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Abstract: Number of works are being done since long past for better absorption of drugs and it is observed
that duration of surface contact with drug is subject of great significance for absorption of drugs. Ayurveda
has its own terms to measure time by name of Matrakala. Definition of Matrakala clearly indicates that the
strength and stamina of individual involved with measurement may bring the differencesin time. Lacking of
scientific calculation to generalize the duration is evident. So, a standardized measurement in terms of
seconds is required to avoid the differences. Deviation in terms of seconds also exists between the two
definition of measurement of matrakala. The taken work revealed the measurement of one matrakala in
relation to second.
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Actionsof drug depend upon the dose, the route of administration, the physico-chemical properties of
preparation, permesability, blood flow, surfaceareaand duration of drugs. Duration of drugsin contact with surfaces
playspivota rolein permesability and absorption. Time of contact with surface becomesimportant specificaly for
applications of drugsin eyes, ear, mouth etc. In eyes, chances of washing of drugs by tearsare common whilein
mouth chancesof swallowing of drugspersist. Bioavail ability isdependent upon the absorption, whichiscorre ated
with time specifically in oral or external application of drugs. Patients” compliance is also important considering the
nature of congtituents. Hence standard method of time measurement with minimal differenceisimportant agpect of
drug applicationfor purposeof generdization. InAyurveda, Matrakalaisreferred to dedl with duration of application
of drugs.

Matra denotes to measurement® while Kala is connoted with time?. Kala is said to sequential or non-
sequentia exploration of Kalana (mutative activity)®. Smalest unit istaken inreferenceto length of breathincluding
inhalation and exhalation®. Charak Samhita evincestimewith the year and status of patient*. Kalaistakenin
broader reference including day-night, seasons, yearsetc. Theterm *‘Matrakala’ simply means measurement of
time. Itismentioned for timerequired for application of drugs. Ashtanga Hridaya definesMatrakalaas, ‘the time
required for thefinger to move around the right knee once or timerequired for closing and opening of theeyelids
once’%°. It isevident from definition that measuring of Matrakala may bring variations based on speed and strength
of individualswhilethe measurement of standard international second isbased on the atomic clock frequency
oscillation of cesium atoms®, hence chances of differencesareminimal in million yearsin case of seconds. This
variation might belonger in case of Matrakala. So, standardization of Matrakalaintermsof second isdemand of
timeto avoid variationsand confusion among the Ayur vedi ¢ physiciansfor gpprehension of duration of numbers of

preparations applied and mentioned in Matrakala.
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Materialsand M ethods: For standardization of Matrakala, both males and femaleswere sel ected. The age of
volunteersvaried from 18 to 45. They were asked to rotate the fingers completely around the knee. Time was

recorded on compl etion of every 10 circlesusing stopwatch. Total 100" circleswerecompleted at interval of every
10. Completionof circlewas observed critically and video wasa so madeto cross-check if the circleisnot completed
by any volunteer or smilar pace wasnot maintained throughout during the process of experiment. In case of half
encircling, the processwasrepeated. Thereafter, they werefurther asked to blink their eyesand timewasrecorded
for every 10 blinkings, till 100 blinkingswere completed. Timefor compl ete closing and opening of eyewas noted.
Incase of half closing or opening, thewhol e processwas asked to repeat. Thiswasalso done separately for male
andfemale. Per encircling timeand per blinking timewerea so cal cul ated.

Satistical Analyss: Independent t-test was performed to comparethetimetakenin encircling of kneeand blinking
of eyeswithout taking the gender in consideration.

Result:

Timetaken tocompletecirclesaround theknee

Chart Number: 1
Showing Volunteers Based on Gender Particiapted To
Calculate Time Taken To Complete Circles Around Knee

A\ | Male
N 43%

Female
57%

TableNumber: 1
Showing M ean and Standard Deviation of Time Taken for Completion of 10-100 Circlesand Per Circle
TimeFor Males

10 20 30 40 50 60 70 80 90 100
Circles| Circles| Circles| Circles| Circles| Circles| Circles| Circles| Circles| Circles

Mean 7.26( 14.43| 21.68| 28.85| 36.07| 43.30| 50.75| 57.96| 65.18| 72.47
Std'.. 1.83 3.57 5.11 6.77 8.39 997 11.69| 13.34| 14.98| 16.57
Deviation
Per Circle

Time (In 0.72| 0.72f 0.72 0.72f 0.72] 0.72| 0.72| 0.72| 0.72| 0.72
Second)
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TableNumber: 2
Showing M ean and Sandard Deviation of Time Taken for Completion of 10-100 Circlesand Per Circle
TimeFor Females

