PARENTERAL PREPARATLAR

The needle is
beneath or
under the skin




PARENTERAL PREPARATLAR

Para enteron : to avoid the intestines

Insan yada hayvan vicuduna enjeksiyon,
infuzyon yada implantasyon yolu ile verilerek
kullaniimak Uzere tasarlanan steril
preparatlara “Parenteral Preparatlar” denir



Parenteral Preparatlar “EP5 - Avrupa
Farmakopesine” gore;

1) Enjeksiyonlar : Hemen kullanilacak sekilde;
cozelti, emulsiyon veya suspansiyon seklinde
kucuk hacimli preparatlardir.

2) infizyonlar: Buyik hacimli steril ve pirojensiz,
sulu cozelti veya surekli fazi su olan emulsiyon
seklindeki preparatlardir.

3) Enjeksiyonlar veya infuzyonlar icin konsantreler :

Bunlar konsantre olarak hazirlanip kullanim
sirasinda istenilen doz veya hacme getirilirler.

Ornek : Dekstroz ¢ozeltisi




4) Enjeksiyonlar veya infuzyonlar icin tozlar :
Cozelti veya suspansiyon halinde dayanikli
olmayan ilaclar steril toz halinde hazirlanip
kullanilmadan hemen once su ile karistirilarak
cozelti veya suspansiyon haline getirilirler.

5) Implantlar :

Parenteral implantasyon i¢in uygun buyukluk
ve sekilde olan, etkin madde/maddeleri uzun
surede salan steril, kati preparatlardir. Birer
dozluk steril kaplarda sunulurlar.




Parenteral yolla kullantlacak preparatlar
etki hizlarina gore;

Sulu gozelti Hizh Etki
Sulu siispansiyon 7
Yagli ¢ozelti

y/s (o/w) emulsiyonu
s/y (w/o) emulsiyonu

Yagli suspansiyon Yavas Etki




Parenteral yolla kullantlacak preparatlar
hacimlerine gére; 1/2

Buyuk hacimli parenteral (Large Volume Parenteral)

(LVP), 100 mL = (yada daha fazla) hacimdeki tek
kullanimhk, herhangi bir koruyucu igcermeyen infuzyon
seklindeki verilis icin tasarlanmis ve hermetik olarak
kapatiimis preparatlardir. Besleyici, kalori verici, elektrolit
dengesini saglayicli, kanin plazma hacmini artirici olarak
kullaniimaktadir. Irrigasyon, hemodiyaliz ve peritonal
diyaliz icin kullanilan cozeltilerde LVP’ler icerisinde yer
alir. Bu preparatlar 1 litreden fazla hacimde olmaktadir.




Parenteral yolla kullantlacak preparatlar
hacimlerine gére; 2/2

Kucuk hacimli parenteral
(Small Volume Parenteral) (SVP)

100 mL < den daha az, genellikle 1-50 mL
hacimde hazirlanan preparatlardir.

USP tarafindan tek dozlu kaplar 1000mL ile c¢ok
dozlu kaplar ise 30 mL ile sinirlandiriimistir.



PARENTERAL YOLLA TL.AC

KULLANIMININ AVANTAJLARI

1) Yeterli konsantrasyonda ila¢ dogrudan etki
bolgesine uygulanabillir.

Ornek : llaglarin dogrudan intraventrikiler

Injeksiyonu (antibiyoti
bakteriyel veya funga
ventriculitis de kullani

Klerden aminoglikozidler)
meningitis veya

IT.

2) Hizli etki ve tam biyoyararlanim gosterir. Tum
farmakolojik parametrelere basarili bir sekilde

ulasmak mumkundur.

(ilacin serumdaki max.

seviyesi, dokudaki kons. ve ilacin vucuttan

atilma hizi v.s.)



AVANTAJLARI

3) Tedavi daha basarili ve kesin yapillir.

Ornek: Depo etkili (i

.m.) penisilin gocuklarda

romatizmal kalp hastaliklari icin koruyucu olarak
uygulanir. (Or: Streptococcal faringitis’i nlemek igin)

4) Oral yolla alinan ilaglarda gorulen Gl sistemde
iInaktive olma, degredasyon, tahris gibi sorunlar olmaz.

5) Kisa veya uzun sureli parenteral beslenme

yapilabilir.

