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Introduction to Basics of Biophysics
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* This aim of biophysics is to understand the detailed physical mechanisms

underlying the behaviour of complex biological systems.
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Importance Of Biophysics In Nursing
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In addition, study of biophysics helps a nurse understand following
contents of nursing:

* Measurement
* Accuracy in preparation of medications 45501 juaad (& 48l)
* Assessment of patients by measurement of vital signs.
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* Motion
* Inertia in accidents

* Physiological reaction to high velocity centrifuges.
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Moreover:

* Gravity of the bodies Such as:
* Circulation of blood
» Postural drainage :drainage used in bronchiectasis and lung abscess.
* Postoperative position & all Slleall 2e; e
» ESR estimation.
* Centre of Gravity Such as:

* Body mechanics * Lifting and turning patients

* Crutch walking.

Also,

* Specific Gravity
* Such as: Underwater exercises ® Examination of the body fluids

* Force

* Such as: Torques in traction ®* Muscle action ® Vector addition and analysis in

traction.
* Pressure

* Such as: Suction * Internal and external respiration. Positive pressure ® Oxygen

therapy .ventilation. ® Administration of irrigation
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* Heat such as:

* Thermometry, ®* Steam inhalation ® Thermography, Application of heat

and cold application,» Basal metabolism, ® Autoclave and sterilization.
* Light and Sound

* Actions of lenses, Microscopy, Refraction, Audiometry, Use of mirrors

in apparatus ® Ophthalmoscope, ® Visual fields, ®* Human audibility

* Electricity
¢ Patient monitors, ECG, Electrosurgical procedures

* Use of transistors in apparatus, Diathermy,e Electric shock therapy

Cardiac pacemakers.

* Molecular Physics
* Artificial kidney ¢ Colloidal dispersions

» Surface tension of antiseptics ® Viscosity of blood

10
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* Work and Energy

* Circulation of blood, Work done by heart and skeletal muscles Pulse

formation.
» Atomic Physics

* » High energy radiation ® X-ray therapy, ® Radioisotopes ® Tracer

studies of metabolism, Precautions in use of radioactive material

* Half-life in radiotherapy.
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Systems Of Units

P (A0 s ST 546 ¢ yie ) 2 IS MKS. foot—pound-second system
ole) LSl Aalite 8 julae aladiul o5 0¥ () lgaasy (e Calias

FPS 5 i W anis MKS Lot i paill G jlae 8 Gladiul Y1 uldll Ll o

Akl oda (8 ) il (Wl jplee 1.1 Jsaall Gaaly

P Leadi a Aalall LSl 238 Cilas g O 1.1 Jsaall e Baadl 28 4 ey Weayl e

SI. 5 (el Lok

13
Standards of Measurement

. Table 1.1: Systems of units with their standards of measurement
Physical CGS system FPS system MKS system Sl system
quantity
Length Centimeter (cm) Foot (f) Meter (m) Meter (m)
Mass Gram (gm) Pound (d) Kilogram (kg) Kilogram (kg)
Time Second (s) Second (s) Second (s) Second (s)
Temperature — Fahrenheit (F) Celsius (°C) Kelvin (K)
Electric curent — — — Ampere (A)
Light intensity — — — Candela (Cd)
Amount of — — — Mole (mol)
substance
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Fundamental Units In Various Systems
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Multiple unit of length
’ Table 1.2: Multiples of units of length in English and Metric systems
English system Metric system
12 inches = 1 foot 10 millimeters (mm) = 1 centimeter (cm)
3 feet = 1 yard 10 centimeter (cm) = 1 decimeter
5% yard = 1 rod 10 decimeter = 1 meter (m)
1,760 Yard = 1 mile 10 meters = 1 decameter
5280 feet = 1 mile 10 decameters = 1 hectometer
10 hectometers = 1 kilometer (km)
10 kilometers = 1 myriameter
Note: 1 feet = 12 inches = 30 cm (1 inch = 2.5 cm)
16
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* Mathematically, we write
s W=mxg
» where, ‘W’ denotes the weight of the body, ‘m’ is its mass and g is the acceleration due to gravity.
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Multiple units of mass
. Table 1.3: Multiples of units of mass in the Metric and English systems
English system Metric system
Troy units
24 grains = 1 pennyweight 10 milligrams = 1 centigram
20 pennyweight = 1 ounce 10 centigram = 1 decigram
12 ounces = 1 pound 10 decigrams = 1 gram
Avoirdupois units 10 grams = 1 decagram
27.34 grains = 1 dram 1 10 decagrams = 1 hectogram
6 drams = 1 ounce 10 hectograms = 1 kilogram
16 Ounces = 1 pound 1,000 kilograms = 1 metric ton
25 pounds = 1 quarter
4 quarters = 1 hundredweight
20 hundredweight = 1 short ton
2,240 pounds = 1 long ton
Apothecaries unit
20 grains = 1 scruple
3 scruple = 1 dram
8 drams = 1 ounce
12 ounces = 1 pound
[ ]
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Units of Time () claag