10 20 30 40 50 60 70 80 90 100
Circles|Circles|Circles|Circles|Circles|Circles|Circles|Circles|Circles|Circles
M ean 8.55| 17.24| 28.02 38.22| 46.95| 55.38 64.04| 72.48| 80.99 89.94
Std'.. 1.71 3.05 6.19 12.89 13.92 14.60 15.42 16.16 17.20 18.12
Deviation
Per
Circle
. 0.85 0.86 0.93 0.95 0.94 0.92 0.91 0.90 0.90 0.90
Time (In
Second)

Timetaken for blinkingsof eyes:

Chart Number: 2
Showing Volunteers Based on Gender Participated To
Calculate Time Taken In Blinking of Eyes

| Male
L\ 40%

Female
60%

TableNumber: 3
Showing M ean and Sandar d Deviation of TimeTaken in 10-100 Blinkings of Eyesand Timeof Each
Blinking By Males

10 20 30 40 50 60 70 80 90 100
Blinki | Blinki | Blinki | Blinkin | Blinki | Blinki | Blinki | Blinki | Blinki | Blink
ngs ngs ngs gs ngs ngs ngs ngs ngs ings
M ean 5.63| 11.24| 16.95| 22.83| 28.88| 34.83| 40.51| 46.65| 52.52|58.45
Std'. . 1.63 3.24 5.16 6.80 8.30 9.95| 11.77| 12.87( 14.27|15.50
Deviation
Blinking
Time (In 0.56 0.56 0.56 0.57 0.57 0,58 0.58 0.58 0.58| 0.58
Second)

TableNumber: 4
Showing M ean and Sandard Deviation of TimeTaken in 10-100 Blinkingsof Eyesand Timeof Each

Blinking By Females

10 20 30 40 50 60 70 80 90 100
Blinki | Blink | Blink | Blink [ Blink | Blink | Blink | Blinki | Blinki | Blinki
ngs ings | ings | ings | ings | ings [ ings ngs ngs ngs
M ean 6.15]11.98| 17.96| 24.06| 30.63 | 36.44 43.09| 49.45| 55.07| 62.20
Std. Deviation 1.96| 4.34| 6.41| 8.01| 9.64|10.85|12.97| 14.73| 17.23| 17.67
Blinking Time 061| 059| 060| 0.61| 061| 061| 061| 0.62| 061| 062
(In Second)
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SignificanceValueat 95% confidenceinterval for Independent t-test for comparingtimetaken for
completion of 100 circlesand timetaken for 100 Blinkings

InMae :<0.05

InFemde :<0.05

Discussion: Themean of timetaken to complete 100 circles around the knee by fingerswas noted respectively
72.47 seconds and 89.94 seconds by malesand fema es. Ma esmaintained theaverage 0.72 second for every circle
whilefema eswere noted taking timein range of 0.85-0.95 second to completeacircle. Thetimevariationisdirectly
related with physical strength and staminaasmore of maleswere observed activein physical activitiesanditis
aready reported than Indian maesaremoreinvolvedin physicd activitiesthan Indian femaes’. However, awork of
British Columbia reved ed that women arewith greater muscle endurance and staminathan men of smilar ageand
athletic ability®. But adifferent pattern wasnoted in case of timetaken for blinkingsof eyesasmeantimeof 58.45
secondswastaken for 100 blinkingsby maleswhereasthetimetaken for the same number of blinkingsby females
was noted as 62.20 seconds. Even therange of timetaken per blink wasa so higher in femal esthan males, being
0.56-0.59 secondsin maesand 0.59-0.61 secondsin females. However, difference in timetaken based on gender
isnot big, still itiswell known fact that brainsof both malesand fema esarewired differently and femaesaremore
socially skilled and emotiondly involved withworksthan males’.

Thedatigtica andysistofindthesmilarity betweentimetakenfor encircling and blinking, reveded differences
among the mean. It means they can’t be taken as synonymous as presented in definition of Matrakala by Ashtanga
Hridaya. If thedifferencesfor Matrakal a abovethousands exi ststhen the difference of timewill comein between
2.33 minutes to 4.62 minutes as per noted from result. Depending upon the individual’s physiology and patients’
compliancewith formulation, it may beabig durationa differencefor surface-contact of variousdrugs. Hence,
proper study for duration of contact with surfaceintermsof secondsisneed of time. It should further be el aborated
with specific proceduresof application of drugsin defined ateration.
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