in patients who have a Schirmer 

test between 10-15 mm in 5minutes and minimal or no ocular surface dye 

staining. Moderate dry eye syndrome can be defined in a Schirmer test of 6-10 

mm in 5 minutes with moderate staining. Severe dry eye syndrome can be 

defined as diffuse confluent staining, often with filaments and Schirmer test 

reading of less than 5 mm in 5 minutes. A laboratory and clinical evaluation for 

autoimmune disorders should be considered for patients with significant dry 

eyes, other signs and symptoms of an autoimmune disorder (e.g. dry mouth), or a 

family history of an auto-immune disorder51. 

Prognosis of Sushkakshipaka52: 

Sushkakshipaka is a Sarvagata, Saadhya (Curable) disease. All the 

Acharyas have described it to be a Aushadha (Ashastrakruta) Saadhya Vyaadhi. 

Complications: 

Acharya Vagbhata has enumerated the Sushkakshipaka in 18 diseases 

whichcan acquire chronicity and termed as 'Pilla'.53 

Treatment of Sushkakshipaka: 

 Local Measures: These include Tarpana, Putpaka, Seka, Ashchyotana, Anjana 

and Nasya54. 

1. Ashchyotana: It is first modality of treatment to be adopted in eye 

diseases. 

Following Ashchyotana Yogas are given in the classics: 

 Ashchyotana with decoction of Daarvi and Prapaundrika55. 

 Ashchyotana with Manjihstha, Madhuka, Kaalanusari Saariva, Lodhra, 

Laksha and Prapaundrika reduces congestion55. 



 Ashchyotana Yoga made up of filtrate of the Kalka (coarse paste) of 

Draksha and Chandana in Tandulodaka along with honey alleviates 

lacrimation and burning sensation55. 

2. Parisheka54: 

 Irrigation of eyes with lukewarm or cold milk with a little bit of 

Saindhava. 

 Irrigation of eyes with milk processed in Haridra and Daruharidra 

with some Saindhava. 

3. Anjana: 

 Raskriya Anjana consisting of Saindhava, Devadaru and Shunthi 

pasted with Matulunga juice, Ghrita, breast milk and water is indicated 

for the treatment of Sushkakshipaka128. 

 Anjana prepared from Shunthi rubbed with Ghrita and breast milk54. 

 Anjana prepared from Anoopa and Jalaja Vaasa combined with 

Saindhava and Shunthi in minute quantity54. 

 Keshaanjana - Anjana prepared from human hairs rubbed with Ghrita 

on mirror followed by Masee preparation in Mallaka Samputa. Masee is 

further triturated with Ghrita in Lauh-Khalva55. 

 Lauha and Srotonjana powders are processed in decoction of 

Triphala, Manjistha and Katentkateri till it solidifies. Its fine powder 

used as Anjana relieves from burning sensation and redness55. 

 Taamra Bhasma, Saireyaka flower, Pundrahva, Madhuka, Kalanusari 

Saariva processed in goat milk and made into a Varti (Pindanjana) is 

indicated as Anjana55. 

4. Tarpana54: 

 Tarpana with supernatant part of Ghrita. 

 Tarpana with Ghrita processed in drugs of Jeevaneeya Gana. 

5. Putpaka55: 

 Snehana Putpaka. 

6. Nasya55: 

 Nasya with Jeevaneeya Ghrita. 

 Anutaila Nasya. 



 Nasya with Taila processed in Sariva, Vidari, Bala, Madhuka, Utpala, 

Draksha, Vasa, Jeevaka, Chandana, Jangala Mansarasa and milk. 

 Systemic measures: 

1. Ghritapaana55: Following Ghritas are indicated for oral intake: 

 Intake of Kevala Ghrita after meals. 

  Jeevaneeya Ghrita. 

 Ghrita processed in Kuleera Rasa and milk. 

 Ghrita indicated for treating Vaataja Abhishyanda. 

2. Vasti55: If the condition is not relieved by any of the above procedures, 

Vasti with milk processed in Madhuka, Shatahwa powder and 

supernatant of Ghrita should be given. 

 Treatment of Pilla stage56: Acharya Vagbhata has described the treatment 

of chronic stage (Pilla) besides specific treatment. It includes Snehana, 

Vamana, bloodletting by Sira Vedha, Virechana followed by repeated 

scrapping of lids. Specific Yogas like Tutthaadi Sechana, Karanjaadi Raskriya, 

Rasaanjanaadi Anjana, Pushpakaseesadi Anjana, Lakshaadi Mashi etc. are 

also described for the local application. 

Pathya57: 

1. Ahara: Purana Yava, Godhooma, Shali Dhanya, Shashtika Dhaanya, 

Kodrava, Mudga, Shaka, Jaangala and Shakuna Maamsa, 

Dadima, Sita, Saindhava, Triphala, Draaksha, Naabhasa Jala, 

Ghrita and other Kapha-Pitta suppressive diet. 

2. Vihaara: Eye wash with Triphala, blood letting, purificatory measures 

(eg. Pancha Karma), Regular use of Anjana and Nasya, looking 

after the health of ones own feet (eg. Foot massage and bath, 

maintaining hygiene, wearing footwear), using umbrella, and 

maintaining general cleanliness. 

Apathya57: 

1. Aahara: Vidahi and Vishthambhi Aahara and Aushadha, Adhyashana. 

2. Vihara: Vegavidharana, Krodha, Shoka, Divasvapana, Ratrijagrana, 

seeing very shining, fast moving and minute objects. 



Management of Dry Eye: 

Therapy of dry eye, or lacrimal keratoconjunctivitis (LKC), requires 

amultiprolonged approach aimed at: 

 Eliminating exacerbating factors, 

 Supporting the tear-producing glands 

 Hydrating the ocular surface 

 Restoring normal tear film osmolarity 

 Stabilizing the tear film and 

 Inhibiting the production of inflammatory mediators and proteases. 

These therapies may be tailored to individual patients based on the 

severity of their secretory dysfunction, ocular surface disease and 

inflammation58. 

1. Eliminating exacerbating factors: 

Factors that may decrease tear production or increase tear 

evaporation, such as the use of systemic anticholinergic medications (e.g. 

antihistamines and antidepressants) and desiccating environmental stresses 

(e.g. low humidity and air conditioning drafts) should be minimized or 

eliminated. Video display terminals should be lowered below eye level to 

decrease the interpalpebral aperture, and patients should be encouraged to 

take periodic breaks with eye closure when reading or working on a 

computer. A humidified environment is recommended to reduce tear 

evaporation. This is particularly beneficial in dry climates and high altitudes. 

Tear evaporation can be reduced by placement of side panels and moist 

inserts on eye glasses59. Nocturnal lagophthalmos can be treated by wearing 

swim goggles, taping the eyelid closed or tarsorrhaphy. 

2. Support of the functional unit: 

Therapies that support the functional unit are aimed at normalizing 

tear secretion by dysfunctional secretory glands and/or promoting normal 

growth and differentiation of the ocular surface epithelia. Androgen 

hormones are well recognized for their ability to maintain lacrimal gland 

secretory immune function and suppress the lacrimal gland inflammation 

that may be triggered from ocular surface irritation or from an autoimmune 



reaction. The presence of androgen receptors in tear-secreting glands on the 

ocular surface (meibomian glands, corneal and conjunctival epithelia and 

accessory Lacrimal glands) suggests that these hormones may support tear 

secretion when applied topically60. Clinical trials of topically administered 

androgens for therapy of LKC are currently in progress. 

Topical application of biologically active constituents that are found in 

tear fluid can be considered for treatment of patients with severe lacrimal 

dysfunction and LKC. Topically applied vitamin A was reported to improve 

conjunctival squamous metaplasia in patients with cicatricial conjunctival 

disease (e.g. Stevens-Johnson syndrome), mucin deficiency and conjunctival 

graft versus host disease61. Vitamin A appears to be most useful for treating 

hyperkeratinization of the lid margins. 

Serum and plasma contain several growth factors that are present in 

tears, including vitamin A, epidermal growth factor (EGF), nerve growth 

factor (NGF), and TGF-P. Clinical trials of topically applied autologous serum 

or plasma drops have produced conflicting results in improving the signs and 

symptoms of non- Sjögren’s and Sjögren’s related LKC. Autologous plasma 

may offer advantages over serum because it contains clotting factors such as 

fibrin and fibronectin that may promote epithelial attachment and wound 

healing62. 

3. Hydrating, stabilizing and lubricating therapies: 

Patients with aqueous tear deficiency have a reduced tear volume, 

elevated tear osmolarity, increased tear electrolytes, and decreased tear film 

stability. These alterations can be treated with artificial tears, secretogogues 

and punctal occlusion. Topically applied artificial tears are a mainstay of 

therapy for aqueous tear deficiency. Artificial tears are aqueous solutions 

that contain polymers that determine their viscosity, shear properties, 

retention time and adhesion to the ocular surface. 

Artificial tears have been reported to provide temporary improvement 

in symptoms of eye irritation and blurred vision, visual contrast sensitivity, 

tear breakup time, corneal surface regularity, and ocular surface dye staining. 

They have not been found to reverse conjunctival sqaumous metaplasia63. 



Preservative-free artificial tears should be considered for treatment of 

patients who instill them more than four times a day to relieve their 

symptoms. 

4. Secretogogues: 

Secretogogues stimulate endogenous tear production by the lacrimal 

glands and/or the ocular surface epithelia. Patients who were treated with 

pilocarpine at a dose of 5 mg QID experienced a significantly greater overall 

improvement in “ocular problems,” in their ability to focus their eyes during 

reading, and in symptoms of blurred vision, compared with placebo-treated 

patients64. The most commonly reported side effect from this medication was 

excessive sweating, occurring in over 40% of patients. 

5. Anti-inflammatory therapy of dry eye65: 

The traditional approach to treat dry eye has been to hydrate and 

lubricate the ocular surface with artificial tears. Artificial tears do not directly 

inhibit the ocular surface inflammation of lacrimal keratoconjunctivitis, 

although it may secondarily decrease inflammation through their ability to 

lower tear osmolarity and to dilute the concentrations of noxious and 

inflammatory factors in the tear fluid and flush them from the ocular surface. 

Anti-inflammatory therapies that target one or more of the components of 

the inflammatory response to dry eye have been reported to be efficacious in 

treating the signs and symptoms of dry eye. Anti-inflammatory therapies may 

be considered for patients with a stagnant and unstable tear film who 

continue to have symptoms or who have corneal disease on aqueous 

enhancement therapies.  

The excellent safety profile and efficacy of CsA with twice-daily dosage 

makes it the obvious choice for initial and prolonged therapy. Topical 

steroids and oral tetracyclines may be added in patients who do not respond 

to CsA and those who show improvement but continue to have symptoms 

and ocular surface disease. 

  



6. Management of Dry Eye with Contact Lensess66: 

Contact lenses can be used as an aid to manage dry eye disease or 

ocular surface exposure by preventing or reducing surface evaporation. They 

can help reduce surface discomfort from keratinisation or filamentary 

keratitis and rigid lenses can overcome the effects of irregular astigmatism. 

Their use is normally reserved for patients with moderate to severe dry eye 

liable to epithelial breakdown and unresponsive to topical treatment and 

their use is supplemented with ocular lubricants. Hydrogel, silicone hydrogel, 

and silicone rubber lenses have been evaluated, but there is an increasing 

interest in the use of rigid corneal and scleral lenses. For each lens the 

potential benefit of a reservoir of fluid trapped behind the lens and the 

mechanical protection provided has to be weighed against the increased 

evaporation from the surface of the lens, reduced tear flow, and the risk of 

infection.  

Surgical therapy for ocular surface disorders: 

Although treatment of underlying inflammation or supplementation of 

tearcomponents often improves symptoms of irritation, surgery may be 

necessary in patients with severe symptoms, eyelid malpositions, secondary 

deformities of the ocular surface, or intolerance to the medical therapy142. 

Therefore, all patients undergoing an evaluation for dry eyes or ocular 

surface disorders should be carefully examined for conditions that may 

benefit from surgical attention. Surgery for dry eyes and ocular surface 

disorders can be classified under two main categories. Some procedures are 

designed to correct underlying abnormalities such as eyelid malpositions. 

Other adjunctive therapies such as punctual occlusion or botulinum toxin 

injections are effective in alleviating the symptoms of irritation, especially in 

conjunction with medical therapy67. 
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DRUG REVIEW 



 

In this study, Keshanjana was used for clinical study.  

Ingredients of Keshanjana :( A. H.U. 16/30-31) 

1. Go-Ghrita  

2. Nri-Kesha Masee 

Ghrita 

Synonyms  :  Ghrita, Aajya, Havi, Sarpi. 

Latin name  :  Butyrum depuratum. 

Classification:  

A.  According to the source: 

  Dadyotha - obtained from curd. 

  Kshirotha - obtained from Kshira. 

  Takrotha - obtained from Takra. 

         (Sarvanga Sundara on A. H. Su. 5.36)  

B. According to the period: 

  Nutana - Upto 1 year old. 

  Purana - Upto 10 years old 

  Kaumbha - Upto 100 years old. 

  Mahaghrita - After 100 years. 

       (Su.Su. 45.107-111) 

Properties and uses: 

 Rasa   : Madhura 

 Guna   : Guru, Snigdha, Mridu (Naveena), Sara 

(purana) 

 Virya   : Sheeta 

 Vipaka  : Madhura (Naveena), Katu (Purana) 

 Doshaghnata   : Vata-pitta shamaka (Naveena) 

     Tridosha Shamaka (Purana) 

 Ghrita is a Sneha Dravya belonging to Jangama Varga. It is considered 

best in all Sneha Dravyas (C.S.Ni.1/40, A.H.Su.16/2). In Ayurveda, 8 varieties of 

Ghrita have been described according to the different animals from which it is 

obtained. Though the Ghritas of these animals are used in many conditions, 



Ayurveda recommends the Go-ghrita (Cow-ghee) as best, (C.S.Su. 26.40) and if 

not specified, the epithet Ghrita always applies to Go-ghrita. 

 For this study, Cow ghee was procured from National dairy research 

institute experimental dairy, Karnal on 23rd June, 2008. On the date of 

manufacturing, chemical parameters of Ghee were moisture- 0.23%, acidity 

(Oleic Acid)- 0.59%, BR Reading – 41.5, RM Value -28.54 and Baudouin Test – nil.    

Composition of Cow-ghee: 

 Cow ghee contains triglycerides 97-98 %, diglycerides 0.25-0.4 %, 

monoglycerides 0.016 - 0.038 %, Glyceryl esters 0.011- 0.015 %, Keto acid 

glycerides 0.015-0.018 %, free fatty acids 0.1-0.44 %, phospholipids 0.2-1.0%, 

sterols 0.22- 0.41%. Vitamin A - 2500 IU/100gm, Vitamin D - 8.5 x 10-

7gm/100gm, Vitamin E- 24 x 10-3 gm/100gm, Vitamin K -1 x 10-4gm/100gm. 

Glycerides - Butyric acid 4.5-6 %, Caproic acid 1-1.36 %, Capric acid 1.5-1.8 %, 

Caprylic acid 0.9-1 %, Lauric acid 6-7 %, Myristic acid 21-23 %, Palmitic acid 19- 

19.5 %, Stearic acid 11-11.5 %, Arachidic acid 0.5-0.8 %, Oleic acid 27-27.5 %, 

Linoleic acid 4-5 %. 

Melting point of Ghee: 350C 

Rate of absorption: 96 %, highest of all oils and fats. 

Pharmacological properties: 

 Vitamin A, vitamin E and beta-carotene present in cow ghee are helpful in 

preventing oxidative injury to the body. Vitamin A also keeps epithelial tissue of 

the body intact, keeps the ocular surface healthy and prevents blindness 

(Bhaishya Kalpana Vigyanam, 1991, K.R.C. Reddy). 

 When ghee is prepared with certain specified drugs in accordance with a 

prescribed procedure, its potency and utility increases many fold. This is 

because no other unctuous substance mentioned in Ayurveda has such a 

tremendous capacity to absorb and carry properties of the drugs with which it is 

processed.(Ch.S.Ni.,1.37-39). Ghee is lipophilic and this property facilitates 

transportation of the ingredients of formulation inside the cell. Thus, Ghee is one 

of the best carriers of the drug molecules which also provides essential nutrients 

and critical anti-oxidants to the human body for its protection and growth 

(Bhaishya Kalpana Vigyanam,1991, K.R.C.Reddy).  



Nri-kesha (Human scalp hairs) 

Synonyms: Kesha, Shiroruha (Scalp hair), Roma, Loma, Tvagajam, Charmajam, 

Taruruham (Body hair), Pakshma (Eyelashes), Smashru (Beard). 

 In Ayurvedic literature, we don’t find mention of the properties of Kesha, 

although it has been described to originate from Pitraja Bhavas and as a Mala of 

Asthi Dhatu. Hairs of various animals and birds are indicated for fumigation and 

dusting in many diseases eg. in Arsha (piles), Manasa rogas, Graha badha, 

Khalitya (alopecia) and for inducing abortion etc. Just at one reference we find 

the use of hairs of peacock for internal use (Lehana) in Kasa- swasa (K.S.Ch. 

10.135). In ophthalmic therapeutics also, only one anjana (the anjana in study; 

A.H.Ut. 16.31) contains the Masee prepared from human scalp hairs. 

In Unani medicine, hairs are described as Sheeta and Ruksha. In another opinion, 

these are regarded as hot and un-unctous in third degree. Burnt hairs are 

described as cold and un-unctous in third degree. It is used with Mridarshringa 

(Litharge) in dry itching in eyes. Dusting of burnt hairs over wounds hastens its 

recovery. (Unani Dravya-Guna-Adarsh, Hakim Daljeet Singh). 

 Modern Medicine identifies no such uses of hairs although Lanolin, a 

hydrophilic base is derived from the sheep wool, and is used as a vehicle for 

many ointments (Remington’s Pharmaceutical Science, 1980). Liquid lanolin is 

used as lubricating ointment in Dry Eye Syndrome. 

Chemical composition of hair: Human hair is a complex fiber made up of 

various morphologic components and different chemical species. The chemical 

composition of hair fiber includes essential functional elements like amino acids, 

keratin, melanin, andprotein. Though there are different chemical components 

present in the human hair, it is an “integrated” system. Different chemical 

components in human hair act together to maintain the normal flow of functions. 

Some of the important structural and functional chemical components and their 

significance for hair care are as follows: 

Protein: Protein is the most important element and is present throughout the 

hair from root to tip. Hair, from its growth under the skin of the scalp, 

is filled with a fibrous protein called keratin. Most of the keratinous 

proteins are present within the cortical cells, but significant and 



important proteins are present also within the cuticle which provides 

elasticity to the hair. Proteins are also present in the medulla of hair 

fibers but they are probably of little physicochemical significance. The 

protein of hair is made up of long chains of amino acids. The amino 

acids are joined to each other by chemical bonds called peptide bonds 

or end bonds. The joining of these small peptide bonds produces long 

chains of amino acids which are called polypeptide chains. The keratin 

protein found in hair is called "hard" keratin. It remains undiluted in 

water and is made up of eighteen amino acids among which the most 

important is cysteine which provides strength to the hair. There is a 

lot of cysteine in alpha-keratin, the protein that makes up the 

fingernail, skin and hair. For this reason cysteine supplements are 

sometimes marketed as anti-aging products that claim to stimulate 

the formation of collagen and improve skin elasticity. Cysteine 

supplementation may also help speed the healing of burns and 

wounds, and improve joint flexibility in those with rheumatoid 

arthritis. It is generally observed that male scalp hair or dark colored 

hair contains more cystine when compared to female or lighter 

colored hair. 

Other than cystine, the cuticle of human hair contains cysteic acid, 

proline, threonine, isoleucine, methionine, leucine, tyrosine, 

phenylalanine, and arginine in quite high proportions compared to 

the other layers of the hair shaft. The middle layer of the hair 

shaft is the cortex, the most important portion where protein plays an 

important role. 

Cortex is made up of millions of polypeptide chains which are cross-

linked with each other by three different types of side bonds. These 

three side bonds that link the polypeptide chains of the hair are 

hydrogen, salt and disulfide bonds. Hydrogen bonds that are found in 

abundance in the polypeptide chains are a weak physical side bond. 

The disulfide bonds are stronger and while there are fewer of these 

bonds than hydrogen or salt bonds, they provide most of the hair 

strength hand durability. 



Water: Water content is important in the chemical composition of hair. It 

promotes normal and healthy hair growth. The weight of the hair is 

1.37 in accordance with metric measurements, but when it is 

impregnated with water the weight increases by 12-18%. The process 

of water absorption is very rapid, about 75% of the maximum of 

water that hair can take up is absorbed within 4 minutes of exposure 

of the hair to water. The water binding of amino and guanidino groups 

is responsible for the large percentage of water absorption capacity 

by keratin particularly at low humidity. The absorption of water gives 

the hair its required moisture content which is essential for healthy 

hair appearance. With increasing humidity more water is absorbed, 

producing a decrease in the energy binding of water already 

associated withtheprotein. 

Lipids:Hair lipids are composed of fatty acid, phytosphingosine, ceramide, 

cholesterol and cholesterol sulfate. In the hair structure, lipids are 

present in Inner Root Sheaths (IRS) and hair shaft lipids provide 

sheen to the hair and contribute towards its tensile properties. The 

lipid content of the hair is not constant but varies with age and other 

factors. There is a maximal increase in hair lipids after puberty in both 

the genders. After a women reaches middle age there is a decrease in 

lipid content but it is not so in the case of men. The lipid content of the 

hair also varies between the ethnic races. On average, black African-

American, hair contains more lipid than Caucasian hair. 

Pigments: Melanin is the hair pigment which gives color to the skin and hair. 

They are produced by a group of specialized cells called melanocytes 

which are situated near the hair bulb. The melanin found in the cortex 

gets collected and formed into a bundle of pigment protein complexes 

called melanosomes. The size, type and distribution of the 

melanosomes will determine the natural color of the hair. Melanin can 

be of two types: 

 Eumelanin  

 Phaeomelanin 



Eumelanin is brown/black in color and is the most common 

type. This form of melanin gives the hair different hues ranging from 

black to brown. Phaeomelanin is the uncommon type and is red in 

color. It gives yellow, ginger and red shades to the hair. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Standard Operative Procedure( SOP) 

For Preparation of the Keshanjana And Keshamasi ointment  human scalp hairs 

were reduced to Masee ( ash) form. Bothe male and female scalp hairs were 

taken for preparation of formulation to see any difference at the analytical  level 

only. 

SOP of Male Kesha masee 

I. Procurement of raw material: 

Male scalp hairs (Kesha) were collected from various saloons in village 

Paprola and Palampur. Total quantity of raw material was 7 kg. 

II. Pre-treatment of raw materials:  

Sr. No. Ingredient Qty. 

1. Male scalp hairs 4 kg 

2. Medisprit q.s. 

 Foreign materials were removed from the hairs; thereafter above 

mentioned quantity of hairs was taken for washing. 

 Hairs were thoroughly washed with medispirit (Spirit used in medical, 

surgical and laboratory purpose). 

 Washed hairs were spread over enamel tray and subjected for drying 

under sun light for 2 days. 

Total weight of hairs after drying: 3.1 kg. 

III. Preparation of Masee 

 Reference : A. H. U 16/30 

 Principle : Putapaka 

 Equipments : Gaja Puta pits, Cow dung cakes, Weighing machine, 

earthen pots, mud smeared clothes, glass slab. 