6) Sistemik etki bek
isteniyorsa, Ornek:
anestezik veya loka

enmeden sadece lokal etki
Dis doktorlarinin uyguladigi lokal

antinflamatuar maddeler sistemik

etkiye girmeden lokal etki gosterir.



Dezavantajlari
(ve genel alinmast gereken onlem,problem,
komplikasyonlar)

1) Pahalidir,

2) Uygulama icin canli, cansiz yardimci gerektirir,
3) Korku verir, zedeler,

4) Az dayaniklidir,

5) Deri ve sindirim yolu gibi koruyucu bir sinirdan
gecmeden organizmaya girer.




dezavantajlar,

alinmasi gereken
onlem,problem,
komplikasyonlar

R4S

Table 2 Summary of General Precautions, Problems, and Complications
of Parenteral Drug Administration

Sepsis: toxemia and toxin injection; may be localized, systemic, and/or metastatic
Thrombosis: limited to intravenous or intra-arterial administration
Phlebitis: principally with intravenous administration

Bleéding: usually related to patient's condition (e.g., bleeding diathesis) but can
occur from iatrogenic damage of vessels

Particulate matter: most serious in intravenous or intra-arterial administration,
but can precipitate foreign body reaction at any tissue site

Incompatibilities: physical and chemical; most threatening when they occur in the
vascular compartments

Physicochemical properties: extremes of pH and osmolality

Hypersensitivity reactions: immediate and delayed

Overdosage: either drugs or {luids
Air emboli: limited to intravenous or intra-arterial usage

Fever and toxicity: may be due to localized or systemic administration; may he
secondary to allergic or toxic reaction

Infiltration and extravasation: limited generally to intravenous or intra-arterial
usage

Costs: greater than oral; sometimes very expensive




‘ Parenteral Uygulama Yollart

E —Cracks

Fluid4—
—14- Additives

Closure Assembly

Delivery | Alryents
Sets -
Manometer —

1 Medication
——Injection Port

— Stopcocks

2 Skin
’___l/__\\bs' Septicemia

Figure 8 Various sites or entry ports where intravenous administration systems
can become contaminated.




Viicuda Verilis Yollari

A — Primer Yollar

Intramuskiiler (Intramuscular) (i.m.)

Enjekte edilecek hacim 2 mL'yi nadiren gecer ama 5 mL'yi
gecmemelidir. Kalca ve omuz kasi tercih edilir. Yagl ve sulu
cozeltiler, suspansiyonlar ve emulsiyonlar kas igine verilebilir.
Bu yol ile uzun etki saglanir.

Subkutan ( Subcutaneous) (s.c.), deri altina

Dermisin altina yapilan enjeksiyonlardir. Enjekte edilen hacim
2 mL'yi gecmemelidir (pH ayari yapilmalidir) Asilar, epinefrin,
iInsulin bu yolla kullanilir. Hizli etki gorulur.

Intravenéz (Intravenous) (i.v.)

Damar icine yapilan enjeksiyondur. 1-1000 mL arasindadir.
(Pirojensiz olmalidir)




Viicuda Verilis Yollari
B-Sekonder Yollar

Deri arasina enjeksiyon (Intradermal) (i.c.)

Intrakutan veya intradermal stratum corneum altindaki
epidermise yapilir. Enjeksiyon hacmi: 0,1-0,5 mL
arasindadir. Bu yol ile sistemik etki saglanmaz, baslica alerji
ve teshis testleri icin kullantlir.

Intracisternal (Beyin icine)

Intra-artikuler (i.a.) Lokal etki icin eklem baglanti icine
yapllir.

Intra-abdominal (Intraperitoneal) 2 - 1 L sivi verilip, geri
alinir.

Intra-arterial Arter icine

Intralesional Lezyon icine <1 mL




Viicuda Verilis Yollari

B-Sekonder Yollar - devami

Intraocular Hacim sinirhdir.

Subkojonktival, konjuktiva alt

Intracameral, on kamera

Intravitroz, vitroz odacik

Retrobulbar, okuler kas igcine uygulamalari vardir.
Intrapleural plevra ici
Intrathecal (i.t.) Omurilik Uzerine subaraknoidal,
intraspinal,peridural,lumbar sac ve spinal cord’'un sonuna
yapilir. 10 mL'yi gegcmez.
Intrauterine Uterus icine-percutan olarak, hormon v.s.
Intraventricular Lateral ventricul icine




Parenteral Preparatlarin Verilis Yolu

L.v. > intraspinal > i.m. > s.c. > I.d.

