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PLACE OF V IS IT ;

1.lio ns b lood bank ,am ba tour

2 .s athyabam a institu te o f sc ie nce and techno logy

I h aave good exp erience o f observe all k inds o f tes ts done in blood bank and

sathy abam a un iversity .w e have le arnt the test unde r the dep artm ents o f blood

bank ..P hle bo tom y ,M icrob io logy ,H em ato logy ,Au tom a tion o f quality m anagem ent i have

prepa red the rep ort o f w ho le in ternsh ip .

2. MICROBIOLOGY

BIOCH EM ICAL

✓ TS I-A

✓ C itra te

F igure(1);b iochem icals
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3. TS I-A

Ingred ie nts :

✓ Pep tone

✓ Bee f ex tract

✓ Yeast extract

✓ Pro teose pep tone

✓ Lactose

✓ Sucrose

✓ Glucose

✓ Sod ium ch lo ride

✓ Ferrous su lfa te

✓ Agar

✓ Preparation :

▶ D is so lve the appropr iate am ounts o f peptone , b ee f ex tract, y east extract, proteose

pep tone , la ctose , s ucrose , g lucose , and sod ium chlor ide in d is til led w ater accord ing to

the m anu facturer 's ins tructions or the re cipe y ou are fo llow ing .

▶ Adjust the pH o f the so lu tion to around 7.2-7 .4 us ing eith er hydrochlo ric ac id (HC l) or

sod ium hydroxide (NaOH ).

▶ Add ferrous su lfa te so lu tion to the m ixture . F errous su lfa te acts as an ind ica tor fo r

hydrogen su lfide p roduction.

▶ Add aga r to the solu tion to solid ify it .

▶ D ispense the m ed ium in to tubes or p lates and au toc lave a t 12 1° C for 15 m inu te s to

sterilize .

Storage:

▶ Store the p rep ared agar p lates or tubes in a coo l, dry p la ce aw ay from dire ct lig ht.

Prop erly seale d p lates can typ ically be s tored for seve ra l w eeks to m onths .
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▶ Qua lity Con tro l:

▶ Ensure tha t the pH o f the m ed ium is w ith in the accep table range .

▶ Check for any signs o f con tam ina tion be fore use .

▶ Per form app ropr iate p os itive and negative con tro l te sts to ver ify the m ed ium 's

per fo rm ance.

Usage:

▶ Inoculate the TS I Aga r w ith the bacte ria l cu lture using a ster ile inocu la ting loop .

▶ In cubate the p lates or tubes ae rob ically at 35-37° C for 18 -24 hours .

▶ A fter incubation , obse rve the co lo r changes and o ther reactions in the m ed ium .

In te rp ret the resu lts based on the cha racte ris tic reactions o f d ifferen t bacter ia on TS I

Aga r

F igure(2);TS I

4 .C ITRATE;

Ingred ie nts :
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✓ Sod ium citrate

✓ Ammon ium dihydrogen phosphate

✓ D ipo tas sium hydrogen p hospha te

✓ Magnesium su lfa te

✓ Agar

Prepa ration :

▶ D is so lve the appropr iate am ounts o f sod ium citra te , amm onium dihydrogen

phospha te , d ip o tass ium hydrogen phosphate , and m agnesium su lfate in d is til led

w ater accord ing to the m anu fa cturer's instructions or the rec ip e you are

fo llow ing .

▶ Adjust the pH o f the so lu tion to around 7.0 us ing e ith er hydroch lo ric a c id (HC l) o r

sod ium hydroxide (NaOH ).

▶ Add aga r to the solu tion to solid ify it .

▶ D ispense the m ed ium in to tubes or p lates and au toc lave a t 12 1° C for 15 m inu te s

to ster ilize .

▶ Storage:

▶ Store the p rep ared agar p lates or tubes in a coo l, dry p la ce aw ay from dire ct

ligh t. Proper ly s ealed p la te s can ty p ica lly be stored for several w eeks to

m onths .

Qua lity Con tro l:

▶ Ensure tha t the pH o f the m ed ium is w ith in the accep table range .

▶ Check for any signs o f con tam ina tion be fore use .

▶ Per form app ropr iate p os itive and negative con tro l te sts to ver ify the m ed ium 's

per fo rm ance.

▶ Usage:

▶ Inoculate the C itrate Agar w ith the bacteria l cu lture us ing a ster ile inocu lating

loop .

▶ In cubate the p lates or tubes ae rob ically at 35-37° C for 18 -24 hours .
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▶ A fter incubation , obse rve the g row th and co lo r change o f the m ed ium . In te rp ret

the resu lts based on the cha racter istic re actions o f d ifferen t bacte ria on C itrate

Agar.

F ig ure (3);citrate

5.MEDIA PREPARATION

✓ Macconkey agar

✓ Blood agar

✓ Agar agar

✓ Salmonnela shige lla

✓ XLD

6 .MA CCONKEY AGAR

INGRETIANCE

Pep tone:

▶ Prov ides a source o f n itrogen for bacteria l grow th .

Lactos e:
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▶ Ferm entab le carbohydra te tha t allow s d iffe ren tia tion o f

la ctos e-fe rm enting bacter ia from non -la ctose fe rm enters .

B ile salts :

▶ Selectively inh ib it the g row th o f G ram -p ositive bacte ria .

Cry stal v io le t:

▶ A lso inh ib its the g row th o f G ram -positive bacter ia .

Neu tra l red :

▶ pH ind ica tor, tu rns p ink/red in ac id ic cond itions .

Aga r:

▶ So lid ify ing agen t.

Procedure ;

W eighing and D is so lv ing Ing red ien ts :

▶ W eigh ou t the requ ired am ounts o f pep tone , la ctose , b ile s alts , cry stal

v io le t, neu tra l red, and agar accord ing to the fo rm u lation o f M acConkey

agar being used .

▶ D is so lve these ing red ien ts in d istille d w a te r by gen tle heating w h ile

s tir ring to ensure com plete d iss olu tion .

Ad justing pH :

▶ MacConkey agar is typ ica lly s lig htly ac idic (pH around 7.1). A d just the pH

using 1N NaOH or 1N HC l as necessary . pH is cr itical fo r the d iffe rentia tion

o f lactose ferm ente rs and non -lactose ferm enters .

Au toc lav ing :

▶ Once the m ed ium is prepa red and the pH is ad jus ted , the m ed ium shou ld

be ster ilized by au toclav ing a t 12 1° C fo r 15 m inutes . T his step ensures

tha t the m edium is free from any con tam ina ting m icroorgan ism s.
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Pouring P lates :

▶ A fter au toc lav ing , a llow the m ed ium to coo l to around 45-50° C (bu t no t

s olid if ied ). Pour the aga r in to s te rile Petri d ishes to a depth o f abou t 4-5

mm .

So lid if ica tion :

▶ A llow the p lates to so lid ify by leav ing them at room tem perature . A void

m ov ing or d is turbing the p la te s during this tim e to prevent uneven agar

d is tr ibu tion .

S torage :

▶ Once so lidified , s to re the p lates inve rted in a re fr ige ra tor a t 2 -8 ° C until

ready to use . Proper ly la be led p lates shou ld be used w ith in their

e xp iration date .

F ig ure(4) ;m acconkey agar

7 .BLOO D AGAR ;

Ingred ie nts :
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✓ Pep tone

✓ Lactose

✓ B ile salts

✓ Neutra l red

✓ Cry stal v io le t

✓ Agar

Prepa ration :

▶ D is so lve the appropr iate am ounts o f peptone , lactose , b ile sa lts , and aga r in d istilled

w ater accord ing to the m anu fa cturer's instructions or the rec ip e you are fo llow ing .

▶ Adjust the pH o f the so lu tion to around 7.1-7 .5 us ing e ith er hydroch lo ric a c id (HC l) o r

sod ium hydroxide (NaOH ).

▶ Hea t the m ix ture gen tly to d iss o lve all com ponen ts com p lete ly .

▶ Add neutral red and crys ta l vio let to the so lution . These dyes act as ind icators fo r

lactose ferm entation and inh ib it the g row th o f gram -pos itive bacter ia , resp ectively .

▶ M ix thoroughly to ensure un ifo rm distrib u tion o f com ponen ts .

▶ D ispense the m ed ium in to tubes or p lates and au toc lave a t 12 1° C for 15 m inu te s to

sterilize .

Storage:

▶ Store the p rep ared agar p lates or tubes in a coo l, dry p la ce aw ay from dire ct lig ht.

Prop erly seale d p lates can typ ically be s tored for seve ra l w eeks to m onths .

▶ Qua lity Con tro l:

▶ Ensure tha t the pH o f the m ed ium is w ith in the accep table range .

▶ Check for any signs o f con tam ina tion be fore use .

▶ Per form app ropr iate p os itive and negative con tro l te sts to ver ify the m ed ium 's

per fo rm ance.

Usage:



99

▶ Inoculate the MacC onkey A gar w ith the bacte ria l cu lture using a ster ile inocu la ting

loop .

▶ In cubate the p lates or tubes ae rob ically at 35-37° C for 18 -24 hours .