 

 

 



 Ingredients:  

Sr. No. Ingredient Qty. 

1. Male scalp hairs 3 kg 

2. Go – Ghrita 2 kg 

 

 

 Procedure: 

 Hairs were smeared with Go – Ghrita on glass slab. 

 After proper mixing, mixture was equally divided in four parts & kept 

in four earthen pot, this pot was covered by another earthen pot and 

junction was sealed by 3 alternate layer of mud smeared cloth and 

again allowed for complete drying. 

 Then this was subjected for Putapaka in the conventional Puta. After 

placing ignited cow dung cakes & filling 2/3rd part of the pit with cow 

dung cakes the Sharava Samputa is kept and remaining 1/3rd part, is 

filled with cow dung cakes to cover the Sharava Samputa. After 

complete burning allowed for self cool.  

 The pots recovered from Puta after self cooling, then Masee collected 

from the inner surface of earthen pots. 

 Collected Masee was packed in air tight bags and kept for further 

processing.  

 Equipment specifications: 

 Upala (Cow Dung Cake): 

 Commercial cow dung cakes were used. They were taken from the 

pharmacy of Gujarat Ayurved University, Jamnagar. 

 GajaPuta: 30 Angulas = 57 cm in length, breadth & height. 

 Sharava (earthen pot): 

 Diameter : 23.5 cm 

 Depth : 3 cm 

 Thickness : 0.5 to 0.75 cm 

 Precautions: 



 Thickness of Sharava (As mentioned above) were kept uniform to 

allow the maximum heat transfer between material inside sharavas 

and fuel out side of it, with keeping the criteria to check out the 

breakage during the Puta process. After making Sharava Samputa, it 

should be completely dried, before subjecting to Puta. 

 Classical Puta was always lit from the bottom. Factors affecting the 

temperature pattern of classical Puta causing quite variation of one 

classical Puta to another because of cow dung cakes, season etc. 

 Collection of the Masee from the Sharava Samputa was done carefully 

and not allowing any foreign material on the Samputa to enter into it. 

Result: Total yield of Kesha Masee from four earthen pots = 630 gm. 

S O P of Female Kesha Masee 

IV. Procurement of raw material: 

Female scalp hairs (Kesha) were collected from various saloons in 

village Paprola and Palampur. Total quantity of raw material was 7 kg. 

V. Pre-treatment of raw materials:  

Sr. No. Ingredient Qty. 

1. Female scalp hairs 4 kg 

2. Medisprit q.s. 

 Foreign materials were removed from the hairs; thereafter above 

mentioned quantity of hairs was taken for washing. 

 Hairs were thoroughly washed with medispirit (Spirit used in medical, 

surgical and laboratory purpose). 

 Washed hairs were spread over enamel tray and subjected for drying 

under sun light for 2 days. 

Total weight of hairs after drying: 3.1 kg. 

VI. Preparation of Masee 

 Reference : A. H. U. 16/30 



 Principle : Putapaka 

 Equipments : Gaja Puta pits, Cow dung cakes, Weighing machine, 

earthen pots, mud smeared clothes, glass slab. 

Ingredients:  

Sr. No. Ingredient Qty. 

1. Female scalp hairs 3 kg 

2. Go – Ghrita 2 kg 

 Procedure: 

 Hairs were smeared with Go – Ghrita on glass slab. 

 After proper mixing, mixture was equally divided in four parts & kept 

in four earthen pot, this pot was covered by another earthen pot and 

junction was sealed by 3 alternate layer of mud smeared cloth and 

again allowed for complete drying. 

 Then this was subjected for Putapaka in the conventional Puta. After 

placing ignited cow dung cakes & filling 2/3rd part of the pit with cow 

dung cakes the Sharava Samputa is kept and remaining 1/3rd part, is 

filled with cow dung cakes to cover the Sharava Samputa. After 

complete burning allowed for self cool.  

 The pots recovered from Puta after self cooling, then Masee collected 

from the inner surface of earthen pots. 

 Collected Masee was packed in air tight bags and kept for further 

processing.  

 Equipment specifications: 

Upala (Cow Dung Cake): 

Commercial cow dung cakes were used. They were taken from the 

pharmacy of Gujarat Ayurved University, Jamnagar. 

GajaPuta: 30 Angulas = 57 cm in length, breadth & height. 

Sharava (earthen pot): 

 Diameter : 23.5 cm 

 Depth : 3 cm 



 Thickness : 0.5 to 0.75 cm 

 Precautions: 

 Thickness of Sharava (As mentioned above) were kept uniform to 

allow the maximum heat transfer between material inside sharavas 

and fuel outside of it, with keeping the criteria to check out the 

breakage during the Puta process. After making Sharava Samputa, it 

should be completely dried, before subjecting to Puta. 

 Classical Puta was always lit from the bottom. Factors affecting the 

temperature pattern of classical Puta causing quite variation of one 

classical Puta to another because of cow dung cakes, season etc. 

 Collection of the Masee from the Sharava Samputa was done carefully 

and not allowing any foreign material on the Samputa to enter into it. 

Result: Total yield of female kesha Masee from four earthen pots = 630 gm. 

Standard Manufacturing Procedure of Keshanjan 

(Goghrita and Ointment Base) 

Keshanjana Powder 

Reference : Indian Pharmacopoeia 

Principle : Grinding and sieving 

Ingredient : Prepared Kesh Mashi  

Unit process for preparation of Kesh Mashi Powder: 

 Mashi was transferred into a mixer grinder and rotated for 10 minutes. 

 The powder was collected and sieved through 400 #. 

 The remaining powder was again grinded in a mixer, rotated and sieved. 

 This process was repeated until whole powder passed through 400#. 

Results: 

Observation Kesh Mashi (Male) Kesh Mashi (Female) 

Weight of Kesh Mashi 400 300 

Final weight of Kesh 
Mashi 

381.9 285.6 

Loss 18.1 14.40 

 

  



Equipment specification: 

Mixer grinder: 

Company  : Maharaja Whiteline Mixer Grinder 

Item code  : M X 108 

Wattage  : 500 Watts 

Power supply  : 220 – 240 V / AC 50 Hz 

RPM   : 12000 – 18000 rpm 

Blender capacity : 250ml 

Mesh size  : 400# 

Preparation of Keshnjana 

Reference  :  

Principle  : Trituration  

Room temperature : 30oC 

Ingredient: 

1. Kesh Mashi (Male Hair) : 1 parts   

2. Goghrita    : 20 parts   

  

Unit process for preparation of Keshajana (Male): 

1. Initially Keshnjana and Goghrita in the ratio of 1:2 were taken and triturated 

for 6 hrs.  

2. Then gradually 100 gm of Goghrita was added and triturated again upto the 

formation of uniform mixture. 

3. This process was repeated until whole 1 kg Goghrita was utilised. 

4. After complete attrition, the Keshanjana was weighed and transfer in to an 

air tight container for further processing. 

5. The complete process was repeated for preparation of Keshnjana (Female). 

  



Results: 

Observation Male Keshnjana Female Keshnjana 

Weight of Kesh Mashi 50 gm 50 gm 

Weight of Goghrita 1000 gm 1000 gm 

Duration of trituration 8 hrs 8 hrs 

Weight of Keshnjana 1037 gm 1032 gm 

Loss 13 gm 18 gm 

Observation: 

Parameters Male Keshnjana Female Keshnjana 

Colour Jet Black Jet Black 

Consistency Thick & Semi solid Thick & Semi solid 

Touch Smooth Smooth 

Equipment Specification: 

Khalva Yantra: 

 Material  : Iron 

 Dimensions (Internal) 

 Length  : 38 cm 

 Central breadth : 22 cm 

 Height  : 10 cm 

 Capacity  : 4 L 

Preparation of Keshmasee Ointment: 

Reference  :  

Principle  : Trituration  

Room temperature: 30oC 

Ingredient: 

1. Kesh Mashi (Male Hair) : 1 parts   

2. Petrolatum   : 20 parts     

  



Unit process for preparation of Keshmasee Ointment (Male): 

 Initially Keshnjana and Petrolatum in the ratio of 1:2 were taken and 

triturated for 6 hrs.  

 Then gradually 50 gm of Petrolatum was added and triturated again upto the 

formation of uniform mixture. 

 This process was repeated until whole 1 kg Petrolatum was utilised. 

 After complete attrition, the Keshanjana was weighed and transfer in to an 

air tight container for further processing. 

 The complete process was repeated for preparation of Keshnjana (Female). 

Results: 

Observation 
Male Keshmasee 

Ointment 

Female Keshmasee 

Ointment 

Weight of Kesh Mashi 25 gm 25 gm 

Weight of Petrolatum 500 gm 500 gm 

Duration of trituration 8 hrs 8 hrs 

Weight of Keshnjana 512 gm 516 gm 

Loss 13 gm 9 gm 

Observation: 

Parameters 
Male Keshmasee 

Ointment 

Female Keshmasee 

Ointment 

Colour Jet Black Jet Black 

Consistency Thick & Semi solid Thick & Semi solid 

Touch Smooth smooth 

 

  



Equipment Specification: 

Khalva Yantra: 

 Material  : Iron 

 Dimensions (Internal) 

 Length   : 38 cm 

 Central breadth : 22 cm 

 Height   : 10 cm 

 Capacity  : 4 L 

  



 

  

DRUG Standardization and 

analysis 

 



Introduction 

Aims and objectives: 

 The analysis of raw and finished products under Quality control 

parameters, in addition the HPTLC fingerprinting was also carried out to check 

the presence of unsoponifiable matter and separation, particle size analysis was 

done to check the uniformity of raw materials. 

 All samples of finished drugs were tested for presence of heavy metals to 

check the presence of heavy metals under prescribed limits as per WHO 

guidelines. Microbial study has also been done to check the absence of pathogens 

which are harmful in finished products under WHO guidelines. 

Test preparations: 

1. Male Keshamasee -  raw sample 

2. Female Keshamasee – raw sample 

3. Male Keshanjana – finished product (formulation product) 

4. Female Keshanjana – finished product (formulation product) 

5. Male ointment – finished product 

6. Female ointment – finished product 

7. Cow’s Ghee 

Material & Methods 

 Physicochemical parameters: 

  Physicochemical study of all the ingredients was carried out by using 

various physiochemical parameters as mentioned in Ayurvedic 

Pharmacopoeia of India, Indian Pharmacopoeia and C.C.R.A.S. 

 Determination of loss on drying1 

An excess of water in drug encourage microbial growth, a presence of 

fungi or insects and deterioration following hydrolysis. Limit of water contain 

should therefore be set for every given plant material. This specially 

important for material that absorbed moisture easily and deteriorate quickly 

in presence of water. 

The loss on drying was determinate by taking 2 g accurately weighed 

sample, in a dried and previously weighed Petri-dish; it was spread evenly 

and dry in an oven 110C till constant weight. The weight after drying was 



noted and loss on drying was calculated. The percentage was calculated on 

the basis of air-dried sample. 

 Determination of total ash1 

The total ash method is design to measure the total amount of 

material remaining after ignition. This include booth physiological ash which 

derived from the plant tissue it self and non physiological ash which is the 

residue of the extraneous mater (e.g. Sand and Soil) adhering to plan surface. 

The ash value of the sample was determined by incinerated about 2 g 

of accurately weighed drug in a tarred silica crucible at a temperature not 

exceeding 450C until free from carbon. Then cooled and weighed. If a carbon 

free ash were not obtained in this way, then charred mass was exhausted 

with hot water and the residue was collected on an ash less filter paper. 

Incinerated the residue and the filter paper, the filtrate was added, 

evaporated to dryness and ignited at a temperature not exceeding 450C. The 

percentage of ash was collected with reference to the air-dried sample. 

 Specific gravity2,3 

The specific gravity of a liquid is the weight of given volume of the 

liquid at 25°C (unless otherwise specified) compared with the weight of an 

equal volume of water at the same temperature, all weighing being taken in 

air. 

Procedure: 

A Pycnometer of 25ml capacity is cleaned, dried and weighed. It is 

filled up to the mark with water at the required temperature and weighed. 

The pycnometer is next filled up to the mark with the sample, filtered if 

necessary, at the same temperature and weighed. The specific gravity is 

determined by dividing the weight of the sample in grams by the weight of 

the water expressed in grams. 

 Refractive index2,3 

The refractive index (n) of a substance with reference to air is the 

ratio of the sine of the angle of incidence to the sine of the angle of 

refraction of a beam of a light passing from air to the substance. It varies 

with the wavelength of the light used in its measurement. 



Unless otherwise prescribed, the refractive index is measured at 

25°C (±0.5) with reference to the wavelength of the D line of the sodium 

(λ=589.3nm). The temperature should be carefully adjusted and 

maintained since the refractive index varies significantly with 

temperature. The refractive index of oils and fats are usually determined 

at 40°C. 

The Abbe’s refractometer is convenient for most measurements of 

refractive index but other refractometer of equal or greater accuracy may 

be used. Commercial refractometers are normally constructed for use 

with white light but are calibrated to give the refractive index in terms of 

the D line of sodium light. 

Procedure  

Attach the prism box of Abbe's refractrometer to a thermostatic bath 

regulated at 40C. Open the prism box and place a few drops of sample on the 

lower prism, close the box. Adjust the mirror to give a bright illumination of 

the field. Turn the Krunled knob until the field has a light and dark section. If 

there is a colored fringe between the two areas, adjust the Amici prisms until 

the boundary is sharp and black, set it on the cross hairs, and note the 

reading of refractive index.  

Open the prism box and wipe off the sample with cotton wool 

moistened with acetone. 

 Determination of acid insoluble ash1 

Acid insoluble ash is the residue obtained after boiling the total ash 

with dil. hydrochloric acid and igniting the remaining insoluble mater. 

This measure the amount of silica and siliceous earth. 

The ash obtained from the total ash content, was boiled for five 

minutes with 25 ml of dilute hydrochloric acid, the insoluble matter was 

collected on an ash less filter paper, washed with hot water and ignited to 

constant weight. The percentage of acid insoluble ash was calculated with 

reference to air-dried sample. 

  



 Determination of water soluble extractive value1 

  This method determines the amount of active constituents 

extracted with water from a given amount medicinal plants. It gives some 

idea about the amount of water soluble constituent present in a particular 

drug such as sugar, mucilage, glycosides, tannin etc.  

About 5g, accurately weighed sample was macerated with 100 ml 

of distilled water in a closed flask for twenty-four hours, shaking 

frequently during six hours and allowed to stand for eighteen hours. It 

was filtered, taking precaution against loss of solvent and 25 ml of the 

filtrate was evaporated to dryness in a previously weighed dried 

evaporating dish. First dried over water-bath and than at 110C in hot air 

oven, to constant weight and weight was noted down. From the weight of 

the residue the percentage of water-soluble extractive was calculated 

with reference to air-dried sample. 

 Determination of alcohol soluble extractive value1 

Alcohol  soluble extractive value was determine by same 

procedure as described in water soluble extractive value by taking  95% 

alcohol instead of water. 

 Determination of Petroleum ether soluble extractive value1 

Petroleum ether soluble extractive value mainly gives fixed oil 

content of the drug. Transferred a suitably weighed quantity 5g of the air-

dried coarse powder to an extraction thimble, extracted with petroleum 

ether (B.P. 40 to 60) in a continuous extraction apparatus (Soxhlet 

extractor) for 6 hrs. Filtered the extract quantitatively into a tared 

evaporating dish and evaporated the solvent on a water bath. Dried the 

residue at 110C to a constant weight and the percentage of petrolium 

ether soluble extractive was calculated with reference to air-dried sample. 

 Rancidity Test4(Kreis Test) 

The test depends upon the formation of a red colour when 

oxidized fat is treated with conc. hydrochloric acidand a solution of 

phloroglucinol in ether. The compound in rancid fats responsible for the 

colour reaction is epihydrin aldehyde.All oxidized fats respond to the 



Kreis test and the intensity of the colour produced is roughly proportional 

to the degree of oxidative rancidity. 

Procedure 

Mix 1 ml of melted fat and 1 ml of conc. hydrochloric acidin a test tube. 

Add 1 ml of a 1 per cent solution of phloroglucinol in diethyl etherand mix 

thoroughly with the fat-acid mixture. A pink colour formation indicates that 

the fat is slightly oxidized while a red colour indicates that the fat is definitely 

oxidized. 

 Causes of Rancidity 

As soon as a food, feed or ingredient is manufactured, it begins to 

undergo a variety of chemical and physical changes. Oxidation of lipids is 

one common and frequently undesirable chemical change that may 

impact flavor, aroma, nutritional quality and in some cases even the 

texture of the product. 

 The chemicals produced from oxidation of lipids are responsible 

for rancid flavors and aromas. Vitamins and other nutrients may be 

partially or entirely destroyed by highly reactive intermediates in the 

lipid oxidation process. Oxidized fats can interact with proteins and 

carbohydrates causing changes in texture. Of course, not all lipid 

oxidation is undesirable. Enzymes, for example, promote oxidation of lipid 

membranes during ripening of fruit. For most products, though, 

predicting and understanding oxidation of lipids is necessary to minimize 

objectionable flavors and aromas arising from fat rancidity5. 

 Determination of pH6: 

Theory: - The pH value conventionally represents the acidity or alkalinity 

of an aqueous solution. pH as a measure of the hydrogen activity is 

important from the stand point of stability or physiological stability. The 

measurement of pH is generally done with a suitable potentiometric 

meter known as the pH meter, fitted with two electrodes, one constructed 

of glass and sensitive to hydrogenation activity and the other a calomel 

reference electrode. The determination is carried out at temperature of 

254º±2ºc, unless otherwise specified in the monograph. 



 pH can be defined as logarithm of the reciprocal of Hydrogen ion 

concentration of the solution.  

 H+=10-pH 

 Log H+= -pH 

 pH= Log (1/H+) 

Procedure: 

 A 10% w/v aqueous solution of the sample was prepared, filtered and the 

pH of the filtrate was noted in digital pH meter using combined glass 

electrode. 

 Unsaponifiable matter7 

The unsaponifiable matter consists of substances present in oils 

and fats which are not saponifiable by alkali hydroxides and are 

determined by extraction with an organic solvent of a solution of the 

substance to be examined, after saponification. 

Procedure 

About 5gm of the sample to be examined accurately weighed into a 

250 ml flask fitted with a reflux condenser. Add a solution of 2 gm of 

potassium hydroxide in 40 ml of alcohol and heat on a water bath for one 

hour, shaking frequently. Transfer the contents of the flask to a separating 

funnel with the aid of 100 ml of hot water and while the liquid is still slightly 

warm, shake very carefully with three successive quantities, each of 100 ml of 

solvent ether. Combine the ether extracts in a second separating funnel 

containing 40 ml of water, swirl gently for a few minutes. 

Allow to separate and reject the lower layer. Wash the ether extract 

with two quantities, each 40 ml of a 3% w/v solution of potassium hydroxide. 

Each treatment being followed by a washing with 40 ml of water. Finally 

wash the ether layer with successive quantities each of 40 ml of water until 

the aqueous layer is no longer alkaline to phenolphthalein. Transfer the ether 

layer to a weighed flask. Washing out the separating funnel with solvent 

ether. Distill off the ether and add to the residue 6ml of acetone. Remove the 

solvent completely from the flask with the aid of a gentle current of air. Dry at 

100-105°C for 30 minutes, cool in desiccator and weigh the residue. Calculate 

the unsaponifiable matter as a percentage (w/w). 



 Wt. of unsaponifiable matter x 

100 

% of unsaponifiable matter =  

Wt. of sample taken 

  

Determination of Acid value8: 

Definition: 

The acid value is the number which express in milligrams, the amount of 

potassium hydroxide required to neutralize the free acid present in 1g of sample. 

Significance: 

Acid value indicates the amount of the free fatty acid present in oil or fat. 

Traces of free fatty acids are present in the oil or fat in the beginning but on 

exposure to air; free fatty acid content may increases rapidly which indicates 

that oil or fat stored under improper conditions. 

Procedure: 

Unless otherwise specified in the individual monograph, dissolve about 

10 g of sample being examined, accurately weighed, in 50ml of a mixture of equal 

volume of ethanol (95%) & ether, previously neutralized with 0.1M potassium 

hydroxide. If sample does not dissolve in the cold solvent, connect the flask with 

reflux condenser and warm slowly, with frequent shaking, until the sample 

dissolves. Add 1 ml of phenolphthalein & titrate against 0.1M KOH until solution 

remains faintly pink after shaking for 30 sec. 

Acid value  = 
No. of ml of N/10 alkali used x 5.61 

                Wt. of sample in gm 

 

Where, n = number of ml of 0.1M KOH required 

W= weight of sample in gm 

  



Determination of Saponification value9: 

Definition: 

The Saponification value is the number of milligrams of potassium hydroxide 

required to neutralize the free acids resulting from the complete hydrolysis of 

1gm of the sample. 

Significance: 

Saponification value gives an idea about the molecular weight of an oil/fat. 

Lower molecular weight fatty acids will require higher amount of alkali for 

Saponification (inversely proportional). Saponification value is helpful in 

detecting adulteration of given fat or oil by the lower or higher fatty acids 

containing fat or oil. 

Procedure: 

Unless otherwise specified in the individual monograph. Weigh 2gm of 

sample accurately into a conical flask and add exactly 25ml of 0.5M alcoholic 

potassium hydroxide solution & little pumice powder. Attach a reflex condenser 

and heat the flask in boiling water for 30min. Add 1ml of phenolphthalein 

solution and titrate immediately with 0.5M  hydrochloric acid (titration =’a’ ml). 

Repeat the operation omitting the substance being examined (titration= ‘b’ ml). 

Saponification value = 
      (b - a)  x  56.1 

Wt. of sample in gms 

Where, w= weight of sample in g 

b= blank burette reading 

a= sample burette reading 

Preparation of alcoholic solution of potassium hydroxide: 

Dissolve 35-40gm potassium hydroxide in 20ml of water and dilute to 

1litre with alcohol (95%), allow standing overnight and decanting off the pure 

liquid. 

  



Determination of Ester value8: 

Definition: 

The ester value is the number of milligrams of potassium hydroxide required 

to saponify the esters present in 1gm of the substance.  

Ester value = Saponification value – Acid value. 

Determination of Iodine value9: 

Definition: 

The iodine value is the number which expresses in grams the quantity of 

halogen, calculated as iodine which is absorbed by 100 gm of the substance 

under described conditions. 

Iodine monochloride method or Wij’s method: 

Place an accurately weighed quantity of the substance being examined in 

a dry iodine flask of 500 ml capacity, add 10 ml of CCl4 and dissolve. Add 20 ml of 

iodine monochloride solution. Insert the stopper and allow to stand in the dark 

at a temperature between 15-25 C for 30 min place 15 ml KI solution in the cup 

top, carefully remove the stopper, rinse the stopper and sides of the flask with 

100 ml of water, shake and titrate with 0.1 M sodium thiosulphate using starch 

solution added towards the end of the titration as indicator. Note the number of 

ml required (a). Repeat the operation omitting the substance being examined 

and note the number of ml required (b). Calculate the iodine value from the 

expression. 

         1.269  (b-a) 

Iodine value =  

                 W 

 

Where W = weight in g of the substance. 

Significance: 

It indicates the degree of instaurations. Greater the degree of 

instaurations, greater is the possibility of the oil becoming rancid due to 

atmospheric oxidation. 

Preparation of Iodine monochloride solution: 

Dissolve 8 gm of iodine trichloride in about 200 ml glacial acetic acid 

dissolve 9 gm of iodine in 300 ml. CCl4 mix both the solution and dilute with 



glacial acetic acid up to 1000 ml. It must be stored in stopper bottle protected 

from light and stored at temperature not exceeding 15C. 