Intravenoz yol ile genellikle 10 mL'den daha buyuk
hacimdeki preparatlarin verilmesi tercih edilirken,

10 mL'ye kadar olanlar intraspinal,

3 mL'ye kadar olanlar intramuskuler,

2 mL'ye kadar olanlar subkutan,

0.2 mL'ye kadar olanlar ise intradermal yolla
verilmektedir. Cozucu ve taslyici segiminde verilis yolu
ile dogrudan iligkilidir. Intravenoz ve intraspinal verilis
icin sulu cozeltiler kullanilirken; yagl cozeltiler,
suspansiyonlar ve emulsiyonlar icin intramuskuler ve
subkutan verilis yolu tercih edilmelidir.




‘ Parenteral Verilis Yollart
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Subcutaneous
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Parenteral Verilis Yollari
i.m. Uygulama Bolgeleri ...

Figure 1 Some common sites employed for intramuscular injections. Upper left:
posterior gluteal, located in the outer upper guadrant about 2 in. below the iliac
crest. Upper right: deltoid, located about 2 in. below the acromion process. Low-
er left: ventrogluteal, located in the triangle formed by one finger on the anterior
superior iliac spine and the other on the iliac crest. Lower right: vastus lateralis,
located along the middle third and lateral aspect of the thigh. The '"bull's-eye' in-
dicates the approximate site of injection.




Parenteral Drug Administration: Routes

‘ Parenteral Uygulama Table 1 Needle Selection

Y 11 Injection site Length range (in.) Gauge range

Intra-abdominal 4 to 6 14 to 18
i v S . . Intra-articular 1to 3 19 to 22
gﬁe e(}lml Intracardiac 4 to 6 18 to 21
Intradermal 1/4 to 5/8 24 to 26
Intraocular
Anterior chamber 1to3 25
Intravitreal 1to3 25
Retrobulbar 14172 25
Subconjunctial 1-1/2 25
Intraplearal 5to6 13 to 18
Intrathecal
Adult 3to b 20 {o 22
Pediatric 146 3-1/2 25
Neonatal 1/2t0 1 27
Intravenous
Metal needle 1to 2 15 to 25
Winged needle 3/4 to 1-1/2 16 to 23
Plastic needle 3tob 15 to 21
Intracatheter 11-1/2 15 to 21
In-lying catheter 12, 26 i4, 15
Hypodermoclysis
Adult 2 19
Pediatric 1ito 1=1/2 20 to 22
Subcutaneous 1/4 to 5/8 24 to 25




Parenteral Uygulama Yollar:
Peritonial Diyaliz

Parenteral Drug Administration: Routes

Figure 2 Catheter inserted for peritoncal dialysis. Note the subcutaneous tunneling
of the catheter prior to entry into the peritoncal cavity to prevent microorganisms

from gaining easy access to the cavity.




Parenteral Uygulama Yollart
Peritonial Diyaliz

—-Dialysis
W )| fluid

Bloodstream

2 Healthwise, Incorporated



Parenteral Uygulama Yollar:
Intraokuler

Figure 3 Injection sites for the eye. 1, anterior chamber; 2, vitreous humor;
3, retrobulbar; 4, subconjunctival,

Parenteral Drug Administration: Routes 29

7N



Parenteral Uygulama Yollar:
Intrapleural

Figure 4 Pleural tap. The necdle should be inserted above the rib to avoid punc-
turing the intercostal vessels. Note the hemostat to stabilize the position of the
necdle (see the text for more details).




Parenteral Uygulama Yollar:
Intraspinal

space
Arochnoid -1

Durg—=="7 \
N
ce

Subdural spa
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-— /_{’/ /Fourth ventricle

[,2,3- Choroid plexuses
4_Foramen of Luschka
5-Foramen of Magendie

Figure 5 Flow of cerebrospinal fluid in humans.




‘ Parenteral Uygulama Yollar:
IntraSiSternal Parenteral Drug Administration: Routes

Figure ¢ Subeutancous reservoir with access to the lateral ventricles of the
brain., This device is often ecmployed when repeated injections over a long period
of time are anticipated. It has the advantage of permitting sampling with relative

ease.