▶ A fter incubation , obse rve the g row th and co lo r change o f the m ed ium . In te rp ret the

resu lts based on the character istic re actions o f d iffe ren t bacte ria on MacConkey Agar

Fig ure (5 );b lood aga r

8.AGAR AGAR;

In gred ie nts :

✓ Trypticas e soy aga r base (TSA )

✓ Sheep b lood (typ ica lly 5-10% concen tra tion)

✓ Agar

Prepa ration :

▶ Prepare T ryp ticase soy agar (TSA ) base accord ing to the m anu fa cture r's instructions

or the re c ipe y ou a re fo llow ing .

▶ Sterilize the TSA base by au toc lav ing a t 12 1° C for 15 m inu te s .

▶ A llow the TSA base to coo l to app roxim ately 50-55° C , bu t no t s olid ify .
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▶ Aseptically add ster ile defib rina ted sheep b lood to the m elted TSA base. The

concentration o f blood ty p ica lly ranges from 5-10% .

▶ M ix the b lood and TSA base thoroughly to ensure un ifo rm distribu tion .

▶ Pour the m ix ture in to p etri d is hes or tubes to so lid ify .

Storage:

▶ Store the p rep ared B lood Agar p lates in a coo l, da rk p la ce , typ ically at 2-8° C . Proper ly

sea led p lates can typ ically be s tored for s everal w eeks .

▶ Qua lity Con tro l:

▶ Ensure tha t the pH o f the m ed ium is w ith in the accep table range .

▶ Check for any signs o f con tam ina tion be fore use .

▶ Per form app ropr iate p os itive and negative con tro l te sts to ver ify the m ed ium 's

per fo rm ance.

Usage:

▶ Inoculate the B lood Agar p lates w ith the bacter ia l cu lture us ing a s te rile inocu lating

loop or sw ab.

▶ In cubate the p lates aerobica lly or anaerobica lly , as app ropr ia te fo r the

m icroorgan ism s be ing tested , at th e re comm ended tem perature (usua lly 35-37° C )

fo r the spec ified incubation pe riod (typ ically 18 -24 hours ).

▶ A fter incubation , obse rve the g row th and hem o lytic patterns on the B lood Agar p lates .

▶ In te rp retation o f resu lts typ ically invo lves observ ing the types o f hem o ly sis exh ibited

by bacte ria l co lon ies :

▶ A lpha-hem o lys is : Par tia l des truction o f red blood cells , res u lting in a greenish

disco lo ration a round the colonies .
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▶ Beta-hem o lys is : Com plete destruction of red b lood ce lls , resu lting in a clear zone

around the co lon ies .

▶ Gamm a-hem olysis : No hem o ly sis , a nd no change in the ap pearance o f the agar around

the co lon ies

9 .SALMONELLA SH IGELLA ;

Ingred ie nts :

✓ Pep tone

✓ Lactose

✓ Sod ium ch lo ride

✓ B ile salts

✓ Neutra l red

✓ Sod ium th iosu lfate

✓ Ferric c itrate

✓ Agar

Prepa ration :

▶ D is so lve the appropr iate am ounts o f peptone , lactose , sod ium chlo r ide , b ile sa lts ,

s od ium thiosu lfate , and fe rr ic c itrate in d istilled w ater accord ing to the

m anu fa cturer 's ins tructions or the rec ipe you are follow ing .

▶ Adjust the pH o f the so lu tion to around 7.0 -7 .4 using e ither hydrochlo r ic ac id

(HC l) o r sod ium hydrox ide (N aOH ).

▶ Hea t the m ix ture gen tly to d iss o lve all com ponen ts com p lete ly .

▶ Add aga r to the solu tion to solid ify it .

▶ M ix thoroughly to ensure un ifo rm distrib u tion o f com ponen ts .

▶ D ispense the m ed ium in to tubes or p lates and au toc lave a t 12 1° C for 15 m inu te s

to ster ilize .

Storage:
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▶ Store the p rep ared agar p lates or tubes in a coo l, dry p la ce aw ay from dire ct

ligh t. Proper ly s ealed p la te s can ty p ica lly be stored for several w eeks to

m onths .

Qua lity Con tro l:

▶ Ensure tha t the pH o f the m ed ium is w ith in the accep table range .

▶ Check for any signs o f con tam ina tion be fore use .

▶ Per form app ropr iate p os itive and negative con tro l te sts to ver ify the m ed ium 's

per fo rm ance.

Usage:

▶ Inoculate the Sa lm onella Shigella Agar w ith the bacter ia l cu lture us ing a s te rile

inoculating loop .

▶ In cubate the p lates or tubes ae rob ically at 35-37° C for 18 -24 hours .

▶ A fter incubation , obse rve the g row th and co lony character istics on the m ed ium .

In te rp ret the resu lts based on the cha racte ris tic reactions o f S alm one lla and

Shigella sp ec ie s on S alm one lla Sh ig ella Aga r.

▶ In te rp retation o f resu lts typ ically invo lves observ ing the fo llow ing :

▶ Salm one lla co lon ie s : App ear as co lo r les s or trans lucen t co lon ie s w ith a b lack

cen te r due to hydrogen su lf ide production .

▶ Shigella co lon ies : A ppear as co lo rless or translucen t co lon ie s w ithou t black

cen te rs .

▶ Lactose-fe rm enting organism s: Produce p ink co lon ie s .

▶ Non-la ctos e fe rm ente rs : Produce co lor le ss co lon ie s .
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Fig ure (6 );salm one lla s hig ella

10 .X LD ;

Ingred ie nts :

✓ Pep tone

✓ Yeast extract

✓ Lysine

✓ Xy lose

✓ Lactose

✓ Sucrose

✓ Sod ium ch lo ride

✓ Sod ium th iosu lfate

✓ Ferric amm onium citrate

✓ Phenol red

✓ Deoxycho la te

✓ Agar

Prepa ration :
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▶ D is so lve the appropr iate am ounts o f peptone , y east extract, lys ine , xy lose , la ctos e ,

sucrose , sod ium ch lo ride , sod ium th iosu lfate , fe rr ic amm on ium citrate , and pheno l red

in d istille d w a te r accord ing to the m anu facture r's instructions or the rec ipe you are

fo llow ing .

▶ Adjust the pH o f the so lu tion to around 7.2-7 .4 us ing eith er hydrochlo ric ac id (HC l) or

sod ium hydroxide

▶ (NaOH ) .

▶ Hea t the m ix ture gen tly to d iss o lve all com ponen ts com p lete ly .

▶ Add deoxycholate to the so lu tion fo r se lective inh ib it ion o f gram -pos itive bacter ia .

▶ Add aga r to the solu tion to solid ify it .

▶ M ix thoroughly to ensure un ifo rm distrib u tion o f com ponen ts .

▶ D ispense the m ed ium in to tubes or p lates and au toc lave a t 12 1° C for 15 m inu te s to

sterilize .

Storage:

▶ Store the p rep ared agar p lates or tubes in a coo l, dry p la ce aw ay from dire ct lig ht.

Prop erly seale d p lates can typ ically be s tored for seve ra l w eeks to m onths .

Qua lity Con tro l:

▶ Ensure tha t the pH o f the m ed ium is w ith in the accep table range .

▶ Check for any signs o f con tam ina tion be fore use .

▶ Per form app ropr iate p os itive and negative con tro l te sts to ver ify the m ed ium 's

per fo rm ance.

Usage:

▶ Inoculate the XLD Agar w ith the bacte ria l cu lture using a ster ile inocu la ting loop .

▶ In cubate the p lates or tubes ae rob ically at 35-37° C for 18 -24 hours .
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▶ A fter incubation , obse rve the g row th and co lony character istics on the m ed ium .

In te rp ret the resu lts based on the cha racte ris tic reactions o f S alm one lla and Sh ige lla

spec ies on XLD Agar.

▶ In te rp retation o f resu lts typ ically invo lves observ ing the fo llow ing :

▶ Salm one lla co lon ie s : App ear as red co lon ies w ith b lack cen te rs due to hydrogen

su lf ide production and ac id production from xylos e ferm enta tion .

▶ Shigella co lon ies : A ppear as p ink colonies w ith no bla ck cen ters .

▶ Non-la ctos e fe rm ente rs : Produce co lor le ss co lon ie s .

▶ Lactose fe rm ente rs : Produce yellow co lon ie s .

F igure(7);XLD AGAR

11.AUTOCLAVE

Load ing;
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▶ Item s to be ster ilized a re loaded in to the au toc lave cham ber . It 's essen tia l to arrange

item s proper ly to allow s team to penetrate and ensure e ffective s te rilization .

Add ing W ater :

▶ D is til led w ater is added to the au toc lave 's re servo ir. Th is w ater w ill g enerate steam

dur ing the s te rilization process .

Setting Param e te rs :

▶ The op erator se ts the desired pa ram eters for s te rilization , including tem perature ,

pre ssure , and dura tion . Standard cond itions fo r au toc lav ing are typ ically around 121°

C (2 50° F) at 15 p si (pounds pe r square inch ) fo r 15-30 m inu te s , b u t spec if ic se tting s

m ay vary dep end ing on the item s being s te rilized .