Preparation of KI Solution: 

A 15% w/v solution of potassium iodide in water. 

Determination of peroxide value : 

Definition: 

The peroxide value is the number of milliequivalents of active oxygen that 

express the amount of peroxide contained in 1000 g of the sample. 

Procedure :weigh 5 gm of substance being examined, accurately weighed 

in to a 250 ml glass-stoppered conical flask, add 30 ml of a mixture of 3 volumes 

of glacial acetic acid and 2 volumes of chloroform, swirl until dissolved and add 

0.5 ml volumes of saturated  potassium iodide solution. Allow to stand for exactly 

1 minute with occasional shaking, add 30 ml of water and titrate gradually, with 

continuous and vigorous shaking, with 0.01 M sodium thiosulphate until the 

yellow colour almost disappears. add 0.5 ml starch solution and continue the 

titration, shaking vigorously until the blue colour just disappears (a ml). Repeat 

the operation omitting the substance being examined (b ml). the volume of 0.01 

M sodium thiosulphate in the blank determination must not exceed 0.1 ml. 

Calculate the peroxide value from the expression 

peroxide value = 
 (b-a) 10 

     W 

Where, W=weight in gm of the substance. 

Determination of Microorganisms10: 

 Medicinal plant materials normally carry a great number of bacteria and 

moulds, often originating in soil. While a larger range of bacteria and fungi from 

the naturally occurring micro flora of herbs, aerobic spore forming bacteria 

frequently predominate. Current practice of harvesting, handling and production 

may cause additional contamination and microbial growth. The determination of 

total count, yeast, and moulds, Salmonella and Escherichia coli may indicate the 

quality of production and harvesting practices. 

Method for decontamination is restricted. For example, the use of 

ethylene oxide has been forbidden within countries of the European Union. 



Treatment with ionizing irradiation is also forbidden or requires a special 

registration procedure in some countries. 

The presence of fungi should be carefully investigated and/or monitored, 

since some common species produce toxins, especially aflatoxins. Aflatoxins in 

herbal drugs can be dangerous to health even if they are absorbed in minor 

amounts. 

Name of the pathogens that should be absent in Pharma and its product: 

1. Escherichia coli 

2. Escherichia coli 0157 

3. Vibrio cholera 

4. Vibrio parahaemolyticus 

5. Pathogenic streptococci 

6. Staphylococcus aureus 

7. Pseudomonas aeroginosa 

8. Legionella 

9. Campylobacter jejuni 

10. Clostridium perfringens 

11. Yersinia enterocolitica 

12. Bacillus cereus 

13. Salmonella  

14. Shigella 

15. Listeria monocytogenes 

Microbial Contamination Limits in Medicinal Plant Materials10: 

Different limits are set according to the use of the material and the material itself. 

(a) Contamination of "Crude" plant material intended for further processing 

(including additional decontamination by any physical or chemical process) 

  The limits are given for untreated plant material harvested under 

acceptable hygienic    conditions (These could possibly indicate problems 

occurring during handling practices and would need further investigation) 

 Per gram  - Maximum 104E.coli 

    Maximum 105 mould propagules 



(b) Plant material that has been pretreated (e.g. boiling water as used for 

herbal teas and infusions) or if the material is used for topical dosage 

forms: 

 Per gram - Maximum 107Aerobic bacteria 

    Maximum 103Saccaromycetes and Hyphomycetes 

    Maximum 102E.coli 

    Maximum 104 Other Enterobacteria 

    No Salmonellae 

(c) Other plant material for internal use: 

 Per gram - Maximum 105Aerobic bacterial 

    Maximum 103Saccaromycetes and Hyphomycetes 

    Maximum 101E.coli 

    Maximum 103 Other Enterobacteria 

    No Salmonellae 

 Microbial Contamination Limits 

1. Staphylococcus aureus/g. Absent 

2. Salmonella sp./g . Absent 

3. Pseudomonas aeruginosa/g. Absent 

4. Escherichia coli Absent 

5. Total microbial plate count (TPC) 105/g* 

6. Total Yeast & Mould 103/g 

*For topical use, the limit shall be 107/g. 

The particle size distribution (PSD) of a powder, or granular material, 

or particles dispersed in fluid, is a list of values or a mathematical function that 

defines the relative amounts of particles present, sorted according to size.[11] PSD 

is also known as grain size distribution.[12]. 
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1. Significance 

The PSD of a material can be important in understanding its 

physical and chemical properties. It affects the strength and load-bearing 

properties of rocks and soils. It affects the reactivity of solids participating 

in chemical reactions, and needs to be tightly controlled in many 

industrial products such as the manufacture of printer toner and 

cosmetics. 
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2. Significance in the Collection of Particulate Matter 

Particle size distribution can greatly affect the efficacy of any collection 

device. 

Settling Chambers will normally only collect very large particles, those 

that can be separated using sieve trays. 

Centrifugal CollectorsDust collector#Centrifugal collectors will normally 

collect particles down to about about 20 μm. Higher efficiency models can 

collect particles down to 10 μm. 

Fabric FiltersDust collector#Fabric filtersare one of the most efficient 

and cost effective types of dust collectors available and can achieve a 

collection efficiency of more than 99% for very fine particules. 

Wet ScrubbersDust collector#Wet scrubbers that use liquid are 

commonly known as wet scrubbers. In these systems, the scrubbing liquid 

(usually water) comes into contact with a gas stream containing dust 

particles. The greater the contact of the gas and liquid streams, the higher 

the dust removal efficiency. 

Electrostatic PrecipitatorsDust collector#Electrostatic precipitators 

(ESP) use electrostatic forces to separate dust particles from exhaust 

gases. They can be very efficient at the collection of very fine particles. 

3. Nomenclature 

ρp: Actual particle density Density (g/cm3) 

ρg: Gas or sample matrix density Density (g/cm3) 

r2: Least-squares coefficient of determination Coefficient of 

determination. The closer this value is to 1.0, the better the data fit to a 

straight-line. 

λ: Gas mean free path Mean free path (cm) 
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D50: Mass-median-diameter (MMD). The log-normal distribution mass 

median diameter. The MMD is considered to be the average particle 

diameter by mass. 

σg: Geometric standard deviation Geometric standard deviation. This 

value is determined mathematically by the equation: 

σg = D84.13 / D50 = D50 / D15.87 

The value of σg determines the slope of the least-squares regression 

curve. 

α: Relative standard deviation or degree of polydispersity Polydispersity 

index. This value is also determined mathematically. For values less than 

0.1, the particulate sample can be considered to be monodisperse. 

α = σg / D50 

R e(P) : Particle Reynold's Number Sediment transport#Particle Reynolds 

Number. In contrast to the large numerical values noted for flow Reynolds 

number, particle Reynolds number for fine particles in gaseous mediums 

is typically less than 0.1. 

R ef : Flow Reynold's Number Reynolds number. 

Kn: Particle Knudsen Number Knudsen number. 

4. Types 

The way PSD is expressed is usually defined by the method by 

which it is determined. The most easily understood method of 

determination is sieve analysis, where powder is separated on sieves of 

different sizes. Thus, the PSD is defined in terms of discrete size ranges: 

e.g. "% of sample between 45 μm and 53 μm", when sieves of these sizes 

are used. The PSD is usually determined over a list of size ranges that 

covers nearly all the sizes present in the sample. Some methods of 

determination allow much narrower size ranges to be defined than can be 
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obtained by use of sieves, and are applicable to particle sizes outside the 

range available in sieves. However, the idea of the notional "sieve", that 

"retains" particles above a certain size, and "passes" particles below that 

size, is universally used in presenting PSD data of all kinds. 

The PSD may be expressed as a "range" analysis, in which the 

amount in each size range is listed in order. It may also be presented in 

"cumulative" form, in which the total of all sizes "retained" or "passed" by 

a single notional "sieve" is given for a range of sizes. Range analysis is 

suitable when a particular ideal mid-range particle size is being sought, 

while cumulative analysis is used where the amount of "under-size" or 

"over-size" must be controlled. 

The way in which "size" is expressed is open to a wide range of 

interpretations. A simple treatment assumes the particles are spheres 

that will just pass through a square hole in a "sieve". In practice, particles 

are irregular - often extremely so, for example in the case of fibrous 

materials - and the way in which such particles are characterized during 

analysis is very dependent on the method of measurement used. 

5. Sampling 

Before PSD can be determined, it is vital that a precisely 

representative sample is obtained. The material to be analyzed must be 

carefully blended, and the sample withdrawn using techniques that avoid 

size segregation. Particular attention must be paid to avoidance of loss of 

fines during maniputation of the sample. 

6. Measurement techniques 

6.1. Sieve analysis 

This continues to be used for many measurements because of its 

simplicity, cheapness, and ease of interpretation. Methods may be simple 

shaking of the sample in sieves until the amount retained becomes more 

or less constant. Alternatively, the sample may be washed through with a 

non-reacting liquid (usually water) or blown through with an air current. 

Technique Advantages: This technique is well-adapted for bulk 

materials. A large amount of materials can be readily loaded into eight-



inch diameter sieve trays. Two common uses in the power industry are 

wet-sieving of milled limestone and dry-sieving of milled coal. 

Technique Disadvantages: The most obvious disadvantage is that 

the smallest practical sieve size (400 Mesh[13]) is 37 µm, and many PSDs 

are concerned with much smaller sizes than this. A 37 μm sieve is 

exceedingly fragile, and it is very difficult to get material to pass through 

it. Another disadvantage is that the amount of energy used to sieve the 

sample is arbitrarily determined. Over-energetic sieving causes attrition 

of the particles and thus changes the PSD, while insufficient energy fails to 

break down loose agglomerates. 

6.2. Air elutriation (BahcoTM) analysis 

The BahcoTM Centrifugal Classifier is a combination air centrifuge-

elutriator Elutriationconsisting of a rotor assembly driven by a totally 

enclosed electrical motor. The rotor is enclosed in a housing which also 

supports the sample feed mechanism. The motor opoerates at 3,500 rpm 

creating precisely controlled air velocities within the air spiral and sifting 

chamber of the centrifuge. 

The sample is introduced into a spiral shaped air current flowing 

toward the center. The spiral current of air has suitable values of 

tangential and radial velocities so that a certain part of the sample is 

accelerated by the centrifugal force toward the periphery of the whirl, the 

other part of the sample is being carried by the air current toward the 

center of the whirl by aerodynamic means. The size, shape and mass of 

the particles individually determines which direction they will take in the 

air current. 

By varying the air flow, it is possible to change the terminal 

velocity[14] limit of division and thus the material can be divided into a 

number of fractions with limited terminal velocity ranges. The instrument 

has eight calibrated throat spacing rings for eight different air flows. 

These throat spacing rings are set for flow rates that nominally separate 

particles into eight size ranges between one and twenty-five micrometers. 

Knowing actual particle density will allow determination of true 

Stokesian diameters. 
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Technique Advantages: A bulk sample is analyzed using centrifugal 

classification and the technique is non-descructive. Each cut-point can be 

recovered for future size-respective chemical analyses. This technique has 

been used for decades in the Air Pollution Control industry (data used for 

design of control devices). This technique determines particle size as a 

function of settling velocity in an air stream (as opposed to water, or some 

other liquid). 

Technique Disadvantages: A bulk sample (about ten grams) must 

be obtained. It is a fairly time-consuming analytical technique. The actual 

test method [15] has been withdrawn by ASME due to obsolescence. 

Instrument calibration materials are therefore no longer available. 

6.3. Photoanalysis 

Materials can now be analysed through photoanalysis procedures. 

Unlike sieve analyses which can be time-consuming and inaccurate, 

taking a photo of a sample of the materials to be measured and using 

software to analyze the photo can result in rapid, accurate measurements. 

Another advantage is that the material can be analyzed without being 

handled. This is beneficial in the agricultural industry, as handling of food 

products can lead to contamination. Photoanalysis equipment and 

software is currently being used in mining, forestry and agricultural 

industries worldwide. 

6.4. Optical counting methods 

PSDs can be measured microscopically by sizing against a graticule 

and counting, but for a statistically valid analysis, millions of particles 

must be measured. This is impossibly arduous when done manually, but 

automated analysis of electron micrographs is now commercially 

available. 

6.5. Electroresistance counting methods 

An example of this is the Coulter counter, which measures the 

momentary changes in the conductivity of a liquid passing through an 

orifice that take place when individual non-conducting particles pass 

through. The particle count is obtained by counting pulses, and the size is 

dependent on the size of each pulse. 
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Technique Advantages: Very small sample aliquots can be examined. 

Technique Disadvantages: Sample must be dispersed in a liquid 

medium... some particles may (partially or fully) dissolve in the medium 

altering the size distribution. The results are only related to the projected 

cross-sectional area that a particle displaces as it passes through an 

orifice. This is a physical diameter, not really related to mathematical 

descriptions of particles (e.g. terminal settling velocity[16]). 

6.6. Sedimentation techniques 

These are based upon study of the terminal velocity acquired by 

particles suspended in a viscous liquid. Sedimentation time is longest for 

the finest particles, so this technique is useful for sizes below 10 μm, but 

sub-micrometer particles cannot be reliably measured due to the effects 

of Brownian motion. Typical apparatus diperses the sample in liquid, then 

measures the optical density of successive layers using visible light or x-

rays. 

Technique Advantages: This technique determines particle size as 

a function of settling velocity. 

Technique Disadvantages: Sample must be dispersed in a liquid 

medium... some particles may (partially or fully) dissolve in the medium 

altering the size distribution. X-Rays will not count carbon (organic) 

particles. Many of these instruments can require a bulk sample (e.g. two 

to five grams). 

6.7. Laser diffraction methods 

These depend upon analysis of the "halo" of diffracted light 

produced when a laser beam passes through a dispersion of particles in 

air or in a liquid. The angle of diffraction increases as particle size 

decreases, so that this method is particularly good for measuring sizes 

between 0.1 and 3,000 μm. Advances in sophisticated data processing and 

automation have allowed this to become the dominant method used in 

industrial PSD determination. A particular advantage is that the technique 

can generate a continuous measurement for analyzing process streams. 
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6.8 Acoustic spectroscopy or ultrasound attenuation spectroscopy 

Instead of light, this method employs ultrasound for collecting 

information on the particles that are dispersed in fluid. Dispersed 

particlesabsorb and scatter ultrasound similarly to light. This has been 

known since Lord Rayleigh developed the first theory of ultrasound 

scattering and published a book "The Theory of Sound" in 1878.[17] There 

have been hundreds of papers studying ultrasound propagation through 

fluid particulates in the 20th century.[18] It turns out that instead of 

measuring scattered energy versus angle, as with light, in the case of 

ultrasound, measuring the transmitted energy versus frequency is a better 

choice. The resulting ultrasound attenuation frequency spectra are the 

raw data for calculating particle size distribution. It can be measured for 

any fluid system with no dilution or other sample preparation. This is a 

big advantage of this method. Calculation of particle size distribution is 

based on theoretical models that are well verified for up to 50% by 

volume of dispersed particles. 

6.9. Air pollution emissions measurements  

Cascade Impactors – Particulate matter is withdrawn isokinetically from 

a source and segregated by size in a cascade impactor at the sampling 

point exhaust conditions of temperature, pressure, etc. Cascade impactors 

use the principle of inertial separation to size segregate particle samples 

from a particle laden gas stream. The mass of each size fraction is 

determined gravimetrically. The California Air Resources Board Method 

501[19] is currently the most widely accepted test method for particle size 

distribution emissions measurements. 
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7. Mathematical models 

7.1.Probability distributions 

 The log-normal distribution is often used to approximate the particle 

size distribution of aerosols, aquatic particles and pulverized material.  

 The Weibull distribution or Rosin Rammler distribution is a useful 

distribution for representing particle size distributions generated by 

grinding, milling and crushing operations.  

Particle size distribution20: 

Principle: When a particle passes through a laser beam it causes light to 

be scattered at an angle that is inversely proportional to its size. The 

scattered light is collected by a detector and analysis of the ensuring 

diffraction pattern enables calculation of the size distribution of particles 

in a given sample. Within certain limits the scattering pattern of a group 

of particles is identical to the sum of individual scattering pattern of the 

particles present. 

Procedure: The samples were analyzed in Symantec HELOS (H1004) 

instrument, by taking water as dispersion medium and measured at 

0.5/4.5 to 875 μm range. 

It has 3 type forier lances: 

R1 – 0.1μm to 35μm, 

R2 – 0.5μm to 175μm,  

R3 – 0.5μm to 875μm 

Analysis of heavy metals: 

Introduction: 

Metals are ubiquitous in our environment, occurring in soils, foods and 

water as well as polluted air. Metal enter the system through foods, drinking 

water, drugs and food contaminants. Metals and their cations play a critical role 

by acting as catalysts or structural components of large molecules with specific 

functions and thereby are indispensable for life21.Of the biologically active 

metals, the lighter ones such as Na, K, Mg and Ca are present in large amounts 

and they are needed individually to maintain the osmolarity of biological fluids, 

the structure and functions of cell membranes, synthesis of proteins, conduction 

of nerve impulses, and contraction of muscles. Heavy transition metals like Fe, 

http://en.wikipedia.org/wiki/Log-normal_distribution
http://en.wikipedia.org/wiki/Aerosol
http://en.wikipedia.org/wiki/Weibull_distribution
http://en.wikipedia.org/wiki/Mill_(grinding)
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Co, Cu, Mn, and Mo are present in traces and are selected for specific particular 

tasks in biological systems. The main threats to human health from heavy metals 

are associated with exposure to lead, cadmium, mercury and arsenic (arsenic is a 

metalloid, but is usually classified as a heavy metal22. 

Toxicological importance of heavy metals: 

All the metals are essential at certain doses. It has been known for several 

decades that variation in the quantities of several metals causes a positive or 

negative influence on plant, animal and human life. It also depends on the type of 

metal, its biological role and the type of organism and its ability to regulate the 

body concentration of metals. 

Occurrence and significance of heavy metals: 

Some heavy metals are important to human beings as trace elements in 

our food, whereas others are extremely toxic, even in low concentrations. The 

heavy metals include such elements as mercury, lead, cadmium, copper, arsenic, 

nickel, zinc, cobalt and manganese. The most toxic of these are lead, cadmium 

and mercury21. 

 Sources of heavy metals: 

Lead emissions are mainly related to road transport and thus most 

uniformly distributed over space. Cadmium emissions are primarily associated 

with non-ferrous metallurgy and fuel combustion, whereas the spatial 

distribution of anthropogenic mercury emissions reflects mainly the level of coal 

consumption in different regions. Natural as well as anthropogenic sources of 

cadmium, including industrial emissions and the application of fertilizer and 

sewage sludge to farm land, may lead to contamination of soils, and to increased 

cadmium uptake by crops and vegetables, grown for human consumption. The 

general population is primarily exposed to mercury via food, fish being a major 

source of methyl mercury exposure and dental amalgam. High levels of air 

emissions may pollute areas near lead mines and smelters. Airborne lead can be 

deposited on soil and water, thus reaching humans via the food chain. Arsenic is 

a widely distributed metalloid, occurring in rock, soil, water and air. Inorganic 

arsenic is present in groundwater used for drinking in several countries all over 

the world. General population exposure to arsenic is mainly via intake of food 

and drinking water. Food is the most important source, but in some areas, 



arsenic in drinking water is a significant source of exposure to inorganic arsenic. 

Contaminated soils such as mine-tailings are also a potential source of arsenic 

exposure23.  

Recently several reports suggest that many products of indigenous 

systems of medicine may be contaminated with excessive banned pesticides, 

microbial contaminants, heavy metals and chemical toxins which cause various 

deformities like congenital paralysis, sensory-neural defects, liver and kidney 

damage etc. These contaminants may be related to the source of herbal drugs, if 

these are grown under contaminated environment.  

In ancient India, most of the herbs were collected from hills, forests, and 

areas least inhabited by humans. Ironically, medicinal plants today are cultivated 

commercially in polluted environments, where soil, water, and air contain rather 

high levels of pollutants. Therefore, the environment required for growth of 

these plants is affected drastically, and the possibility that toxic pollutants are 

deposited in the plants cannot be disregarded. Little is known about the status of 

toxic metals in these medicinal plants grown in polluted environments. The 

possibility that  

toxic pollutants can be translocated to humans and animals through the use of 

herbs grown in polluted zones has concerned scientists who promote use of 

herbal medicines24. 

Instrumental analyses have to be employed when the metals are present 

in trace quantities, in admixture, or when the analyses have to be quantitative. 

The main methods commonly used are atomic absorption spectrophotometry 

(AAS), inductively coupled plasma (ICP) and neutron activation analysis (NAA) 

25,26,27 

Recommended limits of heavy metals: 

Mercury: 1 mg/Kg (FDA 1994) Lead: 10mg/Kg (WHO 1998) 

Cadmium: 0.3mg/Kg (WHO 1998) Arsenic: 0.5mg/Kg (FDA 1999b) 

Materials and methods: 

There are two general methods for the destruction of the interfering 

organic matter. The first is called the wet ash or acid digestion method and the 

second is ordinarily ashing by means of heat with or without aid of an ash aid 

mixture. Acid digestion is to be preferred for arsenic, mercury and lead28. 



 INDUCTIVE COUPLED PLASMA – ATOMIC ABSORPTION SPECTROSCOPY           

Instrument  : ICP spectrometer  

 Make   : Pertain Elmer 

 Model   : Option 3300 RL  

 Plasma may be defined as a cloud of highly ionized gas, composed of ions, 

electrons & neutral particles. Typically in plasma, over 1% of the total atoms in a 

gas are ionized. Plasma source operate at high temperature somewhere between 

7000 & 15000K. 

 The ICP source comprises of 3 concentric silica quartz tubes, each of 

which is open at the top. The argon stream that carries the sample in the form of 

an aerosol passes through the central tube. The excitation is provided by two or 

three turns of a metal induction tube through which flows a radio frequency  

current (frequency -27 MHZ  ). 

 The second flow of Argon, rate 10-15 L/min, maintains the plasma. It is 

the gas stream that is excited by the radiofrequency power. The plasma gas flows 

in a helical pattern which provides stability & helps to thermally isolate the 

outermost quartz tube. The plasma is initiated by a spark from a Tesla coil probe 

& is thereafter self sustaining. The plasma itself has a characteristic torroidal 

(doughnut) shape in which the sample is introduced into the relatively cool 

central hole of the torus. 

Sample preparation &introduction: 

Preparation of test solution: Take approx. 0.250 g sample and add 5 ml HNO3 + 

5 ml HCl in a closed vessel device using temperature control microwave heating 

at 2000C for 15 minutes, then after cooling vessel device, solution filter it and 

wash by deionized water and make 25 ml solution. The test was carried out in 

Optima 3300 RL model of Inductive Coupled Plasma Spectrometer. The 

instrument was calibrated by using reference standard of 1 ppm. Reference 

standard identification: C.P.A.Ltd. Bulgeria. 

The sample in solution form is carried in the hot plasma by a nebuliser 

similar to the system for flame spectroscopy although with a very slow flow rate 

of 1 ml min -1 is used for ICP. The sample is forced into the mixing chamber at a 

slow rate of 1 ml/min by peristaltic pump & nebulised by the steam of argon 

flowing at about 1 lt/min. 