i oY) 48 s A gl Aeglall Aelid) Sat Ampdal) deld) e adiady A0UN & (el Bang e
G s> (1/86400) ¢ el o a5 4l iy jad o ¢ Aol o2gd Bag 5 el Jsa 3255550 JaiSS
podl busia 8 dawgiall Guedll oy lliie (e sebs O B 58 (el a gl ¢ pad a g dass s
Glo (s siad saal g Aada 5 42y 60 e s sind sasl g Aol oY 15k dels 24 sa s ¢ Al jlae e el
O ¢ My 86400 = 60 x B0 X 24 41 ;S delu 24 3add Jaw il (psalll gl Gl ¢ &5 6O
Lo gial) sl o sall (30 1/86400 & jall (4 Al
LS 4 Loy (380 elicl 8 delull ojie of yin cllae ol 43 a8 (21 gl a8 amy (& Jlie @
O paall QB Bl Al Al el ey (W88 B il Gl s aae) G el Gan Jare Jsdl
By Qe Gl ang ¢ A odn 8 gl i B ST A ok ¢ (A eSl) il Iadads (350

Al e e el clia g e

20

10



4/26/21

. Table 1.4: Conversion of weight and measurements

Weight Fluid volume

1 ounce = 8 drams 60 minimus = 1 fluid dram
Sverev—— SYe 8 fluid drams = 1 fluid ounce
1000 microgram (Mcg) = 1 milligram (mg) [ 20 fluid ounce = 1 pint

1000 milligram (mg) = 1 gram (gm) 2 pints = 1 quart (1000ml)
1000 grams (g) = 1 kilogram (kg) 8 pints = 1 gallon
ki 2 1 milliliters (ml) = 15 — 16 minims

(15-16 drops)

1 dram = 4 grams (g) 1 liter = 35 fluid ounce

1 ounce = 30 grams 1 fluid ounce = 30 ml

1 pound = 375 grams 1 fluid dram = 4 ml

1 milligram = 1/60 grains (gr) 1 gallon = 45 liter
1 minimus = 0.04 ml = 1 drop
1 pint = 500 ml

Household measurements
1 teaspoonful = 4 or
5 ml = 1 fluid dram = 60 drops
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SI units and Metric units
’ Table 1.5: Prefixes and symbols used with Sl units and Metric units
Prefix Symbol Power Value (in meter)
Tera 11 102 1,000,000,000,000
Giga G 10° 1,000,000,000
Mega M 108 1,000,000
Kilo K 10° 1,000
Hecto H 102 100
Deca Da 10 10
Meter m 1 1
Deci D 10" A
Centi Cc 102 .01
Milli Mm 103 .001
Micro u 106 .000001
Nano n 109 .000000001
Pico p 1012 .000000000001
Femto f 10°% .000000000000001
Atto A 108 .000000000000000001
22
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Standard biophysical parameters for human

Table 1.5 A description of the “Standard Man™

Age 30yr

Height 1.72m (5ft 8in)
Mass 70kg

Weight 690N (1541b)
Surface area 1.85m?

Body core temperature 37.0°C

Body skin temperature 34.0°C

Heat capacity
Basal metabolic rate

0.83 kcal/kg-°C (3.5kJ/kg-°C)

[ 70kcal/h (1,680kcal/day, 38kcal/m?-h, 44 W/m?)

Body fat

Subcutaneous fat layer
Body fluids volume
Body fluids composition

15%

5 mm

S51L

53% intracellular; 40% interstitial, lymph; 7% plasma

Heart rate 65 beats/min
Blood volume 5.2L

Blood hematocrit 0.43
Cardiac output (at rest) 5.0L/min

Cardiac output (in general)
Systolic blood pressure
Diastolic blood pressure

3.0 + 8 x O consumption (in L/min) L/min
120 mmHg (16.0kPa)

| 80mmHg (10.7 kPa)

Breathing rate 15/min

O> consumption 0.26 L/min
CO; production 0.21 L/min
Total lung capacity 6.0L

23
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