Start:

▶ Once the pa ram eters are se t, th e au toc lave is started . The cham ber is seale d , a nd the

air ins ide is rem oved through a vacuum or d is p la cem ent process to ensure effic ien t

steam penetra tion .

Sterilization :

▶ The au toc lave heats the w ater in the cham ber to produce s te am . As the tem pera ture

and pressure r ise to the se t pa ram eters , s te am circulates a round the item s,

effe ctive ly k illing m icroorgan ism s th rough coagu la tion o f p ro te ins , dena turation of

enzym es, and d isrup tion o f ce ll m em branes .

Coo ling :

▶ A fter the ster iliza tion cyc le is com plete , the au toc lave m ay release steam or open

ven ts to allow the cham ber to coo l dow n . R ap id coo ling m ay be fa c ilitated by a fan or

othe r coo ling m echan ism s to p reven t condensa tion on ster ilized item s .
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Cyc le Com ple tion:

▶ Once the cham ber has cooled to a sa fe tem perature , the au toc lave ind icates tha t the

sterilization cyc le is com ple te , a nd the cham ber can be op ened safe ly .

Un load ing;

▶ Sterilized item s are ca re fu lly rem oved from the au toc lave cham ber us ing prope r

personal p ro tective equ ipm ent (PP E) and hand ling techniques to p reven t

recon tam ina tion .

Qua lity Con tro l:

▶ Regu lar m on ito ring and va lida tion o f au toc lave per form ance a re essen tia l to ensure

that s te rilization cyc les are effe ctive . T his m ay invo lve b io logica l ind icators , chem ica l

ind icators , and rou tine m a in tenance and calibra tion o f th e au toc lave .

Docum enta tion:

▶ Prop er docum entation o f ster iliza tion cyc le s , inc lud ing cyc le param e te rs , load

con ten ts , and any dev ia tions or m ain tenance activ ities , is ne cessary to m ain ta in

com p lia nce w ith regu latory requ irem ents and quality standards .
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F igure(8);A u toc lave

12.SLAND PREPARATION

P lann ing and D es ign :

▶ Before setting up is lands , it 's cruc ia l to p lan and design the lay ou t o f the

laboratory space . This invo lves conside ring fa ctors such as w orkflow ,

equ ipm ent p lacem ent, accessib ility , and sa fe ty regu lations .

Iden tify ing W ork Areas :

▶ Determ ine the spec ific tasks or ana lys es tha t w ill be p er fo rm ed in the

laboratory . E ach task m ay requ ire its ow n designated area or is la nd , dep end ing

on the requ irem ents fo r c lean lines s , equ ipm ent usage , a nd p oten tia l

con tam ina tion r isks .



1199

A lloca ting S pace :

▶ A lloca te appropr iate sp ace for each is land based on the requ irem ents o f th e

tasks to be p er fo rm ed . E nsure that there is enough room for personnel to w ork

com fortab ly and sa fe ly w ithou t crow ding .

Installing Equipm ent:

▶ Set up the necessa ry equipm ent and instrum ents at each is land accord ing to the

designated tasks . This m ay inc lude m icroscop es , cen trifuges , analyzers , and

othe r spec ia lized la boratory appara tus .

O rgan iz ing S upp lies :

▶ Stock each is la nd w ith the requ ired supp lie s , re agen ts , consum able s , and

disposab les needed for the des ignated tas ks . Keep these item s organ ized and

eas ily a ccess ible to fac ilita te sm ooth w orkflow and m in im ize dow ntim e.

Im plem enting Sa fe ty M easures:

▶ Ensure tha t sa fe ty m easures are in p la ce at e ach is la nd to p ro tect laboratory

personnel and m a in ta in com p lia nce w ith safety regu lations . This m ay inc lude

prov id ing personal p ro tective equ ipm ent (PP E), im p lem enting haza rd

comm un ica tion pro toco ls , a nd ins ta lling s afety dev ice s on equ ipm ent.

Creating W ork Instructions;

▶ Deve lop c lea r and conc ise w ork instructions or p ro toco ls fo r each is la nd to

gu ide la boratory pe rsonne l in per fo rm ing the ir tasks eff ic ien tly and accurately .

These ins tructions shou ld inc lude p rocedures for sam ple p reparation , a naly s is ,

da ta re cord ing , and equ ipm ent m ain tenance .

Rou tine Main tenance :
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▶ Es tablish a s chedu le fo r rou tine m ain tenance and c le an ing o f each is la nd to

ensure that equ ipm ent rem ains in good w orking cond ition and tha t w orksp aces

are kep t c le an and free from contam ination .

Qua lity Con tro l:

▶ Im p lem ent qua lity con trol m easures to m on ito r the per form ance o f laboratory

processes and ensure the accuracy and reliability o f tes t re su lts generated at

each is la nd .

F igure(9 );s lan t p reparation

13.STREAKING

Preparation :

▶ Before s treaking , e nsure tha t a ll m ater ia ls are ster ile , in c lud ing the petri d ishes ,

inoculating loop , and any m edia be ing used. A lso , e nsure that the bacter ia l cu lture to be

streaked is w ell m ixed and in a liqu id or s em i-so lid s ta te .

Inoculation :

▶ Use a ster ile inoculating loop or need le to ob ta in a sm all sam ple o f th e bacter ia l cu lture .

It's essen tia l to flam e ster ilize the loop or need le be fore and after each use to preven t

con tam ina tion.

Streaking :

▶ Open the p etri d is h con ta in ing the solid aga r m ed ium (such as nu tr ien t aga r or

selective agar ) tha t w ill supp ort bacter ia l g row th. Us ing the inocu la ting loop , s treak



2211

th e bacter ia l sam p le on to the surface o f the aga r in a z ig zag pa ttern across one

section o f the p late .

D ilu tion :

▶ A fter stre aking , flam e ster ilize the loop and then streak the loop th rough the first

streaked a rea (the prim ary streak) and drag it ou t in to the second section of th e p late .

This action d ilu te s the bacte ria l sam ple on the loop , resu lting in few er bacte ria being

depos ite d in s ubsequen t s ections .

Rep etition:

▶ Rep eat the d ilu tion and s treaking p rocess m u ltip le tim es, m ov ing from one section o f

th e p la te to ano ther w ith each s treak. W ith each streaking m otion , bacter ia a re furthe r

dilu ted and spread ou t on the agar surface .

14 .SA FETY MEASURES

P ersonal Pro te ctive Equ ipm ent (PP E):

▶ W ear app ropr ia te P PE such as lab coats , g loves , safe ty goggles , and fa ce m asks to

pro tect aga inst chem ical sp las hes , b iohazards , a nd a irborne con tam inan ts .

Hand Hyg iene :

▶ W ash hands thoroughly w ith soap and w a te r be fore and afte r hand ling spec im ens ,

afte r rem ov ing gloves , and w heneve r hands are v is ib ly s o ile d. U se a lcoho l-based hand

san itize rs w hen hand w ashing fa c ilit ie s are not read ily availab le .

Safe Hand ling o f S pec im ens:
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▶ Hand le a ll sp ec im ens w ith cau tion and assum e they are po ten tia lly in fectious . Use

biohazard bags or containers fo r transp orting and d isp os ing o f b io logical m ater ia ls

app ropr ia te ly .

Safe Chem ica l Hand ling :

▶ Read and understand Safety Da ta Sheets (SDS) fo r a ll chem icals used in the labora tory .

F o llow proper procedures for s toring , hand ling , a nd d is pos ing o f chem icals . Us e fum e

hoods w hen w orking w ith vo la tile o r hazardous chem ica ls .

Equ ipm ent S afety :

▶ Ensure tha t la bora tory equ ipm ent is prop er ly m aintained , ca lib ra ted, and used

accord ing to m anu fa cturer ins tructions . F o llow sa fe ty p ro toco ls w hen ope ra ting

equ ipm ent such as cen trifuges , au toc laves , a nd m icroscopes .

B iohazard S afety :

▶ Labe l all b iohazardous m a te ria ls and w as te con taine rs app ropr iate ly . Us e biologica l

safety cab inets (BSC s) or o ther con tainm ent dev ice s w hen w orking w ith in fe ctious

agen ts to m in im ize exposure r isks .

Sp ill M anagem ent:

▶ Have sp ill kits re ad ily availab le in the la boratory for hand ling chem ical s p ills ,

b iohazardous sp ills , o r o ther em ergencies . Fo llow estab lis hed pro toco ls fo r c le an ing

up sp ills and decon tam ina ting affe cted a reas .

Em ergency Procedures:
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▶ Fam ilia rize y ourse lf w ith em ergency p rocedures , inc lud ing evacuation rou te s , fire

extinguishe r loca tions , and firs t a id m easures . K now how to respond to em ergenc ies

such as fires , chem ica l sp ills , o r in jur ies .

Tra in ing and Education :

▶ Prov ide com p rehens ive sa fe ty tra in ing to laboratory p ersonnel on hand ling

haza rdous m ater ia ls , us ing safety equ ipm ent, and follow ing s tanda rd operating

procedures (SO Ps) . E nsure ongo ing education and re in fo rcem ent o f sa fe ty pro toco ls .