The radiation from the plasma enters through a single slit & is then 

dispersed by a concave reflection grating; the component wavelengths reach a 

series of exit slits which isolate the selected emission lines for specified 

elements. The entrance & exit slits & the diffraction grating surface are 

positioned along the circumference of the Rowland circle, whose curvature 

equals the radius of curvature of the concave grating. The light from each exit slit 

is directed to fall on the cathode of a photomultiplier tube, one for each spectral 

line isolated. The light falling on the photo multiplier gives an output which is 

integrated on a capacitor, the resulting voltages are proportional to the 

concentration of the elements in the sample.  

Chromatographic study29 

Chromatography is a powerful analytical method suitable for the 

separation and quantitative determination of a considerable number of 

compounds even from complicated matrix. 

Thin layer chromatography has frequently been used for the separation 

and the semi quantitative analysis of natural compounds. TLC also enables for 

evaluation of photochemical constitute of herbal drugs. TLC monograph of 

individual drug is used for identification of single drug with reference standard 

compound and by recording the fingerprinting profiles. 

Principle of TLC: 

The main principle used in the TLC technique is adsorption. One or more 

compounds are separated on a thin layer of adsorbent coated on a 

chromatographic plate. The mobile phase run due to capillary action and against 

the gravity. The mixture is separated according to it’s affinities towards the 

adsorbent. The components which have less affinity towards the stationary 

phase travels faster and which have more affinity towards the stationary phase 

travels slowely. Thus, components are separated on the chromatographic plate. 

  



Rf value can be calculated by the following formula  

Rf = 
Distance traveled by solute 

Distance traveled by solvent 

General method: 

The basic TLC technique involves the application of the sample (dissolve 

in suitable solvent)  at the one end of the precoated  plate. The plate is then 

developed by the suitable mobile phase in a chromatographic chamber which 

was previously saturated with the mobile phase upto the specified  height. Then 

after development it is visualized into day light, short  UV (254 nm) and  long UV 

(366 nm)  and/or  by derivatization of the plate with suitable reagent. The Rf 

value and the colours of resolved bands and fingerprinting profiles are recorded. 

Identification of chemical marker is done by comparison of Rf value with 

standard markers. 

TLC techniques now days has become important tools for separation and 

determination of natural products due to following advantages. 

 Simple, economical and rapid method. 

 It doesn’t required complex instrumental equipment. 

 Less sample and solvent is required. 

 Simple derivatization technique. 

 This method can also applied  to preparative separation with the aid of 

thicker layers of adsorbent. 

 The components which are separated can be recovered easily and 

quantitative separation of spots are possible. 

HPTLC study30 

 High performance thin layer chromatography (HPTLC) is an invaluable 

quality assessment tool for the evaluation of botanical materials. It allows for the 

analysis of a broad number of compounds both efficiently and cost effectively. 

Additionally, numerous samples can be run in a single analysis thereby 

dramatically reducing analytical time. With HPTLC, the same analysis can be 

viewed using different wavelengths of light thereby providing a more complete 

profile of the plant than is typically observed with more specific types of 

analyses. 



Performing thin-layer chromatographic separation on HPTLC layers has 

several advantages over those on conventional layers: 

 Higher resolution of zones due to higher number of theoretical plates 

 Shorter developing times 

 Less solvent consumption 

 Less background noise due to narrow size distribution of particles 

However, suitable instruments are required to get the best results. In 

most cases instrumental thin-layer chromatography utilizes precoated layers. 

Not only are they more convenient, their quality is far superior to that of layers 

prepared from the adsorbents available for self-coating. The precoated layers 

have a smoother and more durable surface. 

Principle of HPTLC: 

Principle remains the same as of TLC i.e. adsorption. One or more 

compounds are separated on a thin layer of adsorbent coated on a 

chromatographic plate. The mobile phase run due to capillary action and against 

the gravity. The mixture is separated according to it’s affinities towards the 

adsorbent. The components which have less affinity towards the stationary 

phase travels faster and which have more affinity towards the stationary phase 

travels slowely. Thus, components are separated on the chromatographic plate. 

STEPS INVOLVED IN H.P.T.L.C.- 

1. Selection of chromatographic layer  

2. Sample and standard preparation  

3. Layer pre-washing  

4. Layer pre-conditioning  

5. Application of sample and standard  

6. Chromatographic development  

7. Detection of spots  

8. Scanning and Documentation 

9. Documentation of chromatic plate. 

  



Chromatographic conditions: 

 Application mode    :  CAMAG Linomat V  

   Hamilton Syringe 

 Development chamber   : CAMAG Twin trough chamber (20 x 10 cm-) 

 Plates   :   Precoated silica gel GF254 plates 

 Chamber saturation         :  30 min 

 Development time   :  30 min 

 Scanner   :   CAMAG Scanner III  

 Scanning mode                    :  Linear at 254 nm and 366 nm 

 Detection :  Deutarium lamp, Mercury lamp 

 Photo documentation  : CAMAG reprostar 

 Data system   :  WINCATS software (Ver. 3.17) 

 Drying device   :  Oven  

 U.V. Spectrum                     :  200 nm to 700 nm 

HPTLC for Unsaponifiable matter 

For the HPTLC study following samples were prepared the sample were titled as  

Track 1:  male kesha masee 

Track 2:  female kesha masee 

Track 3:  male keshanjana 

Track 4:  female keshanjana 

Track 5:  male oinment 

Track 6:  female oinment 

Track 7:   cow’s ghee 

Mobile phase:   Hexane: Diethyl ether: Acetic acid (7: 3: 0.5) 

Chromatographic conditions  

The working protocol for this as described above. 

Spray reagents: 

Methanolic-Sulphuric acid 

Mix 0.5 ml anisaldehyde with 10 ml of glacial acetic acid then add 85 ml 

methanol and 5 ml con. Sulphuric acid (In that order). Always freshly prepared 

reagent should be used 



Results & Discussion 

 PHYSICO CHEMICAL PARAMETERS 

Table No.-1 

RESULTS OF PHYSICO CHEMICAL PARAMETERS FOR RAW MATERIALS       

Sr. 
No. 

Parameters / Values 
Male Kesha 

masee 
Female Kesha 

masee 

1. Loss on drying at 1050C (% w/w) 5.89 7.31 

2. Ash value (% w/w) 32.55 39.88 

3. Acid insoluble ash (% w/w) 17.17 1.88 

4. pH value 7.74 7.24 

5. Water soluble extractive (% w/w) 43.51 45.21 

6. Alcohol soluble extractive (% w/w) 27.68 23.72 

7. Pet..Ether soluble extractive (% w/w) 7.64 7.39 

Table-1 shows data related to different physicochemical parameters of raw 

samples. 

Male keshamasee shows more percentage of Acid insoluble ash in 

comparison to female keshamasee,while female kesha masee shows more 

percentage of loss on drying  and ash value in comparition to male kesha 

masee.both the raw material shows nearly 7 pH values. male keshamasee shows 

more alcohol soluble and pet. ether soluble extractive values than female kesha 

masee. While female keshamasee shows more water soluble extractive values 

than male kesha masee. 

  



Table No.-2 

RESULTS OF PHYSICO CHEMICAL PARAMETERS FOR COW’S GHEE 

Sr. No. Parameters employed Values 

1 Specific gravity at 40C 0.9097 

2 Refractive index at 40C 1.4620 

Table-2 shows data related to different physicochemical parameters of Cow’s 

ghee samples. 

Cow’s ghee shows Specific gravity value of 0.9097 at 400C. and refrective 

index value of 1.4620 at 400C.which values are preferable under as given in API 

references for Cow’s ghee samples. 

 ORGANOLAPTIC CHARACTERS : 

Table No.-3 

ORGANOLAPTIC CHARACTERS OF RAW MATERIALS 

Characteristics 
/ Observation 

Male 
Keshamasee 

Female 
Keshamasee 

Colour Black black 

Odour disagreeable disagreeable 

Taste bitter bitter 

Texture Fine powder Fine powder 

Table-3 shows data related to Organolaptic characters of Raw materials 

Both the male and female kesha masee shows black colour, disagreeable 

in odour, bitter in test and shows fine powder texture. 

  



Table No.-4 

ORGANOLAPTIC CHARACTERS OF FINISHED PRODUCTS 

Characteristics / 
Observation 

Male 
Keshanjana 

Female  
Keshanjana 

Male Hair 
Oinment 

Female Hair 
Oinment 

Colour Black black black black 

Odour disagreeable disagreeable disagreeable disagreeable 

Touch smooth    

Appearance Black oily Black oily 
Black paste 

like 

Black paste 

like 

Clarity NA na na na 

 

Table-4 shows data related to Organolaptic characters of finished products 

Both the male and female keshanjana shows black colour,disagreeable in 

odour,smooth in touch,and shows balck oily appearance.while both male and 

female ointment shows black colour,disagreeable in odour,smooth in touch and 

shows black paste like appearance. 

RESULTS OF PHYSICO CHEMICAL PARAMETERS FOR COW’S GHEE AND 

FINISHED PRODUCTS          

Table No.-5 

Sr. 
No. 

Parameters / 
Values 

Cow’s 
Ghee 

Male 
Keshanjana 

Female 
Keshanjana 

Male 
Oinment 

Female 
Oinment 

1. Acid value 0.888 3.294 2.629 1.579 1.187 

2. 
Saponificatio

n value 
255.78 274.63 108.28 15.49 11.15 

3. Iodine value 32.858 42.511 40.726 7.49 7.158 

4. 
Peroxide 

value 
1.988 3.500 5.472 9.500 10.447 

5. Ester value 254.89 271.336 105.651 13.911 9.963 

6. Rancidity test       -ve          -          -          -          - 



Table-5 shows data related to different physicochemical parameters of Cow’s 

ghee and finished products. 

Male keshanjana shows more acid value, saponification value, iodine 

value and ester value in compariton to female keshanjana.while female 

keshanjana shows more peroxide value in comparition to male keshanjana. male 

oinment  shows more acid value, saponifiaction value, iodine value and ester 

value in comparition to female oinment, and female oinment shows more 

peroxide value than male oinment as simlilar like keshanjana drugs. cow’s ghee 

shows all values which  are prefferable under as given in API references for 

Cow’s ghee samples. 

Cow’s ghee shows  negative result to rancidity test. So,it is considerable 

for analysis. 

 MICROBIAL STUDY: 

Table No.-6 

MICROBIAL STUDY OF COW’S GHEE IN AEROBIC CULTURE 

Sr.No. Test Parameters Result Limit 

1 Total  Microbial Count 

 Total Bacterial Count 

 Total Fungal Count 

40 CFU per gm 

30 CFU per gm 

10 CFU per gm 

100 CFU per gm 

2 Pathogens 

 E.coli 

 Salmonella spp. 

 Pseudomonas 

aeruginosa 

 S.aureus 

 

Absent 

Absent 

Absent 

Absent 

 

 

Should be Absent per 

10 gm 

 

  



Table No.-7 

MICROBIAL STUDY OF COW’S GHEE IN ANAEROBIC CULTURE 

Sr.No Test Parameters Result Limit 

1 Total  Microbial Count 

 Total Bacterial Count 

 Total Fungal Count 

40 CFU per gm 

30 CFU per gm 

10 CFU per gm 

100 CFU per gm 

2 Pathogens 

 E.coli 

 Salmonella spp. 

 Pseudomonas 

aeruginosa 

 S.aureus 

 

Absent 

Absent 

Absent 

Absent 

 

 

Should be Absent per 

10 gm 

As mentioned in Materials and Methods the Determination of 

Microorganism of the samples were carried out and the result of the same has 

been presented here in table, and the aerobic and anaerobic Examination test 

Report have been attached. 

Table-6,7 shows data related to microbial study of Cow’s ghee in aerobic 

and anaerobic culture medium. Cow’s ghee shows all the results of total 

microbial count and pathogens in aerobic and anaerobic culure are under as 

limit as per WHO guideline. 

  



Table No.-8 

MICROBIAL STUDY OF MALE HAIR OINMENT 

Sr.No. Test Parameters Result Limit 

1 Total  Microbial Count 

 Total Bacterial Count 

 Total Fungal Count 

40 CFU per gm 

30 CFU per gm 

10 CFU per gm 

100 CFU per gm 

2 Pathogens 

 E.coli 

 Salmonella spp. 

 Pseudomonas aeruginosa 

 S.aureus 

 

Absent 

Absent 

Absent 

Absent 

 

 

Should be Absent 

per 10 gm 

 

Table No.-9 

MICROBIAL STUDY OF FEMALE HAIR OINMENT 

Sr.No Test Parameters Result Limit 

1 Total  Microbial Count 

 Total Bacterial Count 

 Total Fungal Count 

35 CFU per gm 

30 CFU per gm 

05 CFU per gm 

100 CFU per gm 

2 Pathogens 

 E.coli 

 Salmonella spp. 

 Pseudomonas aeruginosa 

 S.aureus 

 

Absent 

Absent 

Absent 

Absent 

 

 

Should be Absent 

per 10 gm 

 

  



Table No.-10 

MICROBIAL STUDY OF MALE KESHANJANA 

Sr.No Test Parameters Result Limit 

1 Total  Microbial Count 

 Total Bacterial Count 

 Total Fungal Count 

20 CFU per gm 

15 CFU per gm 

05 CFU per gm 

100 CFU per gm 

2 Pathogens 

 E.coli 

 Salmonella spp. 

 Pseudomonas 

aeruginosa 

 S.aureus 

 

Absent 

Absent 

Absent 

Absent 

 

 

Should be 

Absent per 10 

gm 

 

Table No.-11 

MICROBIAL STUDY OF FEMALE KESHANJANA 

Sr.No Test Parameters Result Limit 

1 Total  Microbial Count 

 Total Bacterial Count 

 Total Fungal Count 

30 CFU per gm 

20 CFU per gm 

10 CFU per gm 

100 CFU per gm 

2 Pathogens 

 E.coli 

 Salmonella spp. 

 Pseudomonas 

aeruginosa 

 S.aureus 

 

Absent 

Absent 

Absent 

Absent 

 

 

Should be Absent 

per 10 gm 

As mentioned in Materials and Methods the Determination of 

Microorganism of the samples were carried out and the result of the same has 

been presented here in table, and the Bacteriological Examination tests Report 

have been attached. 

  



Table-8-11 shows data related to microbial study of finished products.  

Finished products like male, female ointments and male,female 

keshanjana  shows all the results of total microbial count and pathogens in 

culture are under as limit mentioned in WHO safety guideline. which have been 

shown in table 8 – 11. 

 PARTICLE SIZE ANALYSIS: 

Table No.-12 

SHOWING OBSERVATIONS OF PARTICLE SIZE DISTRIBUTION TEST  

Sample 
X10 

(in µm) 

X16 

(in µm) 

X50 

(in µm) 

X84 

(in µm) 

X90 

(in µm) 

X99 

(in µm) 

SMD 

(in µm) 

VMD 

(in µm) 

Male 

Keshamasee 
14.05 23.51 83.19 168.79 198.88 301.77 28.34 96.07 

Female 

Keshamasee 
39.87 58.07 147.28 271.12 308.83 451.34 63.07 163.46 

As mentioned in Materials and Methods, the particle size analysis of the 

samples were carried out and the result of the same has been presented here in 

Table No.12, and test reports  has been attached . 

The distribution curve of particle was seemed near to skewness is 

observed in male kashamasee is 60µm to 300µm and in female kashamasee is 

60µm to 400µm range. The operational confirmation and force may be modified 

during  method validation stage. 

 INDUCTIVE COUPLE PLASMA SPECTROSCOPY STUDY(ICP): 

Table No.-13 

ICP ANALYSIS OF MALE OINMENT 

Sample ID Element Wavelength Instrument 
Detection 
Limit(ppm) 

Sample 
Results 
mg/Kg(ppm) 

 Cadmium 
(Cd) 

228.802 0.0027 Not detected 

Male 
ointment 

Lead (Pb) 220.353 0.0420 4.386 

 Mercury (Hg) 253.652 0.610 Not detected 
 Arsenic (As) 193.696 0.0530 Not detected 
 Zinc (Zn) 206.200 0.0059 29.195 
 



Table No.-14 

ICP ANALYSIS OF FEMALE OINMENT 

Sample ID Element Wavelength 

Instrument 
Detection 

Limit(ppm) 

Sample 
Results 

mg/Kg(ppm) 

 Cadmium (Cd) 228.802 0.0027 Not detected 

Female 
ointment 

Lead (Pb) 220.353 0.0420 4.914 

 Mercury (Hg) 253.652 0.610 Not detected 

 Arsenic (As) 193.696 0.0530 Not detected 

 Zinc (Zn) 206.200 0.0059 1.039 

Table No.-15 

ICP ANALYSIS OF MALE KESHANJANA 

Sample ID Element Wavelength 
Instrument 
Detection 

Limit(ppm) 

Sample 
Results 

mg/Kg(ppm) 

 Cadmium (Cd) 228.802 0.0027 Not detected 

Male 
Keshanjana 

Lead (Pb) 220.353 0.0420 14.515 

 Mercury (Hg) 253.652 0.610 Not detected 

 Arsenic (As) 193.696 0.0530 Not detected 

 Zinc (Zn) 206.200 0.0059 5.666 

Table No.-16 

ICP ANALYSIS OF FEMALE KESHANJANA 

As mentioned in Materials and Methods, the ICP analysis of the samples 

were carried out and the result of the same has been presented here in Table 

No.13-16, and ICP test reports  has been attached . 

All samples of male oinment, female oinment, male keshanjana and 

female keshanjana were tested for presence of heavy metals like mercury, lead, 

cadmium, arsenic and zinc, in which lead presence in all the samples, male 

oinment and female oinment shows lead in prescribed limits under.while male 

and female keshanjana shows lead above prescibed limits.zinc  presence in male, 

female oinments and male keshanaja and absence in female keshanjana.in which 



male oinment shows presence of zinc above prescribed limits, while female 

oinment and male keshanjana shows zinc in prescribed limits.arsenic presence 

in female keshanjana which shows presence of arsenic above prescribed limits 

under WHO guideline.cadmium and mercury not detected in any samples.so 

finished products are free from these elements. 

 HPTLC STUDY: 

 The chromatogram of unsaponifiable matter of cow’s ghee,Raw materials 

and formulated finished products obtained by using the conditions mentioned in 

Materials & Methods. 

Rf values of spots were noted under different conditions which are shown in 

Table  

Table No.-12 

Sr. No. Conditions Number of 

spots 

Rf 

1. Long U.V. (366 nm) 2 0.45, 0.97 

2. Short U.V.(254 nm) 3 0.45,0.50,0.97 

3. After spraying with 

5% methanolic 

sulphuric reagent 

followed by heating 

at 110C for 10 

minutes 

4  0.45,0.50,0.94,0.97 

 

Rf VALUES OF UNSAPONIFIABLE MATTER OF COW’S GHEE ,RAW MATERIALS 

AND FINISHED PRODUCTS 

  



Table No.-13 

As mentioned in Materials and Methods the HPTLC of the samples were carried 

out and the results of the same have been presented here, which represents the 

comparative chromatograms study of both finished product with raw drugs. 

Then all tracks were scanned under 254 nm & 366 nm and also Post 

Chromatographic derivation through spray methanolic sulphuric acid and Rf are 

mentioned in table. different tracks are represented at the wavelength of 254 nm 

and 366 nm. The post chromatographic derivation  of all the tracks are 

represented in Table. 

Track 1:  Male kesha masee 

Track 2:  Female kesha masee 

Track 3:  Male keshanjana 

Track 4:  Female keshanjana 

Track 5:  Male oinment 

Track 6:  Female oinment 

Track 7:   Cow’s ghee 

  

Sr. 
No. 

Conditions Cow’s ghee Male kesha 
masee 

Female 
keshamasee 

Male 
keshanjana 

Female 
keshanjana 

Male 
oinment 

Female 
oinment 

  No. of 
spots 

Rf 
value 

No. of 
spots 

Rf 
value 

No. of 
spots 

Rf 
value 

No. of 
spots 

Rf 
value 

No. of 
spots 

Rf 
value 

No. of 
spots 

Rf 
value 

No. of 
spots 

Rf 
value 

(i) Long UV  
(366 nm) 

5 0.16, 
0.19,  
0.32, 
0.38, 
0.92  

2 0.12, 
0.94  

2 0.14, 
0.16  

4 0.14, 
0.17, 
0.35, 
0.39  

2 0.15, 
0.18  

2 0.16, 
0.18  

5 0.16, 
0.18, 
0.57, 
0.79, 
0.84  

(ii) Short UV 
(254 nm) 

6 0.32, 
0.38, 
0.47, 
0.51, 
0.55, 
0.94 

3 0.09, 
0.34, 
0.95,  

5 0.11, 
0.14, 
0.15 
0.34, 
0.41  

7 0.12, 
0.14, 
0.17 
0.33, 
0.39, 
0.46, 
0.61 

 

3 0.12, 
0.34, 
0.39,  

6 0.19, 
0.30, 
0.35, 
0.40, 
0.76, 
0.80  

9 0.20, 
0.29, 
0.36, 
0.57, 
0.60, 
0.65, 
0.79, 
0.80, 
0.84,  



DESCRIPTION OF PLATE - 1 

Fig.A:HPTLC separation at 366 nm 

Fig.B:HPTLC separation after spraying with meth-sulphuric acid. 

Plate – 1 HPTLC Photographs 
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Figure - A 

 

 

 

 

 

 

 

 

 

 



 

Figure – B 

DISCRIPTION OF PLATE - 2 

Fig.1:3D diagrams of all tracks in all wavelengths. 

Fig.2:3D diagrams of all tracks in 254 nm wavelength. 

Fig.3:3D diagrams of all tracks in 366 nm wavelength. 

Plate - 2 HPTLC 3D Photographs 

 

 

 

 

 

 

Figure - 1 

 

 

Figure – 2 

  



Figure – 3 

DISCRIPTION OF PLATE - 3 

Fig.4:Track-1( male kesha masee ) in 254 nm wavelwngth. 

Fig.5:Track-2( female kesha masee ) in 254 nm wavelwngth 

Fig.6:Track-3( male keshanjana ) in 254 nm wavelwngth 

Fig.7:Track-4( female keshanjana ) in 254 nm wavelwngth 

Fig.8:Track-5( male oinment ) in 254 nm wavelwngth 

Fig.9:Track-6( female ointment  ) in 254 nm wavelwngth 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Plate – 3 HPTLC Densitogramic Diagrams 

 

 

 

 

 

                          Figure – 4                                                                                             Figure - 5 

 

 

 

 

 

 

                            Figure – 6                                                              Figure - 7 

 

 

 

                              

Figure – 8                                                                                        Figure - 9 

  



DISCRIPTION OF PLATE - 4 

Fig.10:Track-7( cow’s ghee ) in 254 nm wavelwngth 

Fig.11:Track-1( male keshamasee ) in 366 nm wavelwngth 

Fig.12:Track-2( female keshamasee ) in 366 nm wavelwngth 

Fig.13:Track-3( male keshanjana ) in 366 nm wavelwngth 

Fig.14:Track-4( female keshanjana ) in 366 nm wavelwngth 

Fig.15:Track-5( male oinment ) in 366 nm wavelwngth 

 

 

 

 

 

 

 

 

 

 

 

 

  



Plate – 4 HPTLC Densitogramic Diagrams 

                           Figure – 10                                                                                  Figure – 11 

 

 

 

 

 

 

Figure – 12                                                                                         Figure - 13 

                              Figure – 14                                                                                    Figure - 15 



DISCRIPTION OF PLATE - 5 

Fig.16:Track-6( female oinment ) in 366 nm wavelwngth 

Fig.17:Track-7( cow’s ghee ) in 366 nm wavelwngth 

Plate – 5 HPTLC Densitogramic Diagrams 

 

 

 

 

 

 

Figure - 16 

 

 

 

 

 

 

 

                                                                                Figure - 17 

  



DISCRIPTION OF PLATE - 6 

Fig.18:Comparition of all tracks at Rf -0.09-0.16. 

