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INTRODUCTION

120-200 LITRE

CHEMICAL & MICROBIOLOGICAL PURITY OF DIALYSIS 

SOLUTION

DIALYSIS SOLUTION : PURIFIED WATER

CONCENTRATE



CONCENTRATES

ELECTROLYTES

COMMERICAL SOURCES





WATER CONTAMINANTS

ALUMINIUM

CHLORAMINE

FLOURIDE

COPPER

ZINC

LEAD

BACTERIA & ENDOTOXINS

TOXINS FROM BLUE –GREEN 

ALGAE



ALUMINIUM

• FLOCCULATING AGENT

• AL SULFATE

• BONE DX , ANEMIA , ENCEPHALOPATHY SYNDROME



CHLORAMINE

PREVENTION OF BACTERIAL PROLIFERATION

HEMOLYTIC ANEMIA



FLOURIDE

• REDUCTION OF TOOTH DECAY

• SEVERE PRURITUS , NAUSEA , VF



COPPER & ZINC

• LEACHING FROM METAL PIPES

• HEMOLYTIC ANEMIA



BACTERIA & ENDOTOXINS



TOXINS FROM ALGAE

• TOXIC FOR HEMODIALYSIS PATIENTS





FLUIDE QUALITY STANDARDS









FLUID QUALITY STANDARDS

PRODUCT WATER

BACTERIA <100 CFU/ML

ENDOTOXIN < 0.25 EU/ML



FLUID QUALITY STANDARDS

FINAL DIALYSIS SOLUTION

BACTERIA ≤ 100 CFU/ML

ENDOTOXIN  ≤ 0.5 EU/ML



ULTRAPURE DIALYSIS SOLUTION

CHRONIC INFLAMMATION



ULTRAPURE DIALYSIS SOLUTION

BACTERIA < 0.1 CFU/ML

ENDOTOXIN < 0.03 EU/ML



ULTRAPURE DIALYSIS SOLUTION

CRP

IL-6

IMPROVED RESPONSE TO EPO

BETTER NUTRITION       ALBUMIN

MIDARM CIRCUMSTANCE

B2MICROGLOBULIN

RRF

CV MORBIDITY



METHODS OF PURIFYING WATER FOR HD

PRETREATMENT

PRIMARY PURIFICATION

DISTRIBUTION TO THE POINT OF USE



PRETREATMENT

BLENDING HOT AND COLD WATER

WATER SOFTENING

FILTRATION THROUGH ACTIVATED CARBON

CORRECTION OF PH





WATER SOFTENER

REMOVING CA AND MG BY EXCHANGE FOR NA

BOUND IONICALLY TO A RESIN BED

BACKWASHING AND REGENERATION OF RESINS



WATER SOFTNER



CARBON BEDS

REMOVING CHLORINE AND CHLORAMINE

ORGANIC COMPOUNDS



•CHLORINE + ORGANIC COMOUNDS

CANCER CAUSING COMPOUNDS

CHLORINE            CHLORAMINE

CHLORAMINE : HEMOLYTIC ANEMIA



CARBON BEDS



CARBON BEDS



CARBON BEDS

TOTAL CHLORINE LEVEL



CRITICAL ASPECT TO PROPER FUNCTIONING OF 
CARBON BEDS

 CONTACT TIME       10 MIN

REGULAR BACKWASHING OF CARBON BEDS

ADJUSTMENT OF THE PH OF THE FEED WATER

CORROSION INHIBITORS 



PRIMARY PURIFICATION PROCESS

REVERSE OSMOSIS

DEIONIZATION



REVERSE OSMOSIS



REVERSE OSMOSIS



REVERSE OSMOSIS



REVERSE OSMOSIS

HIGH PRESSURE FILTRATION OF WATER THROUGH 

A SEMIPERMEABLE MEMBRANE 

DISSOLVED SOLUTES

> 95%

EFFECTIVE BARRIER AGAINST BACTERIA AND 

ENDOTOXINS



DEIONIZATION

DO NOT REMOVE NONIONIC CONTAMINANTS , 

BACTERIA , ENDOTOXINS

BOTH CATIONS AND ANIONS



DEIONIZATION

CATIONIC RESIN : 

SULFURIC GROUPS : H+           NA, CA, AL.