Docum enta tion and Reporting :

▶ Main tain accurate re cords o f s afety insp ections , inc iden ts , and train ing s essions .

Rep ort any sa fe ty concerns , near m isses , o r acc iden ts to the ap prop ria te personnel

or sa fe ty o fficer fo r inves tigation and reso lu tion

15.HEMATOLOGY

In th is dep artm ent o f la b I lea rn t abou t the te st rela ted to blood like blood Sm ear,ce ll

coun t.

16.BLOOD SMEAR;

Prep aration o f B lood Sam p le :

▶ Co lle ct a b lood sam ple from the patie n t using ven ipuncture or finge r pr ick m e thod .

▶ Transfer a sm all drop o f b lood on to a c lean glas s slide . It's im portan t to hand le the

blood sam p le gen tly to prevent cell dam age .

▶ Spreading the B lood :
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▶ Use ano ther c lean g las s slide , held a t a 30-45 degree angle , to spread the b lood drop

across the sur fa ce o f the s lide . Th is p rocess is ca lled "fe athe ring " o r "sm ear ing ."

▶ The blood shou ld sp read even ly in a th in lay er across the slide , w ithou t c lum ping or

streaks . P rope rly spreading the blood ensures an even d istribu tion o f cells fo r

m icros cop ic exam ination .

A ir D ry ing:

▶ A llow the b lood sm ear to air dry com plete ly a t room tem pera ture . A ir dry ing

preven ts d isto rtion of cell m orphology and fac ilita te s stain ing .

F ixation :

▶ Optionally , th e blood sm ear m ay be fixed w ith a fixa tive so lu tion (such as m ethano l o r

ethano l) to prese rve the ce llu la r structure before s ta in ing . F ixation helps p reven t cell

lys is and d istortion during s ta in ing .

Stain ing :

▶ Once the blood sm ear is dry , it 's s ta ined using Rom anow sky stains , s uch as W r igh t's

stain or G iem sa stain . These stains hig hlig ht th e var ious blood cell com ponents and

allow for be tter visualization unde r the m icros cope.

▶ Stain ing p ro toco ls m ay vary dep end ing on the la bora tory and the sp ec if ic stain ing

te chn ique used .

M icros cop ic Exam ina tion:

▶ Exam ine the stained b lood sm ear unde r a m icroscope us ing o il imm ers ion a t high

m agn ifica tion (ty p ica lly 100x ). E valuate the m orp ho logy , s ize , shape , a nd d is tr ibu tion o f

blood cells , in cluding red b lood ce lls (erythrocy te s), w hite b lood ce lls ( le ukocytes) , a nd

p la te lets (th rom bocy tes).
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▶ Iden tify and coun t d ifferen t typ es o f blood ce lls , inc lud ing neu troph ils , lym phocytes ,

m onocy te s , e osinop hils , a nd basop hils .

▶ Look for abnorm a lit ies such as imm ature ce lls , abnorm al ce ll shap es , inc lus ion bod ies ,

and paras ite presence (s uch as m a lar ia pa rasites ).

In te rp retation and Rep orting :

▶ In te rp ret the find ings based on the observed m orpho logy and d is tr ibu tion o f blood

cells . D ocum ent any abnorm a lit ie s or sig n if ican t f ind ing s in the labora tory report.

▶ B lood sm ear exam ina tion can aid in the d ia gnosis o f var ious cond itions , inc luding

anem ia , in fe ctions , le ukem ia , th rom bocy topen ia , and o ther hem a to log ic d isorde rs .

Qua lity Con tro l:

▶ Per form regu lar qua lity con tro l checks to ensure the accuracy and reliab ility o f b lood

sm ear prep aration and s ta in ing techn iques .

▶ Monito r s ta in ing p rocedures , s lide prepa ra tion techn iques , and m icroscop ic

exam ination practices to m a in tain hig h-quality s tanda rds in the laboratory

Fig ure(10 );b lood sea r
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Figure (11 );gram stain ing

17 .CELL COUNT;

Preparation o f Hem ocy tom e te r:

▶ C le an the hem ocy tom e te r, a sp ec ia lized glass slide w ith a gr id p atte rn , to ensure it is

free o f any debris or residues . S te rilize if ne cessary .

▶ Prepare a d ilu tion o f the sam p le using an app ropr iate d iluen t s olu tion (e .g ., iso ton ic

saline , phosphate-bu ffered sa line ). T he d ilution fa ctor shou ld be chosen to achie ve a

su itab le cell concen tra tion fo r coun ting .

Load ing the Hem ocytom e te r:

▶ P la ce a sm a ll vo lum e o f the d ilu ted sam ple in to the cham ber o f the hem ocytom eter

us ing a p ipe tte . F il l th e cham ber com p lete ly w ithou t over flow ing , and ensure the

sam p le is even ly d istrib u ted across the gr id s quares .

▶ A llow ing Cells to Se ttle :
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▶ A llow the cells to s ettle w ithin the coun ting cham ber for a spec ific pe riod (usually 5-10

m inu te s) to fac ilita te an even d istr ibu tion across the gr id squares . Avo id d isturb ing the

cham ber dur ing th is tim e to preven t ce ll d isp lacem ent.

M icros cop ic Exam ina tion:

▶ P la ce the hem ocy tom e te r unde r a m icroscope w ith app ropr ia te m agn if ication

(typ ically 10x or 20x ob jective) .

▶ Focus on the grid p atte rn o f the hem ocytom eter , ensuring c lear visualization of th e

grid lines and ce lls w ithin the squares .

Coun ting C ells :

▶ Coun t the cells w ithin the g rid s qua res accord ing to a standard ized coun ting s chem e.

D iffe ren t cell typ es m ay requ ire specific coun ting ru le s based on their m orpho logy

and stain ing p rope rtie s .

▶ Use a m echan ica l o r d ig ita l ta lly coun te r to keep track o f the num ber o f cells coun ted .

Avo id doub le-coun ting ce lls and ensure consisten t coun ting th roughout the gr id .

Calcu lating Ce ll Coun t:

▶ Calcu late the total num ber o f ce lls p er un it vo lum e o f the or ig ina l sam ple us ing the

fo rm ula provided by the m anufa cture r o f the hem ocytom eter . T his fo rm ula ta kes in to

account the d ilu tion fa ctor , gr id area , and dep th o f th e counting cham ber.

Data Ana lys is and In terp re ta tion :

▶ Analy ze the cell coun t da ta ob ta ined and in terp re t the resu lts in the con text o f the

patie nt's clin ical cond ition , re le van t reference ranges , and any o ther laboratory

find ing s .

▶ Docum ent the ce ll count re su lts accurately in the laboratory rep ort, inc lud ing the

coun ting m ethod used , d ilu tion fa ctors , and any re levan t no te s or observa tions .
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F igure(12) ;cbc m ech ine

18.CLINICAL PATHALOGY

In th is session I g ained know ledge abou t p rocedures for urine rou tine .

▶ Ur in analysis

19 .URIN ANALYSIS;

Sam p le Co llection :

▶ Co lle ct a fre sh ur ine sam ple from the p atien t us ing a c le an , ster ile con ta iner .

M idstream urine co llection is preferred to m in im ize con tam ination from the urethra .

Phy sica l Exam ina tion :

▶ Per form a v isual inspection o f the ur ine sam ple fo r co lo r , c larity , a nd odor. Norm a l

ur ine is ty p ica lly pa le y ellow to am ber in co lo r, c lea r or sligh tly c loudy , a nd has a m ild

odor .

Chem ical A na lys is :
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▶ Use chem ical reagen t strip s (ur ine d ip sticks ) to te st fo r var ious substances in the

ur ine , inc lud ing pH , spec ific g rav ity , p ro te in , g lucose , ketones , b ilirub in , urobilinogen ,

nitr ites , and le ukocyte es te rase .

▶ D ip the reagen t strip in to the urine sam ple and com pare the co lor changes on the strip

to a co lo r cha rt prov ided by the m anu facture r to in terpret the resu lts .

M icros cop ic Exam ina tion:

F igure (13 ) ;u rin str ip

▶ Cen trifuge a portion o f the ur ine sam ple to sedim ent any particu late m atter, such as

cells , ca sts , crys ta ls , o r bacte ria .

▶ Exam ine the sed im ent under a m icros cop e at low and h ig h m agn ifica tion to iden tify

and quan tify the d ifferen t com ponents p resen t, inc lud ing red b lood cells (RBC s), w hite

blood cells (W BC s), ep ithelia l ce lls , cas ts , crystals , and m icroorgan ism s.

▶ Per form a m anual ce ll coun t if ne cessary to quan tify the num ber of cells presen t in the

ur ine sed im ent.

In te rp retation and Rep orting :
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▶ In te rp ret the urina lys is f ind ings based on the resu lts o f the phys ical e xam ina tion,

chem ica l ana lys is , and m icros cop ic exam ination .

▶ Docum ent any abnorm al f ind ings , s uch as abnorm a l co lor , tu rb id ity , presence o f blood ,

pro te inur ia , g lycosur ia , ke tonuria , b ilirubinur ia , le ukocyturia , h em a tur ia , pyur ia , o r the

presence of abnorm al ce lls or s tructures in the ur ine sed im ent.