Fig.19:Comparition of all tracks at Rf -0.12-0.18. 

Fig.20:Comparition of all tracks at Rf -0.29-0.34. 

Fig.21:Comparition of all tracks at Rf -0.34-0.41. 

Fig.22:Comparition of track1,2 at Rf -0.09,0.11. 

Fig.23:Comparition of tarck1,2 at Rf -0.12,0.16. 

  



Plate – 6 HPTLC Comparison of UV Visible Spectrums 

 

 

                     

Figure – 18                                                                                           Figure - 19 

 

 

 

 

 

Figure – 20                                                                                       Figure - 21 

 

 

 

 

                      

Figure – 22                                                                                         Figure - 23 

  



DISCRIPTION OF PLATE - 7 

Fig.24:Comparition of tarck1,2 at Rf -0.34,0.34. 

Fig.25:Comparition of tarck3,4 at Rf -0.12,0.12. 

Fig.26:Comparition of tarck3,4 at Rf -0.14,0.15. 

Fig.27:Comparition of tarck3,4 at Rf -0.17,0.18. 

Fig.28:Comparition of tarck3,4 at Rf -0.33,0.34 

Fig.29:Comparition of tarck3,4 at Rf -0.39,0.39. 

  



Plate – 7 HPTLC Comparison of UV Visible Spectrums 

Figure – 24    

        Figure - 25 

 

 

Figure – 26                                                                 Figure - 27 

 

 

 

 

 

 

Figure – 28                                                                                          Figure – 29 

  



DISCRIPTION OF PLATE - 8 

Fig.30:Comparition of tarck5,6 at Rf -0.16,0.16. 

Fig.31:Comparition of tarck5,6 at Rf -0.18,0.18. 

Fig.32:comparition of tarck5,6 at Rf -0.30,0.29. 

Fig.33:comparition of tarck5,6 at Rf -0.35,0.36. 

Fig.34:comparition of tarck7,3,4at Rf -0.18,0.17,0.16 

Fig.35:comparition of tarck7,3,4 at Rf -0.32,0.33,0.34 

Fig.36:comparition of tarck5,6 at Rf -0.38,0.39,0.39 

  



Plate – 8 HPTLC Comparison of UV Visible Spectrums 

 

 

 

 

                    Figure – 30            Figure – 31 

Figure – 32                                                                                        Figure – 33 

 

 

 

 

 

Figure – 34                                                                                                   Figure – 35 

 

 

 

 

Figure – 36 

  



Table No.-14 

Track 1:MALE KESHA MASEE 

Solvent System:- n-Hexane : Diethyl ether : Acetic acid 

7        :         3        :          0.5 

λ Max. 254 nm λ Max. 366 nm 

No. of Spots Rf % Area No. 

of 

Spots 

Rf % Area 

 

 

     3 

0.09 11.99  

 

    2 

 

0.12 72.61 

0.34 12.21 0.94 27.39 

0.95 75.80   

- - - - 

The Track 1 represents 3 spots when scanned on 254 nm and 2 spots 

when scanned on 366 nm. When it was scanned on 254 nm the major peak of Rf 

0.95 is 75.80 % area, Rf 0.34 is 12.21% area,and Rf 0.09 is 11.99 % area. While it 

was scanned on 366 nm the major peak Rf 0.12 shows 72.61% area and Rf 0.94 

shows 27.39% area. 

Table No.-15 

Track 2: FEMALE KESHA MASEE 

Solvent System:- n-Hexane : Diethyl ether : Acetic acid 

7        :         3        :          0.5 

λ Max. 254 nm λ Max. 366 nm 

No. of Spots Rf % Area No. 

of 

Spots 

Rf % Area 

 

 

    5 

 

0.11 8.52  

 

    2 

 

0.14 46.84 

0.14 16.68 0.16 53.16 

0.15 20.25   

0.34 32.24   

0.41 22.32 - - 



The Track 2 represents 5 spots when scanned on 254 nm and 2 spots 

when scanned on 366 nm. When it was scanned on 254 nm the major peak of Rf 

0.34 is 32.24 % area, Rf  0.41 is 22.32% area, Rf 0.15 is 20.25 % area and Rf  0.14 

is 16.68% area. While it was scanned on 366 nm the major peak Rf 0.16 shows 

53.16% area and Rf 0.14 shows 46.84%. 

Table No.-16 

Track 3: MALE KESHANJANA 

Solvent System:-       n-Hexane : Diethyl ether : Acetic acid 
7        :         3        :          0.5 

λ Max. 254 nm λ Max. 366 nm 

No. of Spots Rf % Area No. 
of 

Spots 

Rf % Area 

 
 
 

7 
 
 

0.12 7.88  
 
 

3 
 
 
 

0.14 40.90 
0.14 13.51 0.17 37.81 
0.17 12.28 0.35 8.13 
0.33 29.60   
0.39 23.63   
0.46 10.82   
0.61 2.28   

The Track 3 represents 7 spots when scanned on 254 nm and 3 spots 

when scanned on 366 nm. When it was scanned on 254 nm the major peak of 

Rf0.33 is 29.60 % area, Rf0.39 is 23.63 % area, Rf 0.14 is 13.51 % area and Rf 0.17 

is 12.28 % area. While it was scanned on 366 nm the major peak Rf 0.14shows 

40.90% area, Rf 0.17 shows 37.81% area. 

  



Table No.-17 

Track 4:  FEMALE KESHANJANA 

Solvent System :- n-Hexane : Diethyl ether : Acetic acid 
7        :         3        :          0.5 

λ Max. 254 nm λ Max. 366 nm 

No. of Spots Rf % Area No. 
of 

Spots 

Rf % Area 

 
 
 
    3 

0.12 12.94  
 
 

2 
 

0.15 51.52 
0.34 57.39 0.18 48.48 
0.39 29.67   

    
    
    
    
  - - 

The Track 4 represents 3 spots when scanned on 254 nm and 2 spots 

when scanned on 366 nm. When it was scanned on 254 nm the major peak of 

Rf0.34 is 57.39 % area, Rf0.39 is 29.67 % area and Rf 0.12 is 12.94 % area. While 

it was scanned on 366 nm the major peak Rf 0.15 shows 51.52% area, Rf 0.18 

shows 48.48% area . 

Table No.-18 

Track 5:  MALE OINMENT 

Solvent System:-       n-Hexane : Diethyl ether : Acetic acid 
7        :         3        :          0.5 

λ Max. 254 nm λ Max. 366 nm 

No. of Spots Rf % Area No. 
of 

Spots 

Rf % Area 

 
 
 
     6 

0.19 8.84  
 
 

    2 
 

0.16 45.22 
0.30 27.30 0.18 54.78 
0.35 19.34   

0.40 16.66   
0.76 15.36   
0.80 12.50   

- -   
 

  



The Track 5 represents 6 spots when scanned on 254 nm and 2 spots 

when scanned on 366 nm. When it was scanned on 254 nm the major peak of Rf 

0.30 is 27.30% area, Rf 0.35 is 19.34% area, Rf 0.40 is 16.66% area and  Rf0.76 is 

15.36 % area. While it was scanned on 366 nm the major peak Rf 0.18 shows 

54.78% area, Rf 0.16shows 45.22% area.  

Table No.-19 

Track 6:  FEMALE OINMENT 

Solvent System:-       n-Hexane : Diethyl ether : Acetic acid 
7        :         3        :          0.5 

λ Max. 254 nm λ Max. 366 nm 

No. of Spots Rf % Area No. 
of 

Spots 

Rf % Area 

 
 
 
 

9 

0.19 4.57  
 
 
 

5 
 

0.13 24.55 

0.28 2.18 0.18 30.87 

0.34 8.16 0.56 5.03 

0.56 2.32 0.77 17.50 

0.58 1.40 0.83 22.05 

0.64 2.72   

0.77 16.66   

0.80 33.44   

0.83 28.54 - - 

  - - 

The Track 6 represents 9 spots when scanned on 254 nm and 5 spots 

when scanned on 366 nm. When it was scanned on 254 nm the major peak of 

Rf0.80 is 33.44 % area, Rf0.83 is 28.54 % area and Rf 0.77 is 16.66 % area. While 

it was scanned on 366 nm the major peak Rf 0.18 shows 30.87% area, Rf 0.13 

shows 24.25%,Rf 0.83 shows 22.05% area,and  Rf 0.77 shows 17.50% area. 

  



Table no.-20 

Track 7:  COW’S GHEE 

Solvent System:-       n-Hexane : Diethyl ether : Acetic acid 
7        :         3        :          0.5 

λ Max. 254 nm λ Max. 366 nm 

No. of Spots Rf % Area No. 
of 

Spots 

Rf % Area 

 
 
 
     6 

0.30 1.09  
 
 

    5 
 

0.13 18.81 
0.35 7.99 0.18 22.25 
0.41 22.41 0.31 4.62 

0.49 8.88 0.35 27.77 
0.52 30.84 0.90 26.56 
0.83 28.80   

- -   

The Track 7 represents 6 spots when scanned on 254 nm and 5 spots 

when scanned on 366 nm. When it was scanned on 254 nm the major peak of Rf 

0.52 is 30.84% area, Rf 0.83 is 28.80% area, and  Rf0.41 is 22.41 % area. While it 

was scanned on 366 nm the major peak Rf 0.35 shows 27.77% area, Rf 0.90 

shows 26.56% area ,Rf 0.18 shows 22.25% area and  Rf 0.13 shows 18.81% area. 

On assigning of peak 26 substances are found to be comparable on tracks 

developed on same plate. Assigned spots were subjected to in situ U.V. visible 

spectra (200 nm-700 nm). 

 HPTLC photos of all tracks are presented in fig.A-B 

Densitometric scanned diagrams of all tracks are presented in Fig. 4 - 17 

The UV-Visible Spectrum of Raw material with comparison to fisnished 

products presented in Fig. 18-36 

 Fig.18-21 shows Comparison of track 7 of cow’s ghee with formulations, 

out of these 26, substances , shows the same spectra on Rf 0.09-0.16 indicating 

common component, shows the same spectra on Rf 0.12-0.18 indicating common 

component, shows the same spectra on Rf 0.29-0.34 indicating common 

component, shows the same spectra on Rf 0.34-0.41 indicating common 

component. 

  



Fig.22-24 shows Comparison of track 1 and 2 of Raw materials, shows the 

same spectra on Rf 0.09 and Rf 0.11, indicating common component,shows the 

same spectra on Rf 0.12 and Rf 0.16 indicating commom component, shows the 

same spectra on Rf 0.34 and Rf 0.34 indicating commom component. 

Fig.25-29 shows Comparison of track 3 and 4 of finished drugs male and 

female keshanjana, shows the same spectra on Rf 0.12 and Rf 0.12 indicating 

common component, shows the same spectra on Rf 0.14 and Rf 0.15 indicating 

common component, shows the same spectra on Rf 0.17 and Rf 0.18 indicating 

commom component, shows the same spectra on Rf 0.33 and Rf 0.34 indicating 

commom component.shows the same spectra on Rf 0, 39 and 0.39 indicating 

common component. 

Fig.30-33 shows Comparison of track 5 and 6 of finished drugs male and 

female oinment ,shows the same spectra on Rf 0.16 and Rf 0.16 indicating 

common component, shows the same spectra on Rf 0.18 and Rf 0.18 indicating 

common component,shows the same spectra on Rf 0.30 and Rf 0.29 indicating 

commom component,shows the same spectra on Rf 0.35 and Rf 0.36 indicating 

commom component. 

     Fig.34-36 shows Comparison of track 7 of cow’s ghee with tracks 3 and 

4 of finished drugs male and female keshanjana ,shows the same spectra on Rf 

0.18,0.17 and Rf 0.16 indicating common component, shows the same spectra on 

Rf 0.32,0.33 and Rf 0.34 indicating common component,shows the same spectra 

on Rf 0.38,0.39 and Rf 0.39 indicating commom component. 

  



Conclusion 

Analytical study: 

The parameters prescribed for standardization of ghee such as 

saponification value, iodine value, acid value, ester value, peroxide value , 

specific gravity, refractive index etc, can be considered as standard 

parameters.Rancidity is an important parameter to check the adulteration in 

ghee sample. Since the ghee is heated with many drugs during the process of 

preparation, the analytical values of raw ghee are expected to undergo 

alterations. Hence a detailed analytical study was carried out.Raw samples were 

analyzed for particle size analysis to check its uniformitythe test samples were 

analyzed for the presence of heavy metals also, microbial study has done to 

check the absence of pathogens in samples. 

The analysis of raw materials included organoleptic parameters like 

consistency, color, taste and odour, physico-chemical parameters like loss on 

drying, total ash, acid-insoluble ash, water soluble ash, alcohol soluble extractive 

values ,water soluble extractive values and petrolium ether soluble ectractive 

values were also carried out.particle size analysis has done to check the 

uniformity of raw materials . 

The Analysis of finished products included the organoleptic parameters 

like consistency, color, taste and odour, determination of pH, acid value, iodine 

value, saponification value, ester value, peroxide value, estimation of 

unsaponifiable matter. In addition the HPTLC fingerprinting was also carried out, 

to check the presence of more unsoponifiable matter and separation of more 

components in sample with HPTLC fingerprinting. All samples were tested for 

presence of heavy metals like mercury, lead, cadmium, zinc and arsenic.microbial 

study has also done to check the absence of pathogens which are harmful  in 

finished products. 

All the analytical parameters were within permissible limits except 

Lead(Pb) and Zinc (Zn); the later was detected 29.195 ppm in male keshamasi 

ointment whereas Pb was found to be 14.515ppm and Zn was 5.666ppm 

 in male keshanjana. In case of female keshanjana 25.706 ppm Pb and 

37.082ppm Arsenic (As) was detected. It cas be inferred that sourse of Pb may be 



Ghee used as base in the Keshanjana Preparations but the sourse of As detected  

only in female keshanjana could not be predicted as neither it was present in 

female keashamasi ointment nor in male keshanjan( same ghee was used) . 

  both formulations i.e. Keshamasi ointment and Keshanjan were subjected 

for eye irritation/corrosion(safty assessment ) study in suitable animalmodel 

and was reported to be safe. Also on clinical trial none of the  60 trial subjects of 

group III & Group IV reported anyocular or cumulative systemic toxicity features 

of Pb & As.    
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Safety & Toxicity study 
  



Acute eye irritation/corrosion effect of Keshanjana- an Ayurvedic 

formulation 

Study Centre:Pharmacology Laboratory, IPGT&RA, Gujarat Ayurveda University, 

Jamnagar 

Introduction 

 High incidence and prevalence of certain disorders that occurs as a result 

of lifestyle changes have been incurred over development of human civilisation. 

Dry eye syndrome is one such disorder of the tear film due to tear deficiency or 

excessive evaporation, which causes damage to inter palpebral ocular surface 

and is associated with symptoms of ocular discomfort [1].Prevalence of such 

clinical condition is well documented in the ancient classics Sushruta Samhita 

namely Shushkashipaka [2] where in drying of the ocular surface leads to 

inflammation or vice versa. It is a vata-pittaja [3] ocular disease which are 

drying–inflammation causing pathological regulators (body humours) 

respectively.  It is the most common eye disease, affecting 5 - 6% of the 

population and as high as 34% in the elderly [4] 

 In modern system of medicines, artificial tears, anti-inflammatory drugs; if 

syndrome associated with inflammatory changes and surgical management are 

practiced for dry eye syndrome [5]. In Ayurvedic system of medicines many 

formulations as per the stage of the conditions are prescribed for 

Shushkashipaka (dry eye syndrome). Keshanjana an ointment dosage collyrium 

preparation made from human scalp hairs is one which is having emollient and 

healing properties. Human scalp hairs, a bio-material primarily composed of 

protein, notably keratin; however its use in ophthalmology is never documented 

in any medical science except Ayurveda. The Ash prepared out of human hair 

through unique pharmaceutical process; mixed with cow ghee in the form of 

Keahanjana is indicated in management of Shushkakshipaka (DES) [3]. 

 This formulation was taken up for standardization and clinical evaluation 

as an AYUSH financed project by the Investigator after a pilot clinical trial on 40 

patients as post graduate thesis research project [6]. As a part of 

standardization; safety of formulation was evaluated in terms of ocular surface 

irritant/corrosive effects of Keshanjana. Conventional petrolatum ointment 



based preparation of the Kesha Masee i.e. Kesha Masee ointment was also taken 

up for comparative efficacy evaluation in the EMR project work. 

 The documented classical formulations are time tested in clinical practice 

and thus considered to be safe for therapeutic use as per indication; because 

those having adverse effects due to over use, improper vehicle, in particular body 

constitution, age & time (age &season) are well reported as well. Not only this, 

detailed clinical picture of the side/adverse drug reaction (due to improper use) 

if any of such formulations and the remedial measures are also propounded by 

ancient scholars of Ayurveda. Thus utmost care has been observed in the clinical 

use of any such formulation having potential side/adverse reactions due to 

various permutations. In view of this authoritative classical evidence and 

continued clinical use of classical formulations by the Ayurvedic Vaidyas drug 

and cosmetic act has been amended. As per ASU drug and cosmetic rule 170, if 

the classical formulation under trial having same composition, method of 

preparation and indication then there is no need for the toxicity and pre-clinical 

study [7].Keshnjana [3] a classical formulation documented in 4-5 AD has no 

reported side/ adverse effect in the literature. 

 This amendment in ASU D&C act does not impose a restriction of use of 

classical medicines in Indian subcontinent but to take it beyond and to create a 

global acceptance certainly need to generate a fresh safety data. Hence, it was 

necessary to evaluate its eye irritation/corrosion properties because today’s 

scientific community needs ocular surface safety profile of drugs for human use 

for its global acceptance. With this background the present study was 

undertaken to evaluate the in vivo acute ocular irritation/corrosive effect of 

Keshanjana and Kesha Masee ointment in rabbit as per OECD 405 guideline[9] 

for revalidation of safety data. 

Aims and objectives 

 To evaluate the acute eye irritation/corrosion effect of Keshanjan and 

Keshamasee ointment as per standard protocol of OECD 405 guideline.  

  



Materials and methods  

Test formulations: Keshanjana and Kesha Masee ointments were prepared in 

Pharmacy I.P.G.T. & R.A., Gujarat Ayurved University, 

Jamnagar, Gujarat, India; as per classical guidelines in 

aseptic conditions. Human hairs dipped in cow ghee were 

rubbed on mirror and were burnt in closed chamber to 

prepare Masee (ash). The obtained ash was mixed with 

cow ghee in 5% quantity to prepare Keshanjana. Following 

same procedure 5% Kesh Masee ointment was prepared 

using petrolatum base [7]. 

Animals: Healthy and youngAlbino Rabbits were used for the experimentation. 

The rabbits were purchased from Animal Vaccine Institute, 

Gandhinagar. The animals were housed in Animal house attached to 

IPGT & RA, Gujarat Ayurveda University, Jamnagar. They were kept 

under acclimatization for 15 days before experimentation. The 

experimental protocol was approved by Institutional Animal Ethics 

Committee (IAEC/14/2013/31) in accordance with the guideline 

formulated by CPCSE, India. 

Husbandry conditions: The animals were housed individually. They were 

exposed to 12 hours light and 12 hours dark cycle 

with the relative humidity of 50 to 70% and the 

ambient temperature was 22 ± 03ºC. All animals 

were kept on same environmental conditions 

throughout experimental period. 

Diet: “Amrut” brand feed supplied by Pranav Agro Ltd. was provided throughout 

the experimental period. Drinking water was given ad libitum.  

  



Test formulations:  

1. Keshanjan 

2. Keshamasee ointment 

Dose fixation: Considering the therapeutic human dose ofKeshanjan and 

Keshamasee ointment, the dose for acute eye irritation/corrosion test was fixed 

at 40 mg as per OECD 405 guideline for testing of solids. The dose of test drugs 

was placed in the conjunctival sac of one eye of each animal. The untreated eye of 

rabbit served as the control.  

Experimental: The experimental protocol of OECD 405 was adopted for the 

present study [9]. Before initiating the study test substances were applied on the 

skin of the rabbit and observed for 24 hours for erythematic reaction, irritation 

etc. However no such effect was seen in rabbit.  

 In vivo test performed initially by using one animal for each test 

formulation. After confirmed the non-corrosive or non-irritant nature of 

Keshanjan and Keshamasee ointment, the negative response was confirmed using 

two additional animals. Total three rabbits were used for each formulation. 

 Sixty minutes prior to test substance application (TSA), buprenorphine 

0.01 mg/kg was administered by subcutaneous injection (SC) to provide a 

therapeutic level of systemic analgesia. Five minutes prior to TSA, topical ocular 

anesthetic (0.5% proparacaine) was applied to each eye. The eye of each animal 

that was not treated with a test article, but which was treated with topical 

anesthetics, served as a control. Eight hours after TSA, analgesic drug was 

administered to provide a continued therapeutic level of systemic analgesia.  

 The test formulations at the dose of 40 mg was placed in the in the 

conjunctival sac of one eye of each animal after gently pulling the lower lid away 

from the eyeball. The lids were then gently held together for about one second in 

order to prevent loss of the material. The eyes of the test animals were rinsed 

with normal saline after one hour. Eight hours after test drug application, 

meloxicam 0.5mg/kg SC was administered to provide a continued therapeutic 

level of systemic analgesia.   

 The animals were observed for 21 days post administration of the test 

formulations.   

  



Clinical observations and grading of eye reactions: 

 The animals were evaluated for the entire duration of study for clinical 

signs of pain, distress e.g. repeated pawing or rubbing of the eye, excessive 

blinking, and excessive tearing. The animals were observed several times on first 

three days for any effect of test formulation then after at least twice daily with 

minimum of 6 hours between observations for clinical sign of pain, distress etc. 

 The treated and control eyes of rabbits were evaluated by means of hand 

slit-lamp biomicroscope for the presence or absence of ocular lesions post-TSA 

up to 21 days. After recording the observations at 24 hours, the eyes were 

further examined with the aid of fluorescein. Any other lesions in the eye 

(vascularization, pannus formation, adhesions, staining and anterior chamber 

changes) or adverse systemic effects were reported.  

 The grades of ocular reaction (conjunctivae, cornea and iris) was obtained 

and recorded following test substance application. Observations was performed 

and recorded at a minimum of 30 minutes, 1 hour, 2 hours, 4 hours, 8 hours, 24 

hours, 48 hours, 72 hours, 7 days, 14 days, and 21 days in order to determine the 

status of the lesions, and their reversibility or irreversibility.  

Grading of ocular lesions  

Cornea  

Lesion Grade 

No ulceration or opacity 0 

Scattered or diffuse areas of opacity; details of iris clearly visible 1 

Easily discernible translucent area; details of iris slightly obscured 2 

Nacrous area; no details of iris visible; size of pupil barely 

discernible 

3 

Opaque cornea; iris not discernible through the opacity 4 

 

  



Iris  

Lesion Grade 

Normal 0 

Markedly deepened rugae, congestion, swelling, moderate 

circum- corneal hyperaemia; or injection; iris reactive to light (a 

sluggish reaction is considered to be an effect) 

1 

Haemorrhage, gross destruction, or no reaction to light 2 

Conjunctivae  

Lesion Grade 

Normal 0 

Some blood vessels hyperaemic (injected) 1 

Diffuse, crimson colour; individual vessels not easily discernible 2 

Diffuse beefy red  

Chemosis  

Lesion Grade 

Normal 0 

Some swelling above normal 1 

Obvious swelling, with partial eversion of lids 2 

Swelling, with lids about half closed 3 

Swelling, with lids more than half closed 4 

Result and observation 

 Keshanjan and Keshamasee ointment at dose of 40 mg did not produce any 

type of ocular lesions in the treated eye of rabbits.  