Enjekstyonluk Dozaj Sekillerinin

Formulasyonu
1) Etkin maddenin fiziksel ve kimyasal ozellikler:i

2) Etkin maddenin ¢gozundurulecegi yada suspande
edilecegi yada emulsiyon seklinde hazirlanacag!
cozucu ve yardimci ¢gozuculer

3)pH ve Ozmolarite
4)Dozaj seklinin yapisi

5)Formulasyondaki yardimci maddeler

. Antioksidan, reduktor ve selat olusturan maddeler

. Antimikrobial maddeler
—pH-ayarirve tamponc¢ozeltiter
. Izotoni ayarlanmasindaki yardimci maddeler



FEtkin maddenin fiziksel ve kimyasal
ozellikleri

Table 1 Physicochemical Properties of Drug Substances

Molecular structure and weight Solubility

Color pH solubility profile
Odor Polymorphism potential
Melting point Solvate formation
Thermal analytical profile Absorbance spectra
Particle size and shape Light stability
Hygroscopicity potential Thermal stability
Ionization constant pH stahility profile

Optical activity




FEtkin maddenin fiziksel ve kimyasal
ozelliklert

“able 6 Apparent Solubilities and Melting Points of the Salt Form of I

Melting point Apparent
Salt form (tC) solubility@
Hvdrochloride 331 12-15 mg lil;er_l
free base (I) 215 7-8 mg Iiter_1
di-Lactate 172 dec. 1.8-1.9 g liter‘—l
i- Lactate 192-193 dee. 0.9-0.95 g liter
Z-~Hydroxyethane-1-sulfonate 250-252 dec. 0.62 g l.iter_l
Methanesulfonate . 290 dec. 0.3 ¢ liter—l
Sullate 270 dec. 20 mg liter *

'.-\t 25°C in water.




‘ Ftkin maddenin fiziksel ve bmyasal

OZ elhklerl Formulation of Small Volume Parc,nterals I &
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Figure 6 Solubility and rate of degradation of procaine penicillin G as a function o
pH. ([From M. A. Schwartz and F. H. Buckwalter, J. Pharm. Sei., 51:1119
(1962). ]




Parenteral Formulasyonu Tastyict Ortamin
Ozellikleri

1)Cozuculer
a) Su ile karisabilen ¢cozuculer

Dioksanlar, Dimetilasetamid, Butilen glikol, PEG 400 ve
600, Gliserin, Alkol

b) Su ile karismayan ¢ozuculer

Sivi yaglar, Etil oleat, Izopropil miristat, Benzil benzoat



Yaglar

Table 4 Official Injections in Qil

UsSpP XX

01l commonly used

Desoxycorticosterone acetate
Diethylstilbestrol
Dimercaprol

Dromostanolone propionate
Estradiol benzoate

Iistradiol cypionate

Iistradiol dipropionatle
listradiol valerate

l.strone

Fluphenanazine enanthate
Ilydroxyprogesterone caproate
AMenadione

Nandrolone decanoate
Nandrolone phenpropionate
Progesterone

Testosterone ecypionate
Testosterone enanthate

Testosterone propionate

Sesame

Sesame, cottonseed

Peanut
Sesame

Sesame

Cottonseed

Sesame
Sesame

Sesame

Sesame
Sesame
Sesame

Sesame

Cottonsced

Sesame

Sesame



Yardimci

Cozuculer

Preformulation Research

Table 7 Some Parenteral Products Containing Cosolvents

Tracde name

Manufacturer

General name

Cosolvent composition

Dramamine
Apresoline
NMVE

Nembutial

Luminal

Diluntin
DHE 45
Codilanid
Robaxin
Serpasil
Alivan
Librium
Valium

Lanoxin

Searle
Ciba
LSV
Abbott

Winthrop

Parke-Davis

Sandoz

Sandoz

Rohbins

Ciha

Wyeth

Roche

Roche

Burroughs
Wellcome

Dimenhydrinate
Hydralazine TC1
Muliivitamin infusion

Phenobarhital sodiumn

Pentobarbital sodium

Phenyloein sodium
Dihydrocrgotamine
mesylate
Deslanoside
Methocarbamol
lescrpine
Lorazepam
Chlordiazepoxide

Diazepam

Digoxin

507 propylene glycol

10% propylene glyeol

307 propylene glycol

10%: ethanol, 40% pro-
pylene glycol

67.9% propylene glycol

107 ethanol, 407 pro-
pylene glycol

6. 1% ethanol, 15%
glycerin

g.8% ethanol, 15%
glycerin

507 polyethylene glyco!