ANIONIC RESIN : AMMONIUM

OH- CHLORIDE , PHOSPHATE, FLUORIDE.

H+          OH- H2O 



DEIONIZATION

•MONITORING 

CONDUCTIVITY OF OUTFLOW WATER 



DEIONIZATION

• LARGE SURFACE AREA FOR BACTERIAL 

PROLIFERATION

ULTRAFILTER

UV LIGHT : LIPOPOLYSACCHARIDE &     

PEPIDOGLYCAN



DISTRIBUTION OF PURIFIED WATER

• INERT MATERIAL : CHEMICAL CONTAMINANTS

•MICROBIAL CONTAMINANTS :

• APPROPRIATE DESIGNED PIPING SYSTEMS 

DISINFECTION



DISTRIBUTION OF PURIFIED WATER

LOOP 

NO MULTIPLE BANCHING AND DEAD ENDS

STORAGE TANKS : MINIMUM SIZE , TIGHT LID , EASE 

OF DISINFECTION 



DISTRIBUTION OF PURIFIED WATER

REGULAR DISINFECTION 

CHEMICAL GERMICIDE : MONTHLY

HOT WATER OR OZONE  

• SOLUTION CULTURE 

• ENDOTOXIN TESTS























DIALYSIS SOLUTION PREPARATION

PROPORTIONING MACHINES 

FIXED VOLUMES OF DIALYSATE CONCENTRATE WITH 

FIXED VOLUME OF WATER

CONDUCTIVITY BASED SYSTEMS



DIALYSIS SOLUTION PREPARATION

DUAL CONCENTRATE SYSTEM 

BICARBONATE : PH 8.0

CA AND MG PRECIPITATION

2 CONCENTRATES : BICARBONATE 

ACID( CITRIC ACID OR ACETIC ACID)



DIALYSIS SOLUTION PREPARATION

BICARBONATE LEVEL ON THE MONITOR 





FLUID DIALYSIS SOLUTION COMPOSITION

•NA       SODIUM PROFILING

•K

•CA

• BICARBONATE 



FLUID DIALYSIS SOLUTION COMPOSITION



DIALYSIS SOLUTION CALCIUM LEVELS 

ACUTE DIALYSIS : 3-3.5 MEQ/L

CA< 3               HYPOTENSION DURING DIALYSIS

PREDIALYSIS HYPOCALCEMIA : ACIDOSIS CORRECTION             

LOWERING CA LEVEL             SEIZURE

QT DISPERSION



DIALYSIS SOLUTION CALCIUM LEVELS 

•CHRONIC DIALYSIS  : 2.5 MEQ/L



DIALYSIS SOLUTION CALCIUM LEVELS 

• DIALYTIC TREATMENT OF ACUTE HYPERCALCEMIA

ADDING 2.5 MEQ/L CALCIUM TO THE HEMODIALYSIS 

SOLUTION TO PREVENT RAPID DECREASE IN IONIZED 

CALCIUM LEVEL

FREQUENT MEASUREMENT AND P/CA DURING DIALYSIS



DIALYSIS SOLUTION POTASSIUM LEVEL

ACUTE DIALYSIS : 2-4.5 MEQ/L

PREDIALYSIS K < 4.5 MEQ/L                       DIALYSIS SOLUTION K≥ 4 MEQ/L

PREDIALYSIS K > 5.5 MEQ/L                       DIALYSIS SOLUTION K 2 MEQ/L

AT RISK OF ARRYTHMIA OR DIGOXIN                  DIALYSIS SOLUTION  K 2.5-

3.5 MEQ/L

PREDIALYSIS K > 7 MEQ/L                            DIALYSIS SOLUTION K < 2 MEQ/L



DIALYSIS SOLUTION POTASSIUM LEVEL

• CHRONIC DIALYSIS : 2MQ/L

• EXCEPTION : USUAL PREDIALYSIS PLASMA K < 4.5 MQ/L(MALNOURISHED PATIENTS)