 Adverse systemic effects were not observed in rabbits during 

experimental periods of 21 days.  

 Keshanjan and Keshamasee ointment produced mild to moderate swelling 

of conjunctiva and lid (Chemosis- Grade 1) and some blood vessels hyperaemic 

(Grade 1) however same was disappeared from 2nd day onwards from treated 

eyes of rabbit. During early course of first hour mild to moderate irritation and 

watering were seen in eyes of treated rabbits. Treated eyes of rabbits were 



observed almost normal from 2nd day onwards and thereafter no any signs of 

toxicity were observed. The severity of symptoms was more pronounced in 

Keshanjan treated eye than Keshamasee ointment. The reason may be due to its 

semisolid property due to which easily spread to the eyes and another reason 

Keshanjan not contains any ointment base as present in the Keshamasee 

ointment. Both preparations have semisolid to solid consistency hence retains for 

longer duration and may not easily and completely removed from eyes by 

physiological mechanism hence the above changes may be observed.  

 Iris of rabbits was normal during all the time of observation. Cornea also 

did not show any ulcerations or opacity hence it is assumed that Keshanjan and 

Keshamasee ointment have no any serious toxic effects on iris and cornea of 

rabbits. 

 The study was carried out at Pharmacology Laboratory, IPGT&RA, 

Jamnagar. The expert from Shalakya Department, IPGT&RA has done the 

clinical observations and grading of rabbit eye reactions through hand slit-

lamp biomicroscope. 
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C L I N I C A L     S T U D Y 

 

Aims:  

To evaluate the clinical efficacy of Keshanjana in patients suffering from 

Shushkakshipaka (Dry eye syndrome). 

Objectives: 

To evaluate the effects of Keshanjana, Kesha masee in inert ointment base, Go ghrita, 

and tear substitute in patients suffering from Shushkakshipaka (Dry eye) on subjective 

and objective parameters. 

Material and Method 

1. Sampling technique: Randomized single blind prospective trial 

2. Sample size: 

a. No. Of cases: 120 

b. No. Of groups: 4 

c. No. Of patients in each group: 30 

3. Inclusion criteria: 

i. All patients presenting with signs and symptoms of 

Shushkakshipaka (Dry eye syndrome) irrespective of their age, 

sex, caste, religion and socioeconomic status. 

ii. Patients of Dry eye having Schirmer I test reading 15mm or 

less. 

iii. Patients having Tear film break up time (TBUT) less than 15 

seconds. 

iv. Corneal epithelial defect as seen by fluorescein dye test. 

v. Positive Rose Bengal staining of cornea and conjunctiva. 

vi. Note: Inclusion criteriai,ii,iii are essential where as one out of 

iv & v will fullfill the requirement of  registeration ibn the 

study. Incusion criteria ii. & iii. Were kept 07mm & 10 seconds 

respectively in the proposal but this was crearting hardship in 

selection of patients so it was relaxed/increased.Exclusion 

criteria: 

vii. Congenital alacrimia 

viii. Infective conjunctivitis/ keratitis 

ix. Disorders of lid- globe apposition 



x. Chemical injuries to eye 

xi. Specific ocular and systemic diseases. 

4. Study population and study groups: Total 465 patients were screened, out of 

which 206 patients befitted inclusion criteria. 120 patients were enrolled in the 

study following informed written consent procedure and were randomised into 

4 groups revealed after decoding as follows: 

a. Group 1: Standard group (Tear supplement- Carboxy methyl cellulose) 

1 drop QID topically 

b. Group 2: Go ghrita in the form of drop - 1 drop HS topically 

c. Group 3: Kesha masee ointment – 4mm ointment ribbon HS topically 

d. Group 4: Keshanjana group - 1 drop HS topically 

5. Method of randomization: Lottery method 

6. Blinding method: Single blind prospective study. Pre trial processing and 

packaging of study drugs was done by concerned departmental laboratory, 

screening and selection of patients was done by first set of investigators and 

allocation, dispensing with subsequent follow up of patients was done by 

second set of investigators.  

7. Duration of trial: One month 

8. Trial monitoring and data analysis: It was monitored by Principal 

Investigator and data analysis under the guidance ofStatistician. 

9. Ethical clearance: Approval copy of institutional ethical committee is 

enclosed. 

10. Withdrawal and dropouts: No patient was withdrawn from the trial and no 

serious events occurred during the trial. Also, there was not a single drop out 

from the study. 

11. Criteria for assessment of results of the treatment: Grading and scoring 

pattern was adopted for assessing following criteria before and after 

intervention phase. 

a. Subjective presence of symptoms (Progression or regression) 

b. Objective presence of signs (Progression or regression) 

c. Clinical tests: 

i. Schirmer I test: Increase or decrease in wetting of strips in 5 

minutes. 

ii. TBUT: Increase or decrease in tear film break up time 



iii. Fluorescein dye test: Increase or decrease in corneal epithelial 

defect. 

iv. Rose Bengal staining: Absence, decrease or increase in 

conjunctival and corneal staining.  

12. Scoring Method/ Pattern: 

Clinical improvement in signs and symptoms was carried out during the study 

by the following scoring pattern.  

1. Foreign body sensation  

  0 - No foreign body sensation 

  1 - Occasional foreign body sensation 

  2 -  Frequent foreign body sensation 

  3 -  Continuous foreign body sensation 

2. Photophobia (Kunita-vartma) 

  0 - No photophobia 

  1 - Photophobia only during exposure to sunlight. 

  2 - Continuous photobhobia throughout the day time. 

3 -  Continuous photobhobia throughout the day & night 

3. Burning sensation 

  0 - No burning sensation 

  1 - Mild burning sensation 

  2 - Moderate burning sensation 

  3 - Severe burning sensation 

4. Lacrimation 

  0 - No excessive lacrimation 

  1 - Lacrimation only during exposure to sunlight. 

  2 - Continuous Lacrimation throughout the day time. 

3 -  Continuous Lacrimation throughout the day & night 

5. Stickiness of eye lids 

  0 - No stucked eyelids 

  1 - Eyelids stuck on waking up 

  2 - Freequent stickiness during day & night. 

6. Mucoid discharges   

  0 - No mucoid discharge 

  1 - Discharge not requiring mopping (Mild discharge) 



 2 -  Discharges requiring intermittent mopping 

 (Moderate discharge) 

  3 - Discharges causing sticking of eyelashes 

(Copious discharge) 

7. Mucopurulent discharges   

  0 - No discharge 

  1 - Discharge not requiring mopping (Mild discharge) 

 2 -  Discharges requiring intermittent mopping 

(Moderate discharge) 

  3 - Discharges causing sticking of eyelashes 

(Copious discharge) 

8. Transient blurring of vision  

  0 - No blurring 

  1 - Transient blurring 

9. Dryness (Vishushkatva) 

  0 - No feeling of dryness 

  1 - Occasional feeling of dryness 

  2 - Frequent feeling of dryness 

  3 - Continuous feeling of dryness 

10. Colored halos 

  0 - No colored haloes. 

  1 - Occasional colored haloes. 

  2 - Frequent colored haloes. 

11. Itching 

  0 - No itching 

  1 - Occasional itching 

  2 - Frequent itching 

  3 - Continuous itching 

12. Heaviness in lids 

  0 - No Heaviness 

  1 - Mild Heaviness 

  2 - Moderate Heaviness 

  3 - Severe Heaviness 

13. Pain in the eyes  



  0 - No pain 

  1 - Mild pain 

  2 - Moderate pain 

  3 - Severe pain 

14. Crusting of eye lids (Daruna-ruksha vartma) 

  0 - No crusting of lids 

  1 - Crusting of eyelids 

15. Redness 

  0 - No redness 

  1 - Hyperemia of exposed conjunctiva at nasal and 

     temporal corners 

  2 - Diffuse hyperemia of palpebral conjunctiva 

  3 - Diffuse palpebral and bulbar conjunctival hyperemia 

16. Debris/ Mucin strands in tear film 

  0 -  Absence of mucin debris and strands in the tear film 

1 -  Spotting of mucin debris and strands in the tear film on 

slitlamp  

2  Spotting of mucin debris/strands in the tear film in 

 diffuse illumination (torch light examination) 

17. Conjunctival congestion 

  0 - No congestion 

  1 - Mild congestion (Congestion with clear pattern of  

   blood  

    vessels) 

2 - Moderate congestion (Congestion with poorly visible 

pattern of blood vessels) 

3- Severe congestion (Congestion completely obscuring 

the  pattern of blood vessels) 

Objective clinical tests: 

 Clinical tests for aqueous secretion (Schirmer I test), Tear Film Break up Time 

(TFBUT), Rose Bengal staining and Fluorescein staining were done. Following 

system of grading was used for recording their readings. 

1. Schirmer I test 

  0 - Schirmer strip wetting of >15mm in 5 minutes 



  1 - Schirmer strip wetting between 11-15 mm in 5 minutes 

  2 -  Schirmer strip wetting between 5-10mm in 5 minutes 

  3 - Schirmer strip wetting of < 5 mm in 5 minutes 

2. Tear film Break Up Time 

  0 - The appearance of dry spot after 15 seconds 

  1 - The appearance of dry spot between 11-15 sceonds 

  2 - The appearance of dry spot between 5-10 seconds 

  3 - The appearance of dry spot within 5 seconds 

3. Rose Bengal staining (Oxford scheme of scoring) 

0 -         No staining.  

  1 - Mild staining. (Dot count 10) 

  2 - Moderate staining (Dot count 32) 

3 - Moderately Severe staining (Dot count 100) 

4 - Intense staining (Dot count 316) 

4. Fluorescein staining (Adapted from FDA document Premarket Notification 

Guidance Document for Daily Wear Contact Lenses) 

0 -        No staining  

1 -        Minimal superficial staining or stippling. (Mild 

staining) 

2 -   Regional or diffuse punctate staining (Moderate 

staining)  

3 -        Significant dense coalesced staining, corneal abrasion, 

orforeign body tracks. (Severe staining) 

4 -      Severe abrasions >2mm diameter, ulcerations, epithelial 

loss, or full thickness abrasion (Very severe staining) 

 

5. Ocular Surface Disease Index (OSDI); (www.white watereye 

centers.com) 

HAVE YOU EXPERIENCED ANY OF THE FOLLOWING DURING THE LAST WEEK? 

  All of the 

time 

Most of 

the time 

Half of 

the time 

Some of the 

time 

None of 

the time 

1 Eyes that are sensitive to 4 3 2 1 0 



light? 

2 Eyes that are feel gritty? 4 3 2 1 0 

3 Painful or sore eyes? 4 3 2 1 0 

4 Blurred vision? 4 3 2 1 0 

5 Poor vision? 4 3 2 1 0 

Sub total score for answer 1 to 5 (A)   B.T. 

                A.T. 

HAVE PROBLEMS WITH YOUR EYES LIMITED YOU IN PERFORMING ANY OF THE FOLLOWING DURING 

THE LAST WEEK? 

  
All of the 

time 

Most of 

the time 

Half of 

the time 

Some of 

the time 

None of 

the time 

 

6 Reading? 
4 3 2 1 0 

N/A 

7 Driving at night? 
4 3 2 1 0 

N/A 

8 Working with a computer or 

bank mechine(ATM)? 

4 3 2 1 0 
N/A 

9 Watching TV? 
4 3 2 1 0 

N/A 

Sub total score for answer 6 to 9 (B)    B.T. 

                 A.T. 

HAVE YOUR EYES FELTUNCOMFORTABLE IN ANY OF THE FOLLOWING SITUATIONS DURING THE 

LAST WEEK? 

  
All of the 

time 

Most of 

the time 

Half of 

the time 

Some of 

the time 

None of 

the time 

 

10 Windy conditions? 
4 3 2 1 0 

N/A 

11 Places or areas with low 
4 3 2 1 0 

N/A 

 

 

 

 



humidity (very dry)? 

12 Areas that are air 

conditioned? 

4 3 2 1 0 
N/A 

Sub total score for answer 10 to 12 (C)          B.T. 

                  A.T. 

ADD SUBTOTALS A,B AND C TO OBTAIN D       B.T.     

(D = SUM OF SCORES FOR ALL QUESTIONS ANSWERED) (D)        A.T. 

 

TOTAL NUMBER OF QUESTIONS ANSWERED   

(DO NOT INCLUDE QUESTIONS ANSWERED N/A)   (E)  

EVALUATING THE OSDI SCORE       OSDI=           Sum of the scores  25         

 No of questions answered  

 

 

 

 

 

 

 

 

 

 

 

 

 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

5 10 15 20 25 30 35 40 45      48 

 

Normal    Mild      Moderate           Severe 

10.4 20.8 31.3 41.7 52.1 62.5 72.9 83.3 93.8 100.0 

11.4 22.7 34.1 45.5 56.8 68.2 79.5 90.9 100.0 

12.5 25.0 37.5 50.0 62.5 75.0 87.5 100.0 

13.9 27.8 41.7 55.6 69.4 83.3 97.2 

15.6 31.3 4.9 62.5 78.1 93.8 100.0 

17.9 35.7 53.6 71.4 89.3 100.0 

20.8 41.7 62.5 83.3 100.0 

25.0 50.0 75.0 100.0 

31.3 62.5 93.8 

41.7 83.3 

62.5 

 

N
0

 o
f 

Q
u

e
st

io
n

s 
A

n
sw

e
re

d
 (

E
) 

Sum of scores for all questions answered (D) 

 

 

 



 

13. S

tatistical analysis: The information regarding demographic profile has been 

given in percentages. The scoring of criteria of assessment was analysed 

statistically in terms of mean value of BT (before treatment), AT (after 

treatment), SD (standard deviation), SE (standard error). Paired t test was 

applied for test of significance at P<0.05 and P<0.001.  

 

OBSERVATIONS 

In this trial, 120 patients were registered and were randomly distributed 

into four groups, each comprising of 30 patients. All the patients completed trial 

and there were no dropouts. Therefore, the demographic data has been 

presented for 120 patients whereas clinical examination findings have been 

detailed for individual eye amounting to 240 eyes. 

Demographic profile: 

 The demographic data was collected and grouped on the basis of various 

parameters e.g. age, sex, religion, occupation, addiction, Prakriti etc. 

1. Age 

Table 1: Age wise distribution of 120 patients (30 in each group) 

Age (years) Group 1 Group 2 Group 3 Group 4 Total % 

31-40 5 4 6 13 28 23.33 

41-50 12 8 12 7 39 32.5 

51-60 9 15 6 8 38 31.67 

61-70 4 3 6 2 15 12.5 

Maximum numbers of patients were in present study belonged to age 

groups of 41-50 and 51-60 together accounting for 64.17% of the total 120 

patients registered patients. 

 

 

 



2.Sex 

Table 2: Sex wise distribution of 120 patients (30 in each group) 

Sex Group 1 Group 2 Group 3 Group 4 Total % 

Male 12 11 12 8 43 35.83 

Female 18 19 18 22 77 64.16 

 In present study, 64.16% patients were female and 35.83% patients were 

male. 

3. Religion 

Table 3: Religion wise distribution of 120 patients (30 in each group) 

Religion Group 1 Group 2 Group 3 Group 4 Total % 

Hindu 25 28 16 23 92 76.66 

Muslim 4 2 12 6 24 20 

Christian 0 0 0 0 0 00 

Jain 1 0 2 1 4 3.33 

Other 0 0 0 0 0 00 

 Majority of patients registered were practicing Hindu religion i.e. 76.66% 

followed by 20% patients who were followers of Islam. 

4. Education 

Table 4: Education wise distribution of 120 patients (30 in each group) 

Education Group 1 Group 2 Group 3 Group 4 Total % 

Primary or less 14 19 16 14 63 52.50 

Secondary 3 4 0 5 15 12.50 

Higher secondary  3 5 6 9 23 19.16 

Graduation 6 2 7 2 17 14.16 

Post graduation 1 0 1 0 2 1.66 

 52.50% patients were educated up to primary (5th class) or less followed 

by 19.16% higher secondary educated patients. 

 



 

5. Marital status 

Table 5: Marital status wise distribution of 120 patients (30 in each group) 

Marital status Group 

1 

Group 

2 

Group 

3 

Group 

4 

Total % 

Unmarried 3 0 0 0 3 2.50 

Married 24 30 30 30 116 96.66 

Widow/ Divorcee 3 0 0 0 3 2.50 

 Most of the registered patients in the present study were married i.e. 

96.66%. 

6. Occupation 

Table 6: Occupation wise distribution of 120 patients (30 in each group) 

Occupation Group 1 Group 2 Group 3 Group 4 Total % 

Housewife 15 19 13 15 62 51.66 

Business 7 7 3 4 21 17.5 

Service 4 1 7 5 17 14.16 

Labour 0 3 2 2 7 5.83 

Farmer 1 0 2 0 3 2.5 

Other 3 0 3 4 10 8.33 

 51.66% of the patients were house wives followed by 17.5% business 

person and 14.16% were in service patients. 

7. Economic status 

Table 7: Economic status wise distribution of 120 patients (30 in each 

group) 

Economical 
status 

Group 1 Group 2 Group 3 Group 4 Total % 

Very Poor 0 4 1 0 5 4.16 

Lower middle 12 9 12 16 49 40.83 

Middle 17 15 13 11 56 46.66 

Upper middle 1 2 4 3 10 8.33 

Rich 0 0 0 0 0 00 



 46.66% belonged to middle class followed by Lower middle economic 

status i.e. 40.83%. 

8. Onset 

Table 8: Onset wise Distribution of 120 patients (30 in each group) 

Onset Group 1 Group 2 Group 3 Group 4 Total % 

Acute 4 2 2 4 12 10.00 

Insidious 8 15 13 8 44 36.66 

Recurrent 11 7 5 11 34 28.33 

 36.66% patients had insidious onset whereas 10% subjects in this study 

presented with acute onset and 28.33% patients had recurrent nature of the dry 

eye. 

 

9. Past history 

Table 9: Past history wise distribution of 120 patients (30 in each group) 

Past history Group 1 Group 2 Group 3 Group  4 Total % 

Arthritis 4 2 1 1 8 6.66 

Thyroid 

disease 
2 0 0 1 3 2.5 

Drug Intake 3 0 0 0 3 2.5 

 8 patients out of 120 had past history of arthritis, 3 patients came with 

history of thyroid disorders and 3 patients gave drug intake history. 

 

10. Family history 

Table 10: Family history wise distribution of 120 patients (30 in each 

group) 

Family History Group 1 Group 2 Group 3 Group 4 Total % 

Refractive Error 4 0 1 4 9 7.50 

Glaucoma 1 0 0 0 1 0.83 

DM 3 1 1 0 5 4.16 

HTN 3 0 2 2 7 5.83 



 9 patients had family history of refractive errors, 1 with family history of 

glaucoma, 5 had family history of diabetes mellitus and 7 patient of 

hypertension. 

 

11. Dietary habits 

Table 11:  Diet wise distribution of 120 patients of Dry eye (30 in each 

group) 

Diet Group 1 Group 2 Group 3 Group 4 Total % 

Vegetarian 25 17 20 21 83 69.16 

Mixed 5 13 10 09 37 30.83 

 Vegetarian predominance was observed in the trial i.e. 69.16%. 

12.Appetite 

Table 12: Appetite wise distribution of 120 patients (30 in each group) 

Appetite Group 1 Group 2 Group 3 Group 4 Total % 

Poor 7 12 08 06 33 27.50 

Good 23 18 22 24 87 72.50 

 Maximum patients in the trial i.e. 87 (72.5%) had good appetite. 

14. Bowel habit 

Table 13: Bowel Habit wise distribution of 120 patients (30 in each group) 

Bowel habit Group 1 Group 2 Group 3 Group 4 Total % 

Irregular 14 13 09 13 49 40.83 

Regular 16 17 21 17 71 59.16 

 59.16% participants in this study had regular bowel habit. 

15. Bladder habits 

Table 14: Bladder habits wise distribution of 120 patients (30 in each 

group) 

Bladder habits Group 1 Group 2 Group 3 Group 4 Total % 

Normal 25 25 27 27 104 86.66 

Abnormal 05 05 03 03 16 13.33 



 86.66% patients gave a history of normal bladder habits. 

16. Sleep 

Table 15: Sleep wise distribution of 120 patients (30 in each group) 

Sleep Group 1 Group 2 Group 3 Group 4 Total % 

Disturbed 16 12 09 15 52 43.33 

Good 14 18 21 15 68 56.66 

 Maximum number of patients (56.67%) had good sleep whereas 43.3% 

patients reported about disturbed sleep. 

17. Addiction 

Table 16: Addiction wise distribution of 120 patients (30 in each group) 

Addiction Group 1 Group 2 Group 3 Group 4 Total % 

Tea 07 10 15 09 41 34.16 

Coffee 03 03 02 01 09 7.50 

Tobacco Chewing 04 04 06 06 20 16.67 

Smoking 02 08 02 02 14 11.67 

 Maximum number of patients gave history of tea addiction (34.16%) 

followed by 16.67% who gave history of tobacco chewing. 

Treatment history 

Table 17: Treatment history wise distribution of 120 patients (30 in each 

group) 

Treatment 

History 
Group 1 Group 2 Group 3 Group 4 Total % 

Eye Surgery 02 03 01 00 06 5.00 

Corneal Ulcer 00 00 01 00 01 0.83 

HTN 02 00 00 02 04 3.33 

DM 00 01 00 00 01 0.83 

Psychiatry 00 00 00 00 00 00 

 5% patients gave history of ocular surgery. 

18. Deha Prakriti (Somatic constitution) 



Table 18: Deha prakriti wise distribution of 120 patients (30 in each group) 

Prakriti Group 1 Group 2 Group 3 Group 4 Total % 

Vataja 02 02 02 00 06 5.00 

Pittaja 01 00 00 00 01 0.83 

Kaphaja 00 00 00 00 00 00 

Vata Pittaja 15 25 14 17 71 59.16 

Vata Kaphaja 06 01 09 04 20 16.66 

Pitta Kaphaja 06 02 05 09 22 18.33 

Sannipatika 00 00 00 00 00 00 

  

Most of the trial patients were of Vata pittaja prakriti (59.16%). 

 

19. Manasika prakriti (Psychological constitution) 

Table 19: Manasika prakriti wise distribution of 120 patients (30 in each 

group) 

Manasika Prakriti Group 1 Group 2 Group 3 Group 4 Total % 

Satvika 00 00 00 00 00 00 

Rajasika 26 27 25 24 102 85 

Tamsika 04 03 05 06 18 15 

 85% of the registered patients were of Rajasika Prakriti followed by 

Tamaseeka Prakriti (15%). 

20. Vikriti (Pathology) 

Table 20: Vikriti wise distribution of 120 patients (30 in each group) 

Vikriti  Group 1 Group 2 Group 3 Group 4 Total % 

Pravara  00 00 01 00 01 0.83 

Madhyama 26 27 24 26 103 85.83 

Avara 04 03 05 04 16 13.33 

 Maximum number of patients (85.83%) had Madhyama vikriti.  