▶ Correla te the urina lys is re su lts w ith the p atien t's c lin ical h isto ry , sym ptom s, and

othe r la boratory tests to a id in diagnos is and pa tien t m anagem ent.

Qua lity Con tro l:

▶ Per form regu lar qua lity con tro l checks on reagen t strip s , equ ipm ent, and procedures

to ensure the accuracy and reliability o f urinaly s is results .

▶ Monito r and docum ent qua lity con tro l da ta to iden tify and correct any iss ues or

dev iations tha t m ay a ffe ct th e in tegr ity o f the tes t resu lts .

20.SEROLOGY

In th is dep artm ent o f la b I lea rn t abou t all the tes ts related to sandw itch e lis a ,SDS page

21.SANDW ITCH ELISA ;

Princ ip le :

▶ The sandw ich EL ISA is based on the pr inc ip le o f antig en -an tibody binding , w here the

ta rge t m o le cu le (an tigen) is captured betw een tw o spec if ic an tibod ies (hence the term

"sandw ich") that re cogn ize d iffe ren t ep itop es on the an tig en m olecu le .

Coating the P late :
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▶ A m icrop late (usually a 96-w e ll p late) is coated w ith a capture antib ody that

spec if ically binds to the ta rget an tig en . The p la te is ty p ica lly coated w ith the capture

an tibody by incubating it w ith a so lu tion con taining the an tibody .

B locking :

▶ A fter coating , th e p la te is w ashed to rem ove any unbound cap ture an tibody and then

blocked w ith a block ing bu ffe r (e .g ., bov ine serum album in or m ilk ) to prevent

non -sp ec if ic bind ing o f o ther p ro teins to the p la te surface .

Sam p le Incuba tion:

▶ The bio log ical s am ple contain ing the target an tigen is added to the coated and blocked

p la te and incubated for a spec if ic p er iod . D ur ing this incubation , the ta rge t an tig en

binds to the imm obilized capture an tibody .

W ash ing:

▶ A fter sam ple incubation , the p late is w ashed m u ltip le tim es to rem ove any unbound

sam p le com ponen ts , deb ris , o r non -spec if ic in te ractions .

Detection Antibody Add ition :

▶ A de te ction antib ody , w h ich recogn izes a d iffe rent ep itop e on the ta rge t antig en , is

added to the p late and allow ed to bind to the captured antig en . This detection an tib ody

is typ ica lly con jugated to an enzym e (e .g ., h o rse rad ish p erox idase , a lkaline

phospha tase ) th at ca ta lyzes a co lo rim e tr ic or chem ilum inescen t reaction .

W ash ing:

▶ The p la te is w ashed again to rem ove any unbound detection an tibody .



3322

Subs trate Add ition :

▶ A subs trate so lu tion con taining a chrom ogen ic or chem ilum inescent subs trate

spec if ic to the enzym e con jugated to the detection an tibody is added to the p late . The

enzym e ca ta lyzes a reaction w ith the subs trate , re su lting in a co lo r change or

lum ines cen t s igna l th at is prop ortional to the am ount o f bound an tigen .

S ig na l De te ction :

▶ The co lor change or lum inescen t s ig nal is m easured using a m icrop late reader . The

in te nsity o f the s igna l is d irectly proportional to the concen tration of th e target an tigen

in the sam p le .

Data Ana lys is :

▶ The da ta ob ta ined from the m icrop late reade r are ana lyzed us ing ap prop ria te

so ftw are to ca lcu late the concen tra tion o f the ta rge t antig en in the sam ple based on a

standard curve gene ra ted from know n concen trations o f a reference antig en .

22 .SDS PAGE ;

Sam ple Prepa ra tion :

▶ Pro tein s am ples are prep ared by solubiliz ing them in a dena tur ing bu ffe r con ta in ing

SDS (sod ium dodecyl s u lfa te ) and a reduc ing agen t (such as beta-m ercap toe thano l o r

dith io th re itol). S DS dena tures p ro te ins by d isrupting non-covale n t in teractions and

con ferring a nega tive charge , w h ile the reduc ing agent breaks d is ulfide bonds .
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▶ Sam p les m ay be hea ted to fur ther dena ture the pro te ins and ensure un ifo rm binding

of SDS .

Ge l Prepa ra tion :

▶ SDS -PA GE ge ls a re com posed o f a reso lving ge l and a stacking gel. T he reso lving ge l

ty p ically has a h igher acry lam ide concen tra tion and separates pro teins based on s ize ,

w hile th e stack ing ge l concen trates the p ro tein bands in to a sharp zone be fore they

en te r the resolv ing ge l.

▶ The gel com ponen ts (acry lam ide , b is -a cry lam ide , bu ffer , initiator , a nd SDS) a re m ixed

and poured betw een glass p la te s , fo rm ing a ge l s la b .

Sam p le Load ing :

▶ Pro tein s am ples , a long w ith a m o lecu la r w eight m arker , a re loaded in to w e lls a t the

top o f the gel us ing a m icrop ip ette . T he m o le cular w e igh t m arker consis ts o f know n

pro teins of d iffe rent s ize s , serv ing as a re fe rence for estim ating the m o lecu lar w eig ht

of unknow n pro teins .

▶ Electrophores is :

▶ The gel a ssem bly is p laced in an electrophores is cham ber fille d w ith runn ing bu ffe r,

and an ele ctr ic curren t is app lied . The nega tively charged SDS-bound pro te ins m ig ra te

th rough the gel m a tr ix tow ards the positive ly charged ele ctrode at the bo ttom o f the

gel.

▶ Pro teins sep arate accord ing to their m olecu la r w eig ht, w ith sm aller p ro teins

m igrating faster and large r proteins m igrating m ore slow ly th rough the gel.

S tain ing :

▶ A fter ele ctrophores is , th e separated pro te ins are v is ua lized by stain ing the ge l w ith a

pro tein s ta in , s uch as C oom assie Br illian t B lue or silver s ta in . T he s ta in binds to the

pro teins , m aking them v is ib le as bands aga inst th e background o f the gel.
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▶ Des ta in ing and Im aging :

▶ Excess stain is rem oved by w ash ing the gel w ith a destain ing so lu tion , and the ge l is

th en im aged using a gel docum entation sys tem or scanner .

▶ The pro tein bands are ana lyzed based on their m igration d istance (re lative m obility )

and com pared to the m o le cu lar w e igh t m arke r to estim ate the m o le cu lar w e igh t o f th e

pro teins .

Data Ana lys is :

▶ The in te nsity and position o f p ro te in bands are analyzed using im age analysis

so ftw are . Q uan tita tive data , such as band intens ity or relative abundance , can

be obtained for further analysis.

Figure (14);SDS PAGE
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23.BLOOD BANKING;

24.INTRODUCTION

B lood bank ing is the p rocess that ta kes p la ce in the la b to m ake sure that dona ted

blood , o r blood products , are safe before they are used in blood trans fus ions and o ther

m ed ical p rocedures . B lood banking includes typ ing the blood for transfusion and testing fo r

in fe ctious d iseases .

✓ About 36 ,000 un its o f blood are needed every day .

✓ The num ber o f blood units donated is abou t 13 .6 m ill ion a yea r.

✓ About 6 .8 m illion voluntee rs are blood donors each yea r.

✓ Each un it o f blood is broken dow n in to com ponen ts , such as red b lood ce lls ,

✓ p la sm a, cry o p rec ip itated AHF , and p late lets . One un it o f w ho le b lood , once

✓ it's separated , m ay be trans fus ed to severa l pa tie n ts , e ach w ith d ifferen t needs .

✓ Annua lly , m ore than 21 m illion blood com ponen ts are transfused .

✓ Must be at least 16 y ears o f age , o r in accordance w ith state law

✓ Must be in good hea lth

✓ Must w e igh at leas t 110 p ounds

✓ Must p ass the physical and health histo ry exam g iven before dona tion

Som e states perm it p eop le younge r than 16 or 17 y ears to donate blood , w ith pa rental

consen t.

✓ B lood dona tion is a v ita l par t o f w or ldw ide hea lth care . It a llow s for blood

transfusion as a life-sus ta in ing and life-sav ing procedure . Ove r one hundred

m illion un its o f b lood a re donated each year throughou t the w or ld . This activ ity

rev iew s donor elig ib ility and sele ction , adverse e ffects o f donation , and

pathogen reduction and inactivation fo r donated blood . Th is activ ity highligh ts

the ro le of th e in terpro fes siona l te am in ensur ing ap prop ria te pro toco l is

fo llow ed .
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25 .DONOR SELECTION CRITERIA

W ho are Elig ib le to Donate B lood?