10% dimethylacetamide
507 polyethylene gly-
col

80 propylene glycol,
20% polyethylene gly -
cnl

207, propylene glycol

10% ethanol, 407 pro-
pylene glycol

107% ethanol, 40% pro-
pylene giycol




pH ve Ozmolarite

x 1000 x no. of ions

] . _ gm/liter of solute
Table 2 Osmolarity of Common LVPs mOsmol/liter = mol. wt. of solute

Mol. wt. Concentration No. ions Milliosmoles
Solution (g) (g/liter) formed per liter Tonicity
Plasma 306 Isotonic
Sodium chloride 58.5 9.0 2 308 Isotonic
4.5 2 154 Hypotonic
Dextrose (hyd.) 198 50.0 None 252 Isotonic
200.0 None 1010 Hypertonic
Dextrose-sodium chloride
Dextrbse 198 25.0 None 126
NaCl 58.5 4.5 2 154
Total 280 Isotonic
Dextirose 198 50.0 None 252
NaCl 58.5 2.0 2 68
Total : 320 Isotonic
Ringer's injection
NaCl 58.5 8.6 2 294
KCl1 74.6 0.3 2 8
CaCl2 111 0.33 3 9
Total 311 Isotonic
Lactated Ringer's
NaCl 58.5 6.0 2 205
KCl1 74.6 0.3 2 8
CaClyp 111 0.2 3 5
Na lactate 112 3.1 2 55

Total 273 Isotonic

SIDUBIUBUDG dwnlop DuDT



‘ Ozmolarite ve Tonisite

Osmolarity—Tonicity

'ITal;e i3

Osmolarity

(mOsmol/liter) Tonicity

>350 Hypertonic

329—350 Slightly hypertonic
270—328 Isotonic

250—269 Slightly hypotonic

0—249 Hypotonic




‘ Formulasyondaki
Yardimci maddeler

Table 5 Commonly lised Substances in Parenteral Produets

Substance

Usual
concentrations (%)

Antimicrobial agents

Benzalkonium chloride
Benzethonium chloride
Benzy! alecohol
Chlorobutanol
Chlorocresol

Cresol

Niethy] p-hydroxybenzoate
Phenol

Phenvlethy] alcecohot
Phenvimercuric nitrate and acetate
Propyl p-hydroxybenzoate
Thimernsal

a
Antioxidants

Acetone sodium bisulfite
Ascorbic acid

Ascorbic acid esters
Butylhyvdroxyanisole {B3HIA)
Butyvlhyvdroxytoluene {(BHT)
Cysteine

Nordihydroguaiaretic acid (NIDGA)
Sodium bhisul{ite .
Sodium formaldehyde sulfoxylate
Sodium metabisulfile

Tocopherols

Chelating agent
Ethylenediaminetetrancetic acid (salt)

Buffers

Acetic actd and a salt, pIl 3.5-5.7
Citric acid and a salt, pH 2.5-6
Glutamic acid, pH $.2-10.2
Phosphoric acid salts, pil 6-8.2

Tonicity adjustment

Dextrose
Sodium chloride

1
Sodium sullate ’

.01
.01
2.0

0.5

(. 1-0.3
0.3-0.5
0.18
0.5

0.5
0.002
6.02
0.01

0.01-0.075

a . g : %
Concentrations represent the maximum concentrations in

parenterals.

bDo not use in gluss conlainers containing barium [30].



‘ Formulasyondaki Yardimct maddeler

Table 9 Minimum Inhibitory Concentration (MIC) tor Parenteral
Antimicrobial Agents

Amount Most

Agent AC vanget () Often Used (%)
Benzalkonium chloride 0, 005-0. 03 .01
Benzethonium chloride 0.005-0, 03 .01
Benzy] aleohol 1.0~10.0 1.0
Chlorobutanol 6 e T 0.5
Chlorocresol 0,1-0,2 . 1-0.25
Cresol 0.1-0.6 0.3
Parabens, parasepts 0.5-0. 25 methyl 0,18
(methyl, ethyl, propyl, 0.005-0.03 others 0. 02
butyl esters)
Phenol 0.1-0.8 0.5
Phenylmercuric nitrate 