21. Sara 

Table 21: Sarawise distribution of 120 patients (30 in each group) 



Sara Group 1 Group 2 Group 3 Group 4 Total % 

Pravara  00 00 00 00 00 00 

Madhyama 27 30 28 25 110 91.67 

Avara 03 00 02 05 10 8.33 

  

In the trial, maximum 91.67% patients had Madhyama sara. 

 

22. Samhanana 

Table 22: Samhanana wise distribution of 120 patients (30 in each group) 

Samhanana Group 1 Group 2 Group 3 Group 4 Total % 

Pravara  00 01 00 01 02 1.66 

Madhyama 25 20 27 21 93 77.50 

Avara 05 09 03 08 25 20.83 

 Madhyama Samhanana was predominant (77.5%) in the trial subjects. 

23. Pramana 

Table 23: Pramana wise distribution of 120 patients (30 in each group) 

Pramana Group 1 Group 2 Group 3 Group 4 Total % 

Pravara  00 01 00 03 04 3.33 

Madhyama 27 28 26 25 106 88.33 

Avara 03 01 04 02 10 8.33 

Most of the trial patients were of Madhyama Pramana i.e. 88.3%. 

24. Satmya 

Table 24: Satmya wise distribution of 120 patients (30 in each group) 

Satmya Group 1 Group 2 Group 3 Group 4 Total % 

Pravara  03 05 00 01 09 7.50 

Madhyama 22 16 26 22 86 71.67 

Avara 05 09 04 07 25 20.83 

 Maximum number of patients registered in this trial were of Madhyama 

satmaya (71.67%) followed by avara satmaya i.e. 20%. 



 

25. Satva 

Table 25: Satva wise distribution of 120 patients of Dry eye (30 in each 

group) 

Satva Group 1 Group 2 Group 3 Group 4 Total % 

Pravara  03 01 01 01 06 5.00 

Madhyama 23 24 26 26 96 80.00 

Avara 07 05 03 03 18 15.00 

  

It was observed that maximum 80% patients were havingmadhyama satva 

followed by 15% having Avara satva and 5% having Pravara satva. 

 

26. Vyayama shakti 

Table 26: Vyayama Shakti wise distribution of 120 patients (30 in each 

group) 

Vyayama Shakti Group 1 Group 2 Group 3 Group 4 Total % 

Pravara  01 02 00 01 04 3.33 

Madhyama 20 17 27 25 89 74.16 

Avara 09 11 03 04 27 22.50 

 Maximum numbers of patients i.e. 74.16% were of Madhyama Vyayama 

Shakti and 22.5% patients were having AvaraVyayama Shakti. 

 

27. Aahara Shakti 

Table 27: Aahara shakti wise distribution of 120 patients (30 in each 

group) 

Aahara Shakti Group 1 Group 2 Group 3 Group 4 Total % 

Pravara  01 04 01 00 06 5.00 

Madhyama 23 15 26 23 87 72.50 

Avara 06 11 03 07 27 22.50 

 Medium grade ingestion capacity was observed I maximum i.e. 72.50% pts. 



28. Vaya   

Table 28: Vaya wise distribution of 120 patients (30 in each group) 

Vaya (Age group) Group 1 Group 2 Group 3 Group 4 Total % 

Bala 00 00 00 00 00 00 

Yuva 19 11 21 20 71 59.16 

Vriddha 11 19 09 10 49 40.83 

 Maximum number of patients registered were in Yuva vaya (59.16%) 

followed by Vriddha vaya group (40.83%). 

 

29. Incidence of chief complaints 

Table 29: Chief complaints wise distribution of 120 patients (30 in each 

group) 

Chief Complaints Group 1 Group 2 Group 3 Group 4 Total % 

Discomfort 19 14 7 16 56 46.67 

Irritation 16 9 7 33 55 45.83 

Redness 16 13 9 10 48 40 

Sandy-gritty feeling 21 18 15 21 75 62.5 

Burning 25 24 14 19 82 68.33 

Itching 11 20 8 9 48 40 

Feeling of dryness 10 9 4 6 29 24.16 

Increased frequency 

of blinking 
0 4 2 1 7 5.83 

Contact lens 

intolerance 
0 2 30 0 32 26.67 

Photophobia 23 12 8 10 53 44.16 

Lacrimation 6 7 5 10 28 23.33 

Stickiness of lids 7 8 4 5 24 20.00 

Mucoid discharge 4 8 4 3 19 15.83 

Blurring of vision 15 18 9 17 59 49.16 

Heaviness in lids  7 6 4 9 26 21.66 

Pain 3 13 3 6 25 20.83 



  In this study, maximum number of patients complained of burning 

(68.33%), sandy gritty feeling (62.5%), blurred vision (49.16%), discomfort 

(46.67%), irritation (45.83%) and photophobia (44.16%). 

 

30. Incidence of Associated complaints 

Table 30: Associated complaint wise distribution of 120 patients (30 in each group) 

Associate complaint Group 1 Group 2 Group 3 Group 4 Total % 

Headache 9 13 10 13 45 37.50 

Eye strain 9 6 10 5 30 25.00 

  Other than dry eye symptoms, 37.5% patients also complained of 

headache and 25% gave history of eye strain. 

31. Visual acuity 

Table 31: Visual acuity wise distribution of 120 patients (30 in each group) 

Visual 

Acuity 

No. of Patients Total % 

Group 1 Group 2 Group 3 Group 4   

RE LE RE LE RE LE RE LE   

6/6. 08 09 05 06 03 02 08 09 50 20.83 

6/9. 12 09 14 16 15 17 12 11 106 44.17 

6/12. 05 04 06 03 04 02 02 05 31 12.92 

6/18. 03 04 02 01 01 02 02 01 16 6.67 

6/24. 01 02 02 02 01 02 00 02 12 5.0 

6/36. 00 01 01 02 03 01 06 02 16 6.67 

6/60 01 01 00 00 03 04 00 00 09 3.75 

Total 30 30 30 30 30 30 30 30 240 
 

The above table shows that maximum i.e. 44.17 % of eyes (of patients) 

were having visual acuity of 6/9 while 20.83 % eyes had visual acuity of 6/6, 

12.92 % eyes had visual acuity of 6/12, 6.67 % had visual acuity 6/36 or 6/18, 

5% had visual acuity of 6/24 and 3.75% had visual acuity of 6/60 or less. 

32.  Slit lamp examination (Mucin debris/ strands) 



Table 32: Mucin debris/ strands wise distribution of 120 patients (30 in 

each group) 

Debris/ 
Mucoid 
strands 

No. of Patients Tot. % 

Group 1 Group 2 Group 3 Group 4 
  

RE LE RE LE RE LE RE LE 
  

No debris 04 04 01 01 00 00 04 06 20 8.33 

Visible by slit 

lamp 
24 24 23 24 27 27 11 10 170 70.83 

Visible by torch  02 02 06 05 03 03 15 14 50 20.83 

Total 30 30 30 30 30 30 30 30 240 
 

  

In 70.83% eyes, mucin strands and debris were visible by slit lamp only whereas 

in 20.83% eyes mucin debris were even visible by diffuse light examination by 

torch. 

33. Ocular Surface Disease Index 

Table 33: OSDI Score wise distribution of 120 patients (30 in each group) 

OSDI 
Score Group 1 Group 2 Group 3 Group 4 Total % 

Mild 08 18 12 13 51 42.50 

Moderate  16 12 16 14 58 48.33 

Severe  06 00 02 03 11 9.16 

 Most of the patients (48.33%) had moderate score on OSDI whereas 42.5% 

patients had mild OSDI score. 

34. Corneal Fluorescein staining 

Table 34: Corneal Fluorescein staining wise distribution of 120 patients  

(30 in each group) 

Degree of 
staining 

Group 1 Group 2 Group 3 Group 4 Total % 

R. E. L. E. R. E. L. E. R. E. L. E. R. E. L. E.   

No stain 12 16 14 15 16 16 08 09 106 44.17 



Mild  15 13 14 13 08 10 12 12 97 40.42 

Moderate  03 01 02 02 05 02 07 09 31 12.91 

Severe  00 00 00 00 01 02 03 00 06 2.5 

 Most of the eyes showed no staining (44.17%) whereas 40.42% showed 

mild and 12.91% moderate fluorescein corneal staining pattern. 

 

35. Rose Bengal staining 

Table 35: Conjunctival Rose Bengal staining wise distribution of 120 

patients  

(30 in each group) 

Grade 
Group 1 Group 2 Group 3 Group 4 

Total % 
R. E. L. E. R. E. L. E. R. E. L. E. R. E. L. E. 

0 14 15 5 5 17 17 17 17 107 44.58 

1 11 10 18 20 6 9 12 10 96 40 

2 3 3 5 4 6 4 1 2 28 11.67 

3 2 2 2 1 1 0 0 1 9 3.75 

 In the present trial 40% patients showed grade 1 staining by Rose Bengal 

stain and 44.58% patients showed no staining. 

36. Schirmer I test 

Table 36: Schirmer’s I test reading (in 5 minutes) wise distribution of 120 

patients 

(30 in each group) 

Schirmer I 
Group 1 Group 2 Group 3 Group 4 

Total % 
R. E. L. E. R. E. L. E. R. E. L. E. R. E. L. E. 

>15 mm 06 05 10 13 10 12 12 12 80 33.33 

11- 15 mm 04 03 09 08 06 06 01 01 38 15.83 

5- 10 mm   17 21 10 08 12 11 13 13 105 43.76 

< 5 mm 03 01 01 01 02 01 04 04 17 7.08 



 Schirmer strips showed wetting by 5-10 mm in majority of the patients 

i.e. 43.76% followed by 33.33% who showed wetting of more than 15 mm over a 

period of 5 minutes and 15.83% patients showed wetting of 11-15 mm. 

37. Tear film break up time 

Table 37: Tear film break up time wise distribution of 120 patients 

(30 in each group) 

TBUT 
Group 1 Group 2 Group 3 Group 4 

Total % 
R E. L. E. R. E. L. E. R. E. L. E. R. E. L. E. 

< 5 Seconds 01 01 00 00 01 01 03 03 10 4.17 

 5 – 10 
Seconds  

00 02 01 01 00 00 01 01 06 2.5 

11 – 15 
Seconds 

26 25 18 15 19 22 18 18 161 67.08 

>15 Seconds 03 02 11 14 10 07 08 08 63 26.25 

 Maximum number of patients showed TBUT of 11-15 seconds (67.08%) 

followed by 26.25% who showed TBUT more than 15 seconds. 

 

 

 

 

 

 

 

 

 

 



Effect of therapy 

Effect of therapy after completion of treatment on chief complaints 

38. Effect of therapy in group 1 (RE) 

Table 38: Effect of CMC/tear substitute on chief complaints in group 1 (RE) 

Chief Complains n 
Mean 

S.D. 
Mean   d 

±SE 
% ‘t’ P 

BT AT 

Discomfort 19 2.63 1.53 0.60 0.74±0.11 28.15 6.53 <0.001 

Irritation 16 3.82 2.71 0.68 2.88±0.17 75.38 16.86 <0.001 

Redness 15 1.50 0.71 0.64 0.86±0.18 57.14 4.83 <0.001 

Sandy-gritty feeling 21 1.90 1.00 0.64 0.89±0.15 46.67 5.76 <0.001 

Burning 24 2.92 0.78 0.49 0.96±0.10 32.80 9.23 <0.001 

Itchiness 13 1.62 0.45 0.67 1± 0.21 61.90 4.74 <0.001 

Feeling of Dryness 10 1.4 0 0.49 
1.25± 
0.18 

89.28 6.78 <0.001 

Increased frequency 
of blinking 

01 1.0 0.0 1.0 1.0± -- 100 -- -- 

Photophobia/burning 
sensation 

23 2.92 0.78 0.49 0.96±0.10 
32.80 

 
9.23 <0.001 

 Lacrimation 06 1.5 0.5 0.58 1.0±0.33 66.67 3.00 <0.05 

Stickiness of lids 07 1.71 0.86 0.41 0.86±0.17 50 5.14 <0.01 

Mucoid discharge 04 1.50 0.25 0.5 1.25±0.25 83.33 5.0 <0.05 

Blurring of vision 15 1.67 0.80 0.58 0.87±0.15 52.0 5.60 <0.001 

Heaviness in lids  07 1.29 0.86 0.53 0.57±0.20 44.44 2.83 <0.05 

 

The standard (tear supplement) group provided statistically significant 

results in right eyes in all the subjective parameters except in increased 

frequency of blinking due to small number of patients (incalculable t value) 

reporting this symptom. Maximum relief percentage was obtained in feeling of 

dryness (89.28%), mucoid discharges (83.33%), irritation (75%) and 

Lacrimation (66.67%). 



 

 

Effect of CMC/tear substitute in group 1 (LE) 

Table 39: Effect of CMC/tear substitute in group 1 (LE) 

Chief Complains n 
Mean 

S.D. 
Mean   d 

±SE 
% ‘t’ P 

BT AT 

Discomfort 19 2.32 1.42 0.57 
0.59 ± 
0.10 

25.59 5.477 <0.001 

Irritation 16 3.71 0.94 0.66 1.13±0.16 30.36 6.87 <0.001 

Redness 15 1.38 0.79 0.83 0.71±0.23 51.95 3.09 <0.01 

Sandy-gritty feeling 21 1.91 0.89 0.63 1±0.15 52.5 6.64 <0.001 

Burning 22 2.96 0.96 0.4289 0.74±0.09 24.98 8.09 <0.001 

Itchiness 09 1.64 0.55 0.63 0.8±0.2 48.89 4.00 <0.01 

Feeling of Dryness 08 1.11 0.13 0.53 0.63±0.20 56.25 3.10 <0.05 

Increased frequency 
of blinking 

30 1 0 1 
1± 

Indefinite 
value 

100 -- -- 

Photophobia/burning 
sensation 

21 2.79 1.05 0.63 0.71±0.13 25.59 5.31 <0.001 

Lacrimation 05 1.6 1 0 1± 0 62.5 -- -- 

Stickiness of lids 07 1.5 0.67 0.45 0.83±0.2 55.56 4.17 <0.01 

Mucoid discharge 04 1.5 0.25 0.5 1.25±0.25 83.33 5 <0.05 

Blurring of vision 15 1.6 0.8 0.47 0.8 ± 0.13 50 6.38 <0.001 

Heaviness in lids  07 1.28 0.86 0.79 
0.43± 
0.30 

33.33 1.44 >0.05 
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 Standard therapy of tear supplementation provided statistically 

significant results in left eye in all subjective parameters except in heaviness in 

lids (P>0.05), lacrimation and increased frequency of blinking (incalculable t 

value). Maximum results were obtained in mucoid discharges (83.33%), feeling 

of dryness (56.25%) and stickiness of lids (55.56%). 

 

Discussion: Tear substitute was found to be effective in relieving the complaints 

of dryness, irritation, mucoid discharge and lacrimation. 

  

0

0.5

1

1.5

2

2.5

3

3.5

4

Effect of CMC/tear substitute in group 1 (LE)

Mean BT

Mean AT



39. Effect of Plain Goghrita in group 2 (RE) 

Table 40: Effect of therapy in group 2 on 30 patients of Dry eye (RE) 

Chief Complains n 
Mean S.D. 

Mean   d 
±SE 

% ‘t’ P 

BT AT      

Discomfort 14 1.62 0.69 -- 0.5± 0 30.95 -- -- 

Irritation 09 1.67 0.78 -- 0.89± 0 53.33 -- -- 

Redness 13 3.62 0.67 0.48 
0.75± 
0.13 

20.74 5.63 
<0.00

1 

Sandy-gritty feeling 17 3.53 0.67 0.58 
1.07± 
0.14 

30.22 7.76 
<0.00

1 

Burning 23 2.86 0.68 0.73 
0.74±0.1

5 
25.73 5.08 

<0.00
1 

Itchiness 20 3.16 0.65 0.62 
1.06±0.1

4 
33.53 7.70 

<0.00
1 

Feeling of dryness 09 1.63 0.25 0.71 
1.38±0.2

4 
84.62 5.83 

<0.00
1 

Increased 
frequency of 
blinking 

04 01 0.5 0.58 0.5± 0.29 50 1.73 >0.05 

Photophobia/burni
ng sensation 

12 1.33 0.5 0.83 
0.83± 
0.241 

62.5 3.46 <0.01 

Lacrimation 07 0.67 0.17 0.53 0.5± 0.20 75 2.48 <0.05 

Stickiness of lids 08 1.63 0.63 0.53 1± 0.189 61.54 5.29 <0.01 

Mucoid discharge 08 0.71 0.29 -- 0.43+ 0 60 -- -- 

Blurring of vision 18 3.12 1 0.79 
0.29± 
0.19 

9.16 1.54 >0.05 

Heaviness in lids  06 1.2 0.4 0.75 0.8± 0.31 66.67 2.60 <0.05 

 Go- ghrita alone provided statistically significant relief in right eye in all 

the symptoms except in blurring of vision and  increased frequency of blinking 

(P>0.05), mucoid discharges, irritation and discomfort (incalculable t value). 

Maximum reliefs were observed in feeling of dryness (84.62%), Lacrimation 

(75%), heaviness in lids (66.67%), photophobia/ burning sensation (62.5%) and 

in stickiness of lids (61.54%). 

  



 

40. Effect of therapy in group 2 (LE) 

Table 41:  Effect of Plain Goghrita in group 2 on 30 patients of Dry eye (LE) 

Chief Complains n 
Mean 

S.D. 
Mean   d 

±SE 
% ‘t’ P 

BT AT 

Discomfort 13 1.58 0.67 -- 0.46±0.0 28.95 -- -- 

Irritation 09 1.56 0.67 0.60 0.89±0.20 57.14 4.44 <0.01 

Redness 13 3.46 0.50 0.48 0.75±0.13 21.67 5.63 
<0.00

1 

Sandy-gritty 
feeling 

17 3.47 0.67 0.62 1.13±0.14 32.66 8.31 
<0.00

1 

Burning 23 2.77 0.63 0.65 0.79±0.13 28.47 5.91 
<0.00

1 

Itchiness 20 3.0 0.53 0.85 0.94±0.19 31.72 4.94 
<0.00

1 

Feeling of dryness 09 1.63 0.25 0.71 1.38±0.24 84.62 5.83 
<0.00

1 

Increased 
frequency of 
blinking 

04 1.0 0.5 0.58 0.5±0.29 50.00 1.73 >0.05 

Photophobia/burni
ng sensation 

12 1.42 0.50 0.80 0.92±0.23 64.71 4.00 <0.01 

Lacrimation 07 0.67 0.17 0.76 0.50±0.29 75.00 1.75 >0.05 

Stickiness of lids 08 1.50 0.88 0.74 1.38±0.26 91.67 5.23 <0.01 

Mucoid discharge 08 1.00 0.29 0.71 0.71±0.25 71.43 2.86 <0.05 

Blurring of vision 18 3.06 0.86 0.70 0.43±0.17 14.01 2.58 <0.05 

Heaviness in lids  06 1.20 0.40 0.75 0.80±0.31 66.67 2.60 <0.05 
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 Statistically significant were observed in left eyes of Go ghrita treated 

patients of dry eye in most of the symptoms except in increased frequency of 

blinking and Lacrimation (P>0.05)and in discomfort (t value incalculable). 

Maximum results were observed in stickiness of lids (91.67%),  feeling of dryness 

(84.62%), lacrimation (75%) mucoid discharges (71.43%) and heaviness in lids 

(66.67%). 

 

 

Discussion: In group 2 where in plain Go ghrita was given to the patients, it was 

observed that dryness, lacrimation, heaviness of lids, photophobia were 

significantly managed which were better than tear substitute treated patients, 

but all patients reported mistiness (blurring) of vision for more than half 

an hour after application of Go ghrita. The higher viscosity of Go ghrita seems 

to be responsible for this unwanted effect. 
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41. Effect of therapy in group 3 (RE) 

Table 42: Effect of Kesha masee ointment in group 3 on 30 patients of Dry 

eye (RE) 

Chief Complains n 
Mean 

S.D. 
Mean   d 

±SE 
% ‘t’ P 

BT AT 

Discomfort 08 1.38 0.62 0.48 0.2± 0.09 14.55 2.26 >0.05 

Irritation 07 1.57 0.63 0 1±0 63.64 -- -- 

Redness 09 2 0.78 0.44 1.22±0.15 61.11 8.31 <0.001 

Sandy-gritty 
feeling 

15 1.09 0.71 0 1.43± 0 38.09 -- -- 

Burning 13 1.64 0.43 0.80 1.21±0.21 73.91 5.66 <0.001 

Itching 12 1.17 0.33 0.60 0.83± 0.20 71.43 4.16 <0.01 

Feeling of dryness 04 1 0 -- 1± 0 100 -- -- 

Increased 
frequency of 
blinking 

02 1 0 0 1± 0 100 -- -- 

Photophobia/ 
burningsensation 

07 1.13 0.25 0.38 0.86± 0.14 76.19 5.99 <0.001 

Lacrimation 05 1.6 0.4 0.45 1.2± 0.2 75 6 <0.01 

Stickiness of lids 04 1.5 0.25 0.52 1.25± 0.21 83.33 5.93 <0.01 

Mucoid discharge 04 1.25 00 0.5 1.25± 0.25 100 5 <0.05 

Blurring of vision 08 1.33 0.55 0.44 0.77±0.15 58.33 5.29 <0.01 

Heaviness in lids  04 1 0.25 0 0.75±0 75 -- -- 

  

Kesha masee in inert ointment base provided statistically significant results in 

right eyes of the patients suffering from dry eye in redness (61.11%), burning 

(73.91%), itching (71.43%), photophobia (76.19%), Lacrimation (75%), 

stickiness of lids (83.33%), mucoid discharges(100%) and blurred vision 

(58.33%). Statistically insignificant results were observed in discomfort (P>0.05) 

and in rest of the symptoms t value was incalculable though relief percentages 

were more than 75% in most of those symptoms. 

 



 

 

42. Effect of therapy in group 3 (LE) 

Table 43: Effect of Kesha masee ointment in group 3 on 30 patients of Dry eye 

(LE) 

Chief Complains n Mean S.D. Mean   d 
±SE 

% ‘t’ P 

BT AT 

Discomfort 09 1.23 0.56 0.41 0.2±0.07 16.36 2.69 <0.05 

Irritation 07 1.57 0.67 0 1±0 63.64 -- -- 

Redness 09 1.78 0.67 0.33 1.11±0.11 62.5 10.00 <0.001 

Sandy-gritty feeling 14 1.93 0.64 0.91 1.29±0.24 66.67 5.27 <0.001 

Burning 14 1.71 0.5 0.80 1.21±0.21 70.83 5.67 <0.001 

Itching 09 1.33 1.33 0.67 1.22±0.22 91.67 5.50 <0.001 

Feeling of dryness 04 1.5 0.5 -- 1± 0 66.67 -- -- 

Increased frequency 
of blinking 

02 1 0 0 1±0 100 -- -- 

Photophobia/burning 
sensation 

07 1.13 0.25 0.35 0.88±0.13 77.78 7 <0.001 

Lacrimation 05 1.2 0.6 0 1±0 83.33 -- -- 

Stickiness of lids 04 1 0.25 0.5 0.75± 
0.25 

75 3 >0.05 

Mucoid discharge 04 1 0 0 1±0 100 -- -- 

Blurring of vision 08 1.33 0.56 0.44 0.78± 
0.15 

58.33 5.29 <0.01 

Heaviness in lids  03 1.33 0.33 0 1+0 75 -- -- 

  

In left eyes of the patients treated with Kesha masee in inert ointment base, 

significant results were noted in  discomfort, redness, sandy gritty feeling, 
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burning, itching, photophobia and blurred vision. Results were insignificant 

statistically in stickiness of lids and t value was incalculable in irritation, dryness, 

increased blink frequency, lacrimation, mucoid discharges and heaviness in lids. 