Any healthy adu lt , b o th m a le and fem ale , can dona te every th ree m onths

Good health o f the donor m ust be fu lly ensured . T he un ive rs ally accep ted cr ite ria fo r donor

selection a re :

✓ Age betw een 18 and 60 years

✓ Haem oglobin - not les s than 12 .5 g/D l

✓ Pu lse - be tw een 50 and 100/m inu te w ith no irregu lar ities B lood Pressure

-S ysto lic 100-180 mm Hg and D iasto lic 50 - 100 mm H g

✓ Tem perature - Norm a l (o ral tem pera ture not exceed ing 37 .50C )

✓ Body w eig ht - no t le ss than 45 K g

✓ Hea lth cond itions : The donor shou ld be in a healthy s ta te o f m ind and body .

✓ They should fu lf ill the fo llow ing criter ia :

✓ Pas t one year - no t been trea ted for Rabie s or received H epa titis B imm une

globu lin .

✓ Pas t s ix m onths - no t had a tattoo , e ar or skin p ierc ing or acup uncture , no t

re ceived blood or b lood p roducts , no se rious illnes s or m ajor surgery , no

contact w ith a pe rson w ith hepa tit is o r yellow jaund ice .

✓ Pas t three m onths - no t dona ted b lood or been treated for Mala ria .

✓ Pas t one m onth - had any imm un izations .

✓ 5 . Past 48 hours - taken any an tib io tics or any o the r m ed ica tions (A llopathic or

Ayurveda or S idha or Hom eo )

✓ Pas t 24 hours - ta ken a lcoho lic beverages

✓ Pas t 72 hours - had den ta l w ork or taken Asp irin

✓ Presen t - no t s u ffer ing from cough, in f luenza or sore throat, comm on co ld
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✓ W om en shou ld no t be pregnant or breast feed ing he r child

✓ W om en donor shou ld not dona te dur ing her m ens trual cyc les

✓ Free from D iabe te s , no t su ffe ring from chest pain, he ar t d is ease or high B P ,

cancer , b lood c lo tting problem or b lood disease , unexp la ined fever , w e igh t los s ,

fa tigue , n igh t sw eats , en la rged lym ph nodes in arm pits , neck or gro in, w hite

patches in the m outh etc.

✓ Eve r had TB , bronch ia l a sthm a or a lle rgic d is orde r, liver disease , k idney d is ease ,

fits or fa in ting , b lue or purp le spo ts on the sk in or m ucous m em branes , received

hum an pitu itary - g row th horm ones etc

26 .REJECTION CRITERIA

✓ A ffe cted w ith H IV v iruses or A IDS

✓ If the p atien t had undergon any open hear t s urge ry

✓ Pregnan t lady

✓ Cance r pa tie n t

✓ Kidney d isorde r or D ia be te s pa tie n t

✓ T’ B pa tien t a re no t e lig ib le

✓ Have asthm a w ith active sym p tom s, and severe asthm a patie n ts

✓ H igh blood pressure

✓ Organ transp lantation

✓ Unexpected w e igh t los s o f m ore the 5 kg over 6 m onth

✓ Put the tattoo

✓ Canno t donate the b lood in a lcoho lic pe rson

✓ Shou ld no t donate the blood in sm oker

✓ A ffe cted w ith ja und ice patie n t

27 .BLOOD DONOR REQUEST FORM

✓ First w hen the onor is a rr ived ,w e shou ld give the donor reques t form

✓ Tha t reguest fo rm on ly dec ides w hether be can donateb lood or no t
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✓ The onor shou ld fill the details like age ,w e igh t,hem oglob in level,nam e,phone num ber

hea lth cond ition .

✓ If h e is f irst donor,h e has any d is eases or gene tic problem ,las t tim e donated date

address ,w hether he donated blood be fore or no t

✓ If h e is f irst donor,h e has any d is ease or genetic prob lem ,la st tim e dona ted da te

✓ If h e is a lcoho lic o r drug add ic t o r if he uses tobacco e tc… .

✓ The donor shou ld fi ll th es e kind o f ques tion and p ut his s ig na ture

The doctor w ill s ee if he is elig ib le by the form then on ly the donor is a llow ed to donate b lood.

28.BLOOD BAG

✓ B lood bags are used for the reliable co llection , s ep aration , sto rage and transport

o f blood . Rounded blood bag design preven ts blood coagu lation and ensures the

blood and an ti-coagu lants a re p rope rly m ixed during separation and transfusion .

✓ B lood bag con tain som e liqu id like chem ical called sagam w h ich is help as

an ticoagu lan t

✓ Sagam A as 45 days life tim e and sagam as 35 day s life tim e.

✓ C itra te P hosp ha te D extrose Aden ine (C PDA -1) an ticoagu lan t is presen t in blood

bag

✓ It is us ed as transp ortation and transfusion o f hum an b lood and b lood

com ponen ts .

✓ B lood bag s tores abou t 350 to450 m l o f blood for tha t it has d iffe ren t ty pes of

bags

✓ B lood bags one o f the typ es is doub le bag w hich is he lp fu ll in co lle cting b lood and

transfe r the p lasm a .

✓ B lood bag has three typ es

✓ Single bag

✓ Double bag

✓ Trip le bag
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Figure ( 15 );b lood bag

REG ISTRAT ION

✓ W e’ ll s ign you in and go ove r basic e lig ib il ity .

✓ You ’ ll be asked to show ID , such as your drive r’ s license .

✓ You ’ ll re ad som e info rm a tion abou t donating blood .

✓ W e’ ll a sk y ou for your com plete address .

✓ Your address needs to be com ple te (inc lud ing PO Box, stre et/ap ar tm ent

num ber ) and the p la ce w here you w ill rece ive your m a il 8 w eeks from donation .

HEALTH H ISTO RY

✓ You ’ ll answ er a few ques tions abou t your health histo ry and p laces you ’ ve

traveled , dur ing a pr ivate and con fiden tia l in terv iew .

✓ You ’ ll te ll us abou t any prescr iption and/or over the coun ter m edications that

m ay be in your sy stem .

✓ W e’ ll check your tem perature , pu ls e , b lood pressure and hem oglobin leve l.

PRO CEDURE

✓ If y ou ’ re donating w ho le blood , w e’ ll c le anse an area on your arm and inser t

a brand new ster ile need le fo r the blood draw . (Th is fee ls like a qu ick p inch and

is over in s econds .)

✓ Other typ es o f dona tions , s uch as p late le ts , a re m ade using an apheresis

m achine w hich w ill be connected to both a rm s .
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✓ A w ho le b lood donation ta kes abou t 8-10 m inu te s , dur ing w hich you ’ ll b e

sea ted com fortab ly or ly ing dow n .

✓ W hen approx im a te ly a p in t o f w hole blood has been co llected , th e donation is

com p lete and a s ta ff person w ill p lace a bandage on your arm .

✓ For p late le ts , the apheresis m achine w ill co llect a sm all am ount o f blood ,

rem ove the p la te lets , and re turn the res t o f the b lood through your othe r a rm ;

th is cyc le w ill b e repea ted several tim es ove r abou t 2 hours .

✓ REFRESHMENT AND RECOVERY

✓ You ’ ll answ er a few ques tions abou t your health histo ry and p laces you ’ ve

traveled , dur ing a pr ivate and con fiden tia l in terv iew .

✓ You ’ ll te ll us abou t any prescr iption and/or over the coun ter m edications that

m ay be in your sy stem .

✓ W e’ ll check your tem perature , pu ls e , b lood pressure and hem oglobin leve l.

29.DONOR CONSL ING

The cond itions and situa tions w here blood donor counselling is pa rticu la rly im portan t are:

F irst-tim e and young donors : to exp la in the b lood donation process and to alla y their anx iety

and app rehens ion .

✓ Ind iv iduals w ho do no t m eet donor sele ction crite ria based on the assessm ent

of m ed ica l h is to ry and ris k fo r TT I re su lting in tem porary or perm anent deferral:

to exp la in the reason for deferral

o EX ; h isto ry o f cancer , m u ltip le sexual p ar tners and prov ide in fo rm ation on

fur ther m anagem ent, a s app rop ria te

✓ Ind iv iduals w hose bas ic hea lth check reveals a cond ition ind icating tem porary

or perm anen t deferra l: to exp la in the reason for de fe rral

■ EX ; low haem og lobin le ve l and provide in fo rm ation on further

m anagem ent, as ap propriate

✓ Ind iv iduals w ho m ay be dona ting blood to seek tes ting fo r infections such as H IV:

to unde rs tand the ir m otivation fo r b lood donation and prov ide in fo rm ation on

vo lun tary counselling and testing s ervices

✓ Donors w ho had exp er ienced adve rse reactions during or a fter dona tion in the

pas t: to a llay their anxie ty and apprehension
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✓ Donors w ho, after a p rev ious dona tion, had asked for con fiden tia l un it exclus ion

(C UE ) or in fo rm ed the B TS tha t their blood should no t be trans fus ed : to be aw are o f

th e reason for CUE and refer fo r furthe r m anagem ent

✓ Donors w ho g ive pos t-dona tion in fo rm a tion that w arrants tem porary or

perm anent deferral

■ EX ; s ign if icant health problem develop ed shortly afte r donation ): to

exp la in the reason for de fe rral and prov ide in fo rm ation on furthe r

m anagem ent, as ap propriate

✓ Donors w ith unusua l red cell sero logy , rare blood group s or abnorm al T TI tes t

resu lts : to exp la in the im portance of th ese resu lts for the donor and prov ide

in fo rm ation on further m anagem ent

F ig ure(16 );b lood donation area

30.BLOOD GROUPING

The re a re 4 m ain groups

▶ A

▶ B

▶ AB

▶ O

There are 4 m a in group s defined by the A BO system ;b lood g roup A -has an tig ens on the

red b lood cells it an ti-B an tibod ies in the p la sm a,b lood g roup B -has B an tigens w ith an ti-A

an tibod ie s in the p la sm a ,b lood g roup O -has no an tigens ,bu t both anti- A and an ti-B an tib od ies

in the p la sm a

A blood typ ing te st is used to iden tify y our blood group .fo r the tes t,y our blood sam p le

is m ixed w ith an ti A and an ti B an tibod ies and checked to see if the blood cells stick togethe r
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(a gglu tina tion ).the s erum (the liqu id p art o f the b lood w ithou t cells )is then m ixed w ith typ e A

and typ e B blood .