DIGOXIN

: DIALYSIS K  3 MQ/L

BUT : INTERDIALYSIS PLASMA K MEASUREMENT : ? KAYEXALATE 



DIALYSIS SOLUTION SODIUM LEVEL

• ACUTE DIALYSIS : 145 MQ/L

• HYPONATREMIA : PREDIALYSIS NA < 130

MINIMUM NA & SLOW BFR(50-100) & NO LONGER THAN 1 HOUR & CHECK NA 30-60 MIN 

OR DELAY DIALYSIS

• HYPONATREMIA : PREDIALYSIS NA > 130

NA:< 10 MQ/L ABOVE SERUM NA 

NA: 140-145MQ/L



DIALYSIS SOLUTION SODIUM LEVEL

• HYPERNATREMIA 

• DIALYSIS : DANGEROUS

• MAXIMUM : 3-5 MQ/L



DIALYSIS SOLUTION SODIUM LEVEL

• CHRONIC DIALYSIS : 

• 135-145 MEQ/L

• > 138 : THIRST

• < 135: HYPOTENSION 



NA PROFILING

• THE SODIUM CONCENTRATION IN THE DIALYSIS FLUID, INSTEAD OF BEING 

CONSTANT, FOLLOWS A TIME‐DEPENDENT PROFILE OVER THE COURSE OF A 

HEMODIALYSIS SESSION. 

• AVOID OSMOTIC DISEQUILIBRIUM BY KEEPING PLASMA OSMOLALITY IN THE 

PHYSIOLOGICAL RANGE. 

• REDUCTION IN THE INCIDENCE OF MUSCLE CRAMPS, IMPROVED SODIUM 

REMOVAL, AND IMPROVED VASCULAR STABILITY.



NA PROFILING

• THERE CAN BE NEGATIVE CONSEQUENCES TO A HIGH DIALYSATE SODIUM 

CONCENTRATION.

• SODIUM CAN ACCUMULATE IN THE PATIENT : INCREASED POST-DIALYSIS THIRST, 

INCREASED INTERDIALYTIC WEIGHT GAIN AND THE DEVELOPMENT OF 

HYPERTENSION.

• SVS WAS DEVELOPED TO ACHIEVE THE BENEFITS OF HIGH PLASMA SODIUM 

LEVELS WHILE AT THE SAME TIME AVOIDING UNNECESSARY HIGH 

INTRADIALYTIC SODIUM UPTAKE BY THE PATIENT .



DIALYSIS SOLUTION BICARBONATE LEVEL

• ACUTE DIALYSIS

• DIALYSIS MACHINES : FIXED : BICARBONATE  : 32 MEQ/L

CHANGEABLE : BICARBONATE : 20 MEQ/L

4-8 MEQ/L



DIALYSIS SOLUTION BICARBONATE LEVEL

• ACIDOSIS :

METABOLIC : BICARBONATE < 10MEQ/L : 20-25 ( SERUN BICARBONATE : 15-20)

RESPIRATORY : HIGHER BICARBONATE RANGE 



DIALYSIS SOLUTION BICARBONATE LEVEL

• ACUTE DIALYSIS :

• ALKALOSIS: 

METABOLIC:  SERUM BICARBONATE >28 : DIALYSIS BICARBONATE : LOW : 20-28

RESPIRATORY : DIALYSIS BICARBONATE : 15-20



DIALYSIS SOLUTION BICARBONATE LEVEL

• CHRONIC DIALYSIS :

• GOAL : SERUM BICARBONATE : 20-23 

ACID : ACETATE : BICARBONATE : 32 + 4 

CITRATE : BICARBONATE : 28+ 8





THANK YOU 