Maximum relief was observed in itching (91.67%), photophobia (77.78%), 

burning (70.83%) and sandy gritty feeling (66.67%). 

 

 

 Discussion: Redness, burning, itching, photophobia, lacrimation, 

stickiness, hampered vision and sandy gritty sensations were well addressed by 

Kesha Masee ointment. 
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43. Effect of therapy in group 4 (RE) 

Table 44: Effect of Keshanjana base on chief complaints in group 4  

on 30 patients of Dry eye (RE) 

Chief Complains n. Mean S.D. Mean   d 

±SE 

% ‘t’ P 

BT AT 

Discomfort 16 1.67 0.67 0.85 0.5±0.16 30.00 3.22 <0.01 

Irritation 13 1.75 0.5 0.74 1.25±0.20 71.43 6.28 <0.001 

Redness 13 1.92 1.00 0.88 1.00±0.24 52 4.11 <0.01 

Sandy-gritty 

feeling 

21 1.67 1.00 0.62 1± 0.14 60 7.33 <0.001 

Burning 19 1.8 0.8 0.89 1.00±0.20 55.56 4.92 <0.001 

Itchiness 12 2.00 1.00 0.80 1.00±0.23 50.00 4.37 <0.01 

Feeling of 

dryness 

5 2.00 0.0 0.82 2.00±0.33 100.00 6.06 <0.01 

Increased 

frequency of 

blinking 

01 2.00 0.0 In-

definite 

2 ±0.0 100.00 -- -- 

Photophobia/ 

burning 

sensation 

10 1.5 0.6 0.99 0.9 ±0.31 60 2.86 <0.05 

Lacrimation 10 1.5 0.0 0.67 1.50±0.21 100.00 7.12 <0.001 

Stickiness of lids 5 1.4 0.4 0 1+0 71.43 -- -- 

Mucoid discharge 3 0.67 0 0.58 0.67 ± 0.33 100 2.00 >0.05 

Blurring of vision 17 1.47 0.67 0.56 1.00±0.13 68 7.42 <0.001 

Heaviness in lids  9 1.33 0.44 0.60 0.89 ±0.2 66.67 4.44 <0.01 

 Keshanjana provided statistically significant results in most of the 

symptoms in right eyes of group 4 patients except in mucoid discharges 

(P>0.05), and stickiness of lids and increased frequency of blinking in which t 

value was incalculable. Maximum results were observed in the symptoms of 

Lacrimation (100%), feeling of dryness (100%), irritation (71.43%), blurred 

vision (68%) and heaviness of lids (66.67%). 
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44. Effect of therapy in group 4 (LE) 

Table 45:  Effect of Keshanjana ointment base on chief complaints in group 

4 

on 30 patients of Dry eye (LE) 

Chief Complains n 

Mean 

S.D. 
Mean   d 

±SE 
% ‘t’ P 

BT AT 

Discomfort 16 2.00 1.00 1.06 0.50±0.19 25.00 2.60 <0.05 

Irritation 13 2.00 1.25 0.94 0.75±0.25 37.50 2.98 <0.05 

Redness 13 1.77 1.00 0.88 1.00±0.24 56.52 4.11 <0.01 

Sandy-gritty feeling 22 1.64 1.00 0.68 1.00±0.15 61.11 6.86 <0.001 

Burning 19 1.6 0.6 0.8 1.00±0.18 62.5 5.59 <0.001 

Itching 11 2.00 1.00 0.83 1.00±0.25 50.00 4.00 <0.01 

Feeling of dryness 5 2 0.67 0.82 1.33±0.33 66.67 4.00 <0.05 

Increased frequency 

of blinking 

1 
3.00 0.0 

In-

definite 
3.00±0.0 100.00 -- -- 

Photophobia/burning 

sensation 

10 
1.4 0.5 0.99 0.9 ±0.3 64.29 2.86 <0.05 

Lacrimation 10 1.5 0.0 0.54 1.5±0.54 100.00 2.78 <0.05 

Stickiness of lids 5 1.4 0.4 0 1+0 71.43 -- -- 

Mucoid discharge 3 
0.67 0 0.57 

0.67± 

0.33 
100 2.00 >0.05 

Blurring of vision 17 
1.47 1.00     0.60 

0.67± 

0.15 
45.33 4.58 <0.001 

Heaviness in lids  9 1.33 0.44 0.60 0.89+0.20 66.67 4.44 <0.01 

 In left eyes of group 4 patients, most of the symptoms showed statistically 

significant results on application of Keshanjana except in mucoid discharges 

(P>0.05). t value was incalculable in increased frequency of blinking and 

stickiness. Maximum results were observed in Lacrimation (100%), heaviness in 

lids (66.67%), feeling of dryness (66.67%), photophobia (64.29%) and burning 

sensation (62.5%). 



 

Discussion: Although less percentage relief was noted in the present Keshanjana 

treated group than Kesha masee treated group in the symptoms of redness, 

burning, itching, photophobia, lacrimation, stickiness, hampered vision and 

sandy gritty sensation, yet number of subjects presenting with these complaints 

were more in the Keshanjana group which substantiated more reliability of the 

Keshanjana in comparison to Kesha masee ointment. 

Effect of therapy on objective parameters in group 1 (RE) 

Table 46: Effect of therapy after completion of treatment on objective 

parameters: Group 1 (RE) 

Features 
n= (No. 
of eyes) 

BT AT 
% of 
relief 

SD SE t P 

Visual Acuity 30 1.37 1.27 7.57 0.58 0.19 0.56 >0.05 

Schirmer’s I test 30 2.48 1.47 6.81 0.31 0.06 1.79 >0.05 

Slit-Lamp 
Examination 

30 1.2 0.86 14.88 0.07 0.19 0.96 >0.05 

Rose Bengal 
Staining 

30 0.77 0.73 4.35 0.32 0.06 0.57 >0.05 

Fluorescein 
Staining – Cornea 

30 0.6 0.1 14.28 0.41 0.08 1.32 >0.05 

TBUT 
(in Grades) 

30 2.03 1.9 10.53 0.07 0.01 16.42 <0.001 
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In objective parameters in right eye of group 1 patients, tear supplement 

provided statistically significant results in TBUT only (10.53%).  

 

 

45. Effect of therapy on objective parameters in group 1 (LE) 

Table 47: Effect of therapy after completion of treatment on Objective 

parameters: Group 1 (LE) 

Features n= (No. 
of eyes) 

BT AT % of 
relief 

SD SE t P 

Visual Acuity 30 1.47 1.33 9.09 0.07 0.19 0.72 >0.05 

Schirmer’s I test 30 2.52 1.57 2.13 0.18 0.03 1.00 >0.05 

Slit-Lamp 
Examination 

30 1.22 0.86 14.61 0.07 0.19 0.96 >0.05 

Rose Bengal 
Staining 

30 0.73 0.67 9.09 0.32 0.06 1.14 >0.05 

Fluorescein 
Staining - Cornea 

30 0.57 0.53 6.09 0.33 0.06 0.57 >0.05 

TBUT 30 1.93 1.9 5.26 0.26 0.04 2.09 <0.05 
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 In left eye as well, only statistically significant results observed were in 

TBUT (5.26%) in group 1 patients treated with tear substitute. 

 

46. Effect of therapy on objective parameters in group 2 (RE) 

Table 48: Effect of therapy after completion of treatment on objective 

parameters: Group 2 (RE) 

Features 
n= (No. 
of eyes) 

BT AT 
% of 
relief 

SD SE t P 

Visual Acuity 30 1.32 1.28 3.03 0.53 1.0 0.41 >0.05 

Schirmer’s I test 30 2.04 0.84 14.29 0.35 0.06 1.90 >0.05 

Slit-Lamp 
Examination 

30 1.33 0.75 21.0 0.43 0.08 3.5 <0.01 

Rose Bengal 
Staining 

30 1.00 0.84 16.00 0.35 0.07 2.45 <0.05 

Fluorescein 
Staining - Cornea 

30 0.64 0.52 18.75 0.57 0.10 1.15 >0.05 

TBUT 
 

30 2.33 2.16 5.56 0.40 0.07 1.63 >0.05 
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 Go ghrita provided statistically significant results in slit lamp findings 

(21%) and Rose Bengal staining (16%) in right eyes of group 2 patients.  

 

47. Effect of therapy on objective parameters in group 2 (LE) 

Table 49: Effect of therapy after completion of treatment on objective 

parameters: Group 2 (LE) 

Features 
n= (No. 
of eyes) 

BT AT 
% of 
relief 

SD SE t 
P 
 

Visual Acuity 30 1.13 1.13 0.0 0.32 0.06 0 >0.05 

Schirmer’s I test 30 1.96 0.76 10.53 0.52 0.10 0.84 >0.05 

Slit-Lamp 
Examination 

30 1.12 0.36 64.29 0.41 0.07 9.69 <0.001 

Rose Bengal 
Staining 

30 0.96 0.84 12.5 0.31 0.06 2.15 <0.05 

Fluorescein 
Staining - Cornea 

30 0.6 0.48 20.0 0.4 0.07 1.63 >0.05 

TBUT  30 2.44 2.24 5.58 0.43 0.08 1.58 >0.05 
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 In left eyes of group 2 patients, Go ghrita provided statistically significant 

results in slit lamp findings (64.29%) and Rose Bengal staining (12.5%). 

 

48. Effect of therapy on objective parameters in group 3 (RE) 

Table 50: Effect of therapy after completion of treatment on objective 

parameters: Group 3 (RE) 

Features 
n= (No. 
of eyes) 

BT AT 
% of 
relief 

SD SE t P 

Visual Acuity 30 2.15 2.15 00 00 00 -- -- 

Schirmer’s I test 30 1.18 1.0 16.67 0.38 0.07 2.41 <0.05 

Slit-Lamp 
Examination 

30 1.1 0.13 87.87 0.48 0.09 11.05 <0.001 

Rose Bengal 
Staining 

30 0.73 0.53 27.27 0.55 0.10 1.99 >0.05 

Fluorescein 
Staining – Cornea 

30 0.7 0.37 52.38 0.57 0.11 3.33 <0.01 

TBUT 30 2.27 2.03 11.48 0.57 0.10 2.25 <0.05 
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 Kesha masee in inert ointment base gave statistically significant results in 

Schirmer I test (16.67%), slit lamp findings (87.87%), corneal fluorescein 

staining (52.38%) and in TBUT (11.48%) in right eyes of group 3 patients. 

 

 

49. Effect of therapy on objective parameters in group 3 (LE) 

Table 52: Effect of therapy after completion of treatment on objective 

parameters: Group 3 (LE) 

Features 
n= (No. 

of 
eyes) 

BT AT 
% of 
relief 

SD SE t P 

Visual Acuity 30 2.13 2.1 1.56 0.18 0.03 1.00 >0.05 

Schirmer’s I test 30 2.04 0.85 15.65 0.35 0.06 2.11 <0.05 

Slit-Lamp 
Examination 

30 1.1 0.13 87.87 0.48 0.09 11.05 <0.001 

Rose-Bengal 
Staining 

30 0.63 0.43 31.58 0.46 0.84 2.38 <0.05 

Fluorescein 
Staining - Cornea 

30 0.67 0.3 55 0.71 0.13 2.82 <0.01 

TBUT 30 2.17 1.97 10.17 0.48 0.09 2.26 <0.05 

 

  

0

0.5

1

1.5

2

2.5

Effect of therapy on objective parameters in group 3 (RE)

BT

AT



 In left eyes of group 3 patients, statistically significant results were noted 

in all the objective criteria except in visual acuity. 

 

 

50. Effect of therapy on objective parameters in group 4 (RE) 

Table 52: Effect of therapy after completion of treatment on objective 

parameters: Group 4 (RE) 

Features 
n= (No. 

of eyes) 
BT AT 

% of 

relief 
SD SE t P 

Visual Acuity 30 1.33 1.67 12.5 0.18 0.03 5.00 <0.001 

Schirmer’s I test 30 2.2 1.67 20.0 0.82 0.15 2.23 <0.05 

Slit-Lamp 
Examination 

30 1.33 0.5 62.5 0.45 0.08 10.21 <0.001 

Rose Bengal 
Staining 

30 0.67 0.50 25.00 0.37 0.07 2.48 <0.05 

Fluorescein 
Staining - Cornea 

30 0.83 0.50 40.00 0.68 0.12 2.74 <0.05 

TBUT 30 0.83 0.50 66.67 0.38 0.07 4.82 <0.001 
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 Keshanjana applied to right eyes of group 4 patients provided statistically 

significant results in all the objective parameters. Maximum results were 

obtained in TBUT (66.67%), slit lamp findings (62.5%) and corneal fluorescein 

staining (40%). 

 

 

51. Effect of therapy on objective parameters in group 4 (LE) 

Table 53: Effect of therapy after completion of treatment on objective 

parameters: Group 4 (LE) 

Features 
n= (No. 
of eyes) 

BT AT 
% of 
relief 

SD SE t P 

Visual Acuity 30 1.00 0.83 16.67 0.18 0.03 5.00 <0.001 

Schirmer’s I test 30 2.2 1.67 20 0.82 0.15 2.23 <0.05 

Slit-Lamp 
Examination 

30 1.33 0.5 62.5 0.45 0.08 10.21 <0.001 

Rose Bengal 
Staining 

30 0.67 0.5 25.00 0.58 0.10 1.61 >0.05 

Fluorescein 
Staining - Cornea 

30 0.83 0.5 40.00 0.63 0.11 2.97 <0.01 

TBUT  30 2.42 0.5 66.67 0.37 0.07 4.96 <0.001 
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 In left eyes of group 4 patients as well, Keshanjana provided statistically 

significant results in all the objective parameters except in Rose Bengal staining. 

Maximum results were observed in TBUT (66.67%), Slit lamp findings (62.5%) 

and corneal fluorescein staining (40%). 

 

 

Discussion:Keshanjana group only had a significant change in all objective 

parameters whereas other treatment groups had insignificant outcome. 

 

52. Effect of therapy on OSDI score 

Table 54: Effect of therapy after completion of treatment on OSDI Score 

Features Group 
n= 

(No. of 
eyes) 

BT AT 
% of 
relief 

SD SE t P 

OSDI 
Score 

1 60 52.79 44.19 16.28 8.37 1.53 5.62 <0.001 

OSDI 
Score 

2 60 45.89 37.62 18.03 7.97 1.46 5.69 <0.001 

OSDI 
Score 

3 60 46.69 32.49 30.41 6.97 1.27 11.16 <0.001 

OSDI 
Score 

4 60 36.29 27.48 24.27 11.86 2.17 4.07 <0.001 
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On Ocular surface disease index, all the four groups provided statistically 

significant results, but in terms of relief percentages, Keshanjana (24.27%) and 

Kesha Masee in inert ointment base (30.41%) provided more relief than tear 

supplement or Go ghrita alone. 
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Summary  

 Dry eye syndrome, a fast growing ocular problem has been very well 

explained in classical Ayurvedic literature centuries ago under the caption of 

Shushkakshipaka having similar clinical picture, but with a different view point 

as far as its origin is concerned. 

 Shushkakshipaka nomenclature itself signifies the dryness (shushkatva) 

and inflammation (paka) of ocular surface to which tears (ashru) remain 

adhered to. The pathogenesis of the disease does not merely pertain to the ocular 

surface, but as a result of deranged system of homeostasis by the provoked Vata 

or Pitta or both with Rakta. On the contrary, even the latest definition of Dry eye 

syndrome as reported in the International Dry Eye Workshop (DEWS) 2007 as “a 

multi factorial disease of the tears and ocular surface that results in symptoms of 

discomfort, visual disturbance, and tear film instability with potential damage to 

the ocular surface. It is accompanied by increased osmolarity of the tear film and 

inflammation of the ocular surface.” is still missing the root cause pathology of 

the disease. 

 In so far as the treatment is concerned, correcting the system humoral 

balance alongwith topical application of drugs of lubricating nature (Snehana) in 

the form of ocular irrigation, eye drops and collyria had been advocated 

centuries ago. 

 Keshanjana, a lubricating collyria (Snehana anjana), was taken up with 

the objective of standardization, physicochemical analysis, ocular surface safety 

and toxicity alongwith its clinical evaluation in cases of Dry eye in the present 

study.  

Overall process of pharmaceutics ensures that preparation of Anjana dosage 

form can be modified into ointment form by selecting suitable base and abiding 

to the procedure mentioned in the SOP development section (page section ) of 

this project document. As far as Keshanjana is concerned, anjana prepared from 

Goghrita and petrolatum was similar in physical characters. However, 



preparation is more feasible with later for pharmacy scale as far as modishness 

of finished produce is concerned. However, Go ghrita has its own therapeutic 

properties, therefore to achieve at final verdict about these two formulations, 

clinical trial was conducted. 

The parameters prescribed for standardization of ghee such as Saponification 

value, Iodine value, acid value, Ester value, Peroxide value, Specific gravity, 

Refractive index etc, can be considered as standard parameters. Rancidity is an 

important parameter to check the adulteration in ghee sample. Since the ghee is 

heated with many drugs during the process of preparation, the analytical values 

of raw ghee are expected to undergo alterations. Hence a detailed analytical 

study was carried out. Further to rule out the influence of extraneous factors on 

the expression of pharmacological activity and safety concerns, the test samples 

were analyzed for the presence of heavy metals also. 

The analysis of raw materials included organoleptic parameters like consistency, 

color, taste and odour, physico-chemical parameters like Loss on drying, Total 

ash, Acid-insoluble ash, Water soluble ash, Alcohol soluble extractive values 

,Water soluble extractive values and Petroleum ether soluble extractive values 

were also carried out. Particle size analysis has done to check the uniformity of 

raw materials. 

The Analysis of finished products included the organoleptic parameters like 

consistency, color, taste and odour, Determination of pH, Acid value, Iodine 

value, Saponification value, Ester value, Peroxide value, Estimation of 

unsaponifiable matter. In addition the HPTLC fingerprinting was also carried out, 

to check the presence of more unsoponifiable matter and separation of more 

components in sample with HPTLC fingerprinting. All samples were tested for 

presence of heavy metals like mercury, lead, cadmium, zinc and arsenic. 

Microbial study has also done to check the absence of pathogens which are 

harmful in finished products. 

All these qualitative parameters can be taken for good manufacturing of these 

preparations for APIs and other standard references. 



Kehsnjana and Kesha masee ointment were subjected for ocular surface 

corrosion and toxicity study on rabbits following OECD 405 guidelines (Page 

section) and it was observed that except initial slight irritation, the drug is safe 

for ocular application and no toxic effects on iris , cornea or any other part of the 

eye ( Page Annexure article). As no such study has been done earlier, so present 

SOP, analysis and toxicological study will form a new base for the further studies 

on Keshanjana. 

 This standardized and proven safe drug by animal experimentation was 

subjected for clinical trial under 4 groups for one month duration - 

a. Group 1: Standard group (Tear supplement- Carboxy methyl 

cellulose) 1 drop QID topically 

b. Group 2: Go ghrita in the form of drop - 1 drop HS topically 

c. Group 3: Kesha masee ointment – 4mm ointment ribbon HS 

topically 

d. Group 4: Keshanjana group - 1 drop HS topically 

Total 120 patients were inducted in the trial in which each group was randomly 

assigned 30 patients by lottery method.   

 The demographic profile of the trial patients revealed that maximum 

subjects were female (64.16%) with primary level or less studies (52.5%), in the 

age group of 41 to 60 years age(64.17%), mostly working as homemakers 

(51.67%). Most of the patients had lower middle to middle socioeconomic 

backgrounds (87.49%). Most of the patients were having vegetarian dietary 

habits (69.16%) and tea addiction (34.16%) reflecting on prevalent lifestyle of 

the vicinity in which the trial was conducted.  

 Maximum number of registered patients showed Vata pittaja (59.16%) 

body constitution and Rajasika (85%) psychological temperament further 

substantiating the vata pittaja nature of the disease as the disease afflicts those 

people more who have similar doshic structure.  

 Most of the trial subjects came with the complaints of burning sensation, 

sandy gritty feeling, transient blurring of vision, discomfort, irritation, 

photophobia and itching in decreasing order of frequency. Ocular surface disease 



index indicated moderate severity (48.33%) of disease in maximum number of 

patients. Both corneal fluorescein stain (53.33%) and Rose Bengal stain grades 

(51.67%) showed that more than half of the registered patients were suffering 

from mild to moderate dry eye. Schirmer I test revealed maximum registered 

patients having tear secretions of 5 to 10 mm in 5 minutes (43.76%) while tear 

film break up time of most of the patients was between 11 to 15 seconds 

(67.08%). 

On analysis of clinical trial data; Tear supplement (Group 1) was found to be 

effective in relieving the subjective complaints of dryness, irritation, mucoid 

discharge and lacrimation. 5 to 10% increase was noticed in TBUT whereas 

other objective parameters showed no significant results. OSDI score was 

improved by 16.28% in this group. 

In group 2 treated with Go ghrita application; it was observed that dryness, 

lacrimation, heaviness of lids, photophobia were significantly managed which 

were better than tear substitute treated patients, but all patients reported 

mistiness (blurring) of vision for more than half an hour after application of Go 

ghrita. Slit lamp observations revealed significant improvement (21% RE, 

64.29% LE) whereas Rose Bengal staining improved by 12% to 16% in both 

eyes. OSDI score was improved by 18.03% in this group. 

Kesha masee ointment treated group (Group 3) showed significant relief in 

redness, burning sensation, itching, photophobia, transiently blurred vision and 

sandy gritty sensation. On objective parameters, Schirmer I improved by 16.67%, 

TBUT showed 11.48% relief but more relief was observed in slit lamp findings 

(87.87%) and corneal fluorescein stain (52.38%). OSDI score showed 30.41% 

relief. 

Statistically significant results in Keshanjana treated group (Group 4) were 

observed in lacrimation, feeling of dryness, heaviness of lids, irritation, blurred 

vision photophobia and burning sensation in both the eyes. On objective 

parameters, slit lamp findings improved by 62.5% and corneal fluorescein stain 

showed 40% relief; but maximum results were noted in TBUT (66.67%) and 

Schirmer I (20%). OSDI score were improved by 24.27% in this group. 

  



Conclusion: 

 Centuries ago the concept stated by Indian scholars about disease 

Shushkakshipaka (DES) and its treatment stands correct as an inference of the 

study. 

 Standard pharmaceutical process needs to be adopted and practiced with 

utmost care when the formulation is for use in the eye topically. Given 

formulations in texts for topical use in the eyes are quite safe as observed in 

ocular corrosion and toxicity studies. 

 So far as the clinical efficacy of Keshanjana questioned in the present 

clinical study is concerned, Keshanjana, Kesha masee ointment and tear 

substitutes are having same efficacy on the subjective parameters but objective 

parameters were better addressed in the Keshanjana group and to some extent 

in Kesha masee ointment group. 

 Complete remission of the pathology seems to be possible by adopting a 

systemic approach alongwith Snehana anjana (lubricating collyria) like 

Keshanjana. Also, the changes at tear osmolarity level and multicentric trials will 

further substantiate the results observed in this study. 

 

         Jai Ayurved 
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