F ig ure (17 );b lood g roup ing reagen t

REVERS BLOOD GROUPING

▶ Reverse b lood g roup ing is a procedure to confirm ABO b lood g roup based on the

p resence or absence o f anti-A and an ti-B in s erum us ing know n A and B red ce lls .

▶ It is cross check for fo rw ard typ ing . Per fo rm ing bo th fo rw ard and reve rse

g roup ing p rov ides a check for accuracy .

▶ Because o f th e la ck o f sy n thesized imm unog lobu lins , an ti-A and Anti-B in new borns

and very young in fan ts , th is procedure is no t per form ed on in fants below 4 m onths

o f age .
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Fig ure(18 )blood group ing

31.B lood screen ing te st

Donor blood w ill b e screened for;

✓ H IV

✓ Hepatitis B and C

✓ Syp hilis m alaria

✓ Mala ria

✓ H IV

✓ H IV te sting , a ls o ca lle d H IV s creen ing , is the on ly w ay to know if you have the

virus .

✓ Seve ral typ es o f te sts check your blood or o ther body flu ids to s ee w hether

you 're in fected . M os t can't Im portance o f H IV Tes ting

✓ If y ou have the v irus , find ing ou t qu ickly m eans you can star t tre atm ent r igh t

aw ay so you can fee l be tter and live a long , fu ll life . You can als o take step s so

you don 't pass H IV to o the r peop le .

✓ Im portance of H IV te sting

Pregnan t w om en shou ld get te sted because early trea tm ent m eans you

probab ly w on ’ t p ass it to your baby spo t H IV r igh t aw ay because it takes

tim e for your body to m ake an tibod ies or fo r enough o f the virus to g row

inside you .

Laboratory tes ts .

For these tes ts , a te chn ic ia n takes a sam ple o f y our blood and tes ts it. You ’ ll

ge t resu lts w ith in a few days .

✓ Rap id te sts .

✓ These tes ts prov ide resu lts in abou t 20-30 m inu te s . You can get them done in a

comm un ity c linic or take them a t hom e .
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HIV Testing Types ;

✓ Standard H IV b lood tes t

✓ Rap id blood te st

✓ Rap id oral tes t

✓ Ur ine tes t

✓ Nuc le ic a c id tes ts (NA T)

Standard HIV blood test;

✓ This te st us es b lood tha t a techn ic ian takes from your vein and sends to a lab . I

can find an tibod ie s (prote ins your imm une system m akes w hen you ’ ve been

exp osed to the v irus) 2 3-90 days afte r in fection .

Rabit blood test;

✓ This te st looks for an tibod ie s using a drop o f b lood from a p rick of your finge rtip .

It’ s abou t as accurate as the or ig inal an tib ody tes t, bu t its w indow per iod cou ld

be longer -- betw een 18 and 90 day s . Y our health care prov ider can do th is tes t,

or you can buy a k it tha t le ts y ou m a il your sam ple in fo r tes ting .

Antibody/antigen test

✓ These tes ts look fo r bo th an tibod ies and an an tigen , a substance the v irus m akes

before your imm une system can star t m aking an tib od ies . An an tib ody /an tigen

te st tha t uses blood taken from a ve in can find H IV 18 -45 day s after y ou’ re

exp osed to the v irus .

✓ New er an tigen/an tibody com bina tion tes ts (you m ight hear them called “ four th

gene ra tion ” tests) can find H IV in 99% o f peop le w ho are te sted w ithin 13-42

days o f exp osure . T his te st has becom e the s tanda rd H IV blood test in m ost labs .
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✓ A rap id an tibody/an tig en can also be done using b lood from a p rick o f your

fing er tip . A hea lth care prov ide r can do this te st. O r you can use a m a il- in kit . The

w indow per iod for this tes t is 18 to 90 dys .

Rabit oral test;

✓ You can do this qu ick , e asy te st a t hom e . Just rub a sw ab in the area betw een

your gum s and tee th to co llect a sam ple o f oral f lu id ( it isn ’ t the sam e as

saliva) fo r an tibod ie s agains t H IV . If y ou ’ ve had the v irus for a w hile , th e rap id

oral tes t is hig hly accurate . Bu t if you have a new in fection , e ven if y ou go t it in

th e past few m onths , th e test w on ’ t be as relia ble . T he w indow period is 23 to

90 day s .

Urine test;

✓ These a lso look fo r H IV an tib od ies , bu t th ey aren ’ t as accurate as o the r tests

that check e ith er y our blood or ora l flu id . Be cause it’ s an an tibody test, its

w indow per iod is s im ilar to that o f a standard H IV te st.

Hepatitis c

✓ Screen ing fo r hepa tit is C involves a s im ple , tw o -step blood tes t. The first step

involves tes ting the blood for the presence of hepatit is C an tib od ies , w h ich are

pro teins the body creates if exposed to the v irus . If an tib od ies are detected , th e

second step invo lves te sting the sam e b lood sam ple fo r the presence o f the

virus itse lf . A p ositive resu lt ind icates curren t in fection .

✓ Your doctor adm in isters this tes t in m inu tes in the o ffice by draw ing a sm all

am ount o f b lood from a ve in in the a rm and send ing it to a labora tory . The

resu lts are usually ava ila ble the next day .
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Hepatitis B

✓ Our doctors m ay als o recomm end hepatit is B s creen ing fo r peop le

w ith cer ta in m ed ical cond itions that require tre atm ent w ith

imm unosupp ressive m ed ica tion . These therap ie s can cause a

dorm ant hepatit is B v irus to reactivate , even if the in fection hasn ’ t

be en d iagnosed or caused sym p tom s . Peop le w ith rheum ato id

ar th ritis , inf lamm atory bow el d ise ase , or cancer , fo r ins tance , m ay

be tes ted for hepa titis B be fore star ting treatm ent w ith

imm unosupp ressive m ed ica tion .

✓ To test fo r hep atitis B , your doctor draw s a sm all am ount o f b lood

from a vein in the arm and sends it to a laboratory for ana lys is .

Resu lts are usually ava ila ble w ith in days .

Hepatitis c

✓ Screen ing fo r hepa tit is C involves a s im ple , tw o -step blood tes t. The

first step invo lves te sting the b lood for the p resence o f hep atitis C

an tibod ie s , w hich a re p ro teins the body creates if exposed to the

virus . If an tibod ie s are detected , the second step invo lves te sting

the sam e blood sam ple fo r the p resence o f th e v irus its elf . A

positive resu lt ind ica te s curren t in fection .

✓ Your doctor adm in isters this tes t in m inu tes in the o ffice by draw ing

a sm a ll am ount o f b lood from a ve in in the arm and send ing it to a

laboratory . T he results a re usually availab le the nex t day .

✓ Food and D rug Adm in istration has ap proved som e at-hom e

screen ing tes ts fo r hepa titis C . They are ava ilab le fo r purchase

on line . To com ple te an a t-hom e tes t, pr ick the tip o f a fing er w ith a

sm all need le and p la ce a blood sam ple on a p iece o f p ap er— bo th

need le and p ap er a re inc luded in the tes t k it— and m a il it to a

laboratory for tes ting . T es t re su lts are ava ila ble in tw o w eeks .
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Mala ria

✓ Malar ia pa rasites can be iden tif ied by exam in ing under the

m icros cope a drop o f the pa tien t's blood , sp read ou t as a “ b lood

sm ear” on a m icroscope s lide . Pr io r to exam ination , the specim en is

stained (m ost o ften w ith the G iem sa s ta in ) to give the paras ites a

d istinctive ap pea rance .

VDRL

✓ Screen ing fo r syph ilis is ty p ica lly p er fo rm ed w ith blood te sting to detect

an tibod ie s ind icating possib le in fection w ith syp hilis . If th e first te st is pos itive , a

second blood te st is pe rfo rm ed to con firm the d iagnosis .

✓ Rapid po in t-o f-ca re tes ting fo r an tibod ies aga inst syp hilis , w hich

gives resu lts in 5 to 30 m inu te s , are gene ra lly le ss accurate and le ss

w idely used.

