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Isotonic Solutions
The following table provides data for adjustin ity i ¥: : ig the osmolality of aqueous soluti i i ic wi

normal saalat d e p r o n o n g )a n d therefore isotonicwith bloodand tears.This?canbe achiovedbreseamatic wthe
freeziTE e o ad o eperimentall or © sodium chloride equivalent method. The freezing point depression values have

~ The top values listed for eac!cherhicel areNoch yu r de e e su i van tval Hes, ia italics, re heen point depres
; ° ¢ - the second values, in italics, are freezing point depressi

values ' r acerees Celsius.The percentage concentration (w/v) at isotonicity is given in bold face in the ast column. non
v a s n O s% e e Pome gebression,methoda n isotonic solution is prepared bymatching the freezing point depression

, 2, ing point de; itive in thi i ;Hee fo make a2 Hepes buf sluion i s o nAES a B a a s eee Om COREE g e
Freezing point depression of isotonic solution 0.52

Freezingpointdepression of 2% Hepes from table 0.163 . ?

Difference tobe supplied by Nat l - 0357 . . |

0.9% NaCl has a freezing point depression o f 0.52
x% NaCl hasafreezing point de mession of 0.357.

Therefore - . x/0.9 = 0,357/0.52 - -
x = 0.618

Thus 0.618 g/100ml NaC] combined with 2g/100ml Hepes produce? an isotonic solution. Note: I f more than oné component
is in solution the freezing point depressions of each must be added together before the difference value is obtained.Using the NaCl equivalents me' od to prepare a solution involves: Multiplying the number of grams of each component
corrected for volume by its NaClequivalent fromthe, table at the nearest listed concentration. For example to make 60 mil
of 1% boric acid isotonic: Add the NaCl equivalents of each solution component.

. 60 ml o f 1% boric acid soln (0.6gbor ic acid?x 0.5g NaCl equiv.) =-0.3g e e
Calculate the number o f grams of NaCl required for'the volume being used. (60 ml need 0.54 g) Subtract the NaCl

equivalents of the components from the total NaCl required. (0.54 -.0.3 = 0.24g) The difference is the amount of NaCl
which must be added to that specific volume. Note: I f the difference is less than zero then the solution is already hypertonic
and cannot be adjusted without altering the concentration o f the components.

Sodium C h l o r i d eE q u i v a l e n t s and Freezing Po in t Depressions (°C)
oe . . * f o r Certain Concentrat ions ( w / v ) o f Solut ion

Concentration o f Solut ion, NaC l Equivalents
yo e e wo ?At Isosmotic

Chemical 0.5% 1% 2% 3% 5% Concentration

Acetrzoate methylglueam = O o r ue bre oe Oo Inae
Acerizoate sodium ?G18; QUO. f30 4g, gua ow, oes

Acetyleysteine . 20, 970, 93 93, = AE
Actylulfanlamide sodium (ihe (OG OR BS BRE

Actifevine : 1 8 fue bie Oe

Adenosine phosphate aye O41, _ _? _ _
Adrenalone hydrochloride Ome OTT BDe 5 | OS tA

Mote ( 8 0B, og =
Alcohol, dehydrate 7 wo : Oe 0 _ _ _ , O e 1.28%

Alum, potassium = RD OTROS OR a t Os! 638

Aminacrine hydrochloride , o e OF. _ _? ? _
Aminoacetic acid 4 O e Oe o f . _ _ O e Ne

Aminocaproie acid | : ? . 0.76 o e 058° j a e _ 032" e t

F O MISC-47
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me + <

? ?_ ~ w s <<

ioatenteSubations(Coanieed)
? ? ? ? ?At lsosmotic

Geescal ose e e * =
e a YE) a s _ _? = ?

| P Ammnelige e s ?_ ?. ? o 7
i soem 0 0 2 o Fp-Assnesaiccyiaae y e 1 e n< n QS2

e e o n a n ~ _ ? Ose
axar a w ? -

; ? Ww

Ammonsemchlorite 1.10 ? _ =. a x ? _ _ ? ?-asP

~ , . o s 403 030 - C C D
Ammmoniem b a t e . o o r a f OF . ? -

a n r O m | ? ?_ ?
- ? 058 055 ? ? -

Asumomam phospicat, . o e a r l l
: Ammon seli ic 055 055 _ _ _ oa?
\ a n s 03sr ? _ _ 052°
4 Autimony potassiam tartrate 0 2 a 8 O15 013° 010 ?

_ o w . 0 1 7 . 0166 OM O14 = 013
Autipyriec o o r .00F G17 O29 - 03% O 5 2 .