32 .BLOOD COMPOUNENTS AND SEPARATION

INTRODUCT ION TO BLOOD COMPOUNENTS

P LASMA :

✓ P lasm a accoun ts fo r a round 55% o f b lood flu id in hum ans . P lasm a is 92% w ater ,

and the con ten ts o f the rem a in ing 8% inc lude: g lucose , horm ones , pro te in ’ s ,

fa ts , v itam ins

ERYTH ROCYTES;
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✓ Red blood cells have a sligh tly inden ted , f la ttened d is k shape . T hey transp ort

oxygen to and from the lungs . Haem oglobin is a p ro tein that contains iron and

carr ie s oxygen to its des tina tion. The life s pan o f a red blood cell is 4 m onths , and

the body rep laces them regu lar ly . The hum an body produces around 2 m illion

blood cells every second .

LEUKO CYTES :

✓ it m ake up le ss than 1% o f b lood con ten t, form ing v ita l de fe nces agains t d is ease

and in fe ction . The num ber of w hite b lood ce lls in a m icro liter of blood usually

ranges from 3,700– 10 ,500 . H igher or low er le vels o f w hite b lood ce lls can

ind icate d isease .

THROMBOCYTES:

✓ P la te lets in teract w ith c lo tting proteins to prevent or stop bleed ing . T here

shou ld be betw een 150,000 and 400 ,000 p late lets per m icro lite r o f b lood.

PLSMA SEPARAT ION

✓ At first, w e have taken a blood bag (double bag) and w e have calcu lated the blood

bag w eig ht.

✓ Then w e fo lded the doub le bag (see fig 10 ) prop er ly and w e p laced in the

cen tr ifuge m achine (see fig 11)

✓ At the rpm 2800 for 20 m ins

✓ A fter 20 m ins w e can observe the se ttlem ent o f RBC in the bo ttom o f the blood

bag and p lasm a is c lear ly v is ib le

✓ By the help o f p la sm a expresser (s ee fig 13 ) w e can transfer the p la sm a to

ano ther em pty bag w hich is connected to blood bag .

✓ So that the p lasm a is s ep ara ted and w e shou ld check the w e igh t

✓ If the w e igh t is low er than the norm al range , w e can add sagam to that bag by

the he lp o f connected tubes .

✓ A fter that w e can store the p lasm a in re fr ige ra tor , s creened m eans w e can

keep in -40 ’ c , non -s creened m eans -80 ’ c (se e fig
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Fig ure(19 );p la sm a

F ig ure(20); B lood bag cectr ifug e fig ure (2 1);p lasm a

sep arator

33. CROSS MATCHING

Princ ip le of Cross Matching

✓ Cross m atching is based on the pr inc ip le o f se ro log ical detection o f any

c lin ically s ign if ican t irregu lar/unexp ected an tibod ies in e ithe r donor or

rec ip ie n t’ s b lood . T here are tw o typ es o f cross m a tches:

Major Cross Match:

✓ It invo lves te sting the donor’ s red cells w ith re c ip ien t’ s serum to

de te rm ine the presence o f any an tibody w hich m ay cause hem o lys is or

agg lu tination o f donor red cells .Th is is m ore im portan t than m inor cross

m atch.

Minor Cross Match :



5500

✓ It invo lves te sting o f donor’ s p lasm a w ith rec ip ien t’ s red ce lls to

de te rm ine the presence o f any an tibody w hich m ay cause hem o lys is or

agg lu tination o f re cip ie n t’ s red cell

Major Cross Match

✓ Prepare donor and rec ip ie n t’ s blood sam p le : Donor’ s red cells and

rec ip ie n t’ s s erum /p lasm a.

✓ Prepare 3-5% sa line ce ll suspens ion o f red ce lls .

✓ Labe l a te st tube .

✓ Add tw o drops o f re cip ie n t’ s s erum and one drop o f donor ce ll suspens ion .

✓ M ix and incuba te the tubes a t 37 deg ree Cels ius fo r abou t 60 m inu te s .

✓ Decant the se rum com ple te ly and w ash the cells three tim es in s aline .

✓ Add tw o drops o f An ti-h um an Globu lin (AHG ) and m ix. A llow to s tand a t room

tem perature fo r 5 m inu te s .

✓ Cen trifuge at 1500 rpm for 1 m inu te .

✓ Observe m acroscop ically and m icros cop ica lly fo r agglu tination .

✓ If m acroscop ic agg lu tina tion is no t obse rved, trans fe r a sm all am ount onto a

gla ss s lide and exam ine for m icroscop ic agglu tina tion . Rou le aux is no t an

ind ication of incom patib ility .

Minor Cross Match

✓ Prepare donor and rec ip ie n t’ s blood sam p le : Recip ie n t’ s red cells and

donor ’ s se rum /plasm a .

✓ Labe l a te st tube .

✓ Add tw o drops o f donor ’ s se rum and one drop o f rec ip ien t’ s cell

susp ension .

✓ M ix and incuba te the tubes a t 37 deg ree Cels ius fo r abou t 60 m inu te s .

✓ Decant the se rum com ple te ly and w ash the cells three tim es in s aline .

✓ Add tw o drops o f An ti-h um an Globu lin (AHG ) and m ix. A llow to s tand a t room

tem perature fo r 5 m inu te s .

✓ Cen trifuge at 1500 rpm for 1 m inu te .

✓ Observe m acroscop ically and m icros cop ica lly fo r agglu tination .
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✓ If m acroscop ic agg lu tina tion is no t obse rved, trans fe r a sm all am ount onto a

gla ss s lide and exam ine for m icroscop ic agglu tina tion . Rou le aux is no t an

ind ication of incom patib ility

F ig ure(22 );ce ntr ifug e F ig ure(23);coom s tes t F igure(24 );coom s card

34.BLOOD BANKING RECORDS

RECORDS MANAGEMEN T;

✓ A ll tra shis ion re cords in the re c ip ian ts m ed ica l char t shall be retained in

accordance w ith ca re fac ility po licy

✓ A com p lete record pe rtain ing to the identif ication o f the b lood com ponent

inc lud ing Transfusion Med ic ine Laboratory te sting resu lts and w orksheets and

the co llecting fac ility sha ll be re ta ined indefin ite ly

✓ The rec ip ie nt trans fus ion da ta file in the Transfusion Med icine Laboratory shall be

retained indefin ite ly
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✓ For each blood com ponen t iss ued , a recon t sys tem sha ll be in p lace w h ich

docum ents

✓ Rec ip ien t's nam e and iden tif ication m um ber

✓ Rec ip ien t's A BO group

✓ Rec ip ien ts Rh group

✓ Iden tification num ber and use of blood com ponen t

✓ ABO group o f the b lood com ponen t

✓ Rh group o f the b lood com ponent fo r red cells , p la te le ts and

granu locytes

✓ Com pa tib ility venfica tion for red ce lls and g ranu locy te s

Vita l insp ection
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✓ Com panioun ty venncation fo r red ceits and g ranu locy te s

Visual ins pection

✓ Records of insp ection o f blood com ponen ts and blood products pr io r to sue shall b e

retained for five y ears

✓ Records for a ll fac ilities shall ensure that it is p oss ible fo r b lood com ponen ts and

blood products to be traced from its source to fua l d isp os ition .

✓ The record system m ust prov ide a m eans to locate and access a ll re cords re lated

to a given blood com ponen t or b lood p roduct.T hese records m ust be kept

indefin ite ly , T he T rans fus ion Med ic ine Labora tory stall develop and m ain ta in

records that dem onstrate tha t the quality sys tem is operating in an e ffective

sm ear.

✓ Hea lth care em p loyee sig natures in itia ls and com puter iden tif ication sha ll be retained

for ten years

✓ Date and tim e o f is sue

✓ iden tity of th e pe rson is su ing the blood com ponen t Iden tity o f the person

transp orting the b lood com ponen t to the

✓ rec ip ie n t's location

✓ For cach blood product issued , a record sy stem shall b e in p la ce w hich docum enti
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✓ Rec ip ien t's nam e and iden tif ication num ber

✓ B lood product nam e and m anu fa cturer

✓ Lo t m um ber

35.CONCLUSION

✓ W e have w ent in ternsh ip to lions b lood bank ,Am battur I h ave got a know ledge

abou t blood bank , b lood g roups and hand ling b lood and b lood com pounds .

✓ I have obse rved the m ach ines w hich is p la ced in the blood bank and I a ls o know to

hand le .

✓ In conc lus ion , th is in te rnsh ip has been a very use fu l e xpe rience for m e and I can als o

safe ly hand le a pa tien t.

F IGURE NO TOPIC PAGE NO

1 B iochem ical 6

2 TSI 8

3 C itrate 9

4 Macconkey agar 11

5 B lood agar 12

6 Salmonella shigella 15

7 XLD agar 17

8 Autoclave 19

9 S land preparaton 21

10 B lood smear 25

11 Gram staining 26

12 CBC mechine 27
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13 Urine str ip 29

14 SDS page 35

15 B lood bag 32

16 B lood donation area 34

17 B lood grouping reagent 34

18 Plasma centrifuge 35

19 p lasma 40

20 centrifuge 40

21 P lasma separator 40

22 Cooms test 42

23 Cooms card 42
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