? ? . ggso. - 027?O02S OH 0 B
Amrcolieep c o s : f e r Ole «028 O4P ? O52

_ - 9 0 0 1 7 ? 0 T ? s i T ? i t i T s O L T
Arginine slotamate 001%? 84007 «O1F O27 048 052
LArejni : 031 030 «(028 «(0.27 ?Arginine lydrocblonide o u r O I 03F OAR aoe

e a e 030 © 0.30 ? ? ? ?
Arsenictioxide 00Er = 0.1? ? ? _? ?

i acid 0 2 O18 O18 018 0Ascorbic 0 0 7 801° 02° 03° o r Ooo

sne methylnitrate 020, B G S .Atropine 005° 01° O18 026 oar Ose

soe sulfate 014 O13 O12 O11Atropine 0.037 007° O1F O19 O3r ose

Aurothioglucose . 0.03 0.03 0.03 0.03ooo7 0 0 r 00 r o o f o o r

Barbital sodium 032. 030 029arbital 0.087° O17? 037 O50" _ 0 2 .

Benzalkonium chloride 0.18 016 O15 0.14, 0 0 K = 0OP OIF 02e oote

Benzethonium chloride 0.08 0.05 0.03 0.0022 OOP 0 0 OOF o o r

Benzyl alcohol 0.18 017° 0.160.04" 00" 0.18 O e _ a

Bismuth potassium tartrate 0.10 0.09 0.07 7
$s 003° «005° 0.08 o t e o s . =

Bismuth sodiumtartrate ? 0.14 0.13 0.13 0.1o o r 60bT «ole §=«ogie «= tL, = 0.10
01F O3P O52
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I so ton i c Solut ions (Continued)

Concentration of Solution, NaCI Equivalents
A t Isosmotic

Chemiemical 0.5% 1% 2% 3% ?5%. ? Concentration

Boric acid 052. #050 ? ? ? O47 19%014° 028 ? _ O52 = 119%

promodiphenhydramine hydrochloride 0.20, O17 O14 010 0.07) ?
0.067? 0.10: O18 018 020 ?

putabarbital sodium 0.27 0.27 0.27. 0.27 ? 0.27 3.33%
0.078 015° 031° 0477 ? 052° 333%

Caffeine 0.08 0.08 _ _ _ _0.02° 0.04  ? _ _ ?

Calcium aminosalicylate . 0.30 0.27 0.23 0.21 ? ?0.091? 015 020 038 ? ?
Calcium chloride dihydrate 9.50 0.51 _ _ _ 0.53 1.70%

- O14? 029% ? ? ? 052 1.10%

Calcium chloride hexahydrate 0.34 035: 0.36 _ ? 036 25%
0:097° 020° O04 ? ? 052% 25%

Calcium chloride, anhydrous 0.70 0.70 : _ ? ? 0.70 1.29%
0.200 «860040 = ? _ ? 052 1.29%

Calcium disodium edetate 021 021. 021 0.20 ? . 020 4.50%
2. @06I? «= 0.12? B S O S 4.50%

Calcium gluconate : ? 0.18 0.16. 0.15 0.14 ? _
, 050° « ( 0 . 0 9 . 1 0.28 ? ?

Calcium lactate . 026: 023 O22 021 ? 0.20 4.5%
| 9073 ~=?«0.132 0 2 0 3 7 2 ? ? s « S 45%

Chiniofon , oo i 0.14-: 0.13 0.12 0.11 ? ?7 0:03 007° 013 O20 ? _?

Chloramine-T 0,24 0.23 0.22 0.22 ? 022: 41%
ge - 9064 «= 0.122. 0 . 2 0 3 8 OS® 41%

Chlorob . . 0.24 ? ? ? ? ? ?robutanol, hydrated 0.071° ~. _ ? _ _ _

Chi 0.14 0.10: 0.08 0.06 0.05 ?
Srophyll . 9.037? ?«00S® i 0 0 8 ? O e ?

Cittic acid - O18 018 O17 0.17 016 0.16 . . 5.52%
0.050 © 0 . 0 = 0 . 1 0.28 = 047° 0.52? 5.82%

Co 0.05 0.05: 0.05 005 0.05 _ongo red 001s 003°. «0.0 0 .0 l S ?

Cro . 0.16 0.14 O11 009 0.05
molyn sodium 0048 «0008 «=O. O15°

Cupri 0.20 0.18 016 O15 0.14 O13 ~. 6.85%
Pric sulfate - 0054 0.09 017° 0.25 0.39% 052° 6.85%

Cupri 0.30 0.27 0.25 0.23 ? 0.22 4.09%
ric sulfate, anhydrous O e O e (028 «(03 S P 4.09%

Cycloph 0.10 0.10 0.10 _? _? _?
Phosphamnide a pose 6 00e O I

Dextr 016 016 016 016 016 ~ 5.51%me O s s «00 «=O. =?«0.27° «(047° 052? 5.51%

Dex . - O18 018 O18 018 0.18 5.05%
tose, anhydrous OTB g l o (020???(03I OSI 052" 8.05%

Diatri , 09 ©0009 (0.09 (0.09, (0.09 *. 10.55%
mizoate sodium= O O o e 0.09 «01 0.28 = 052° 10.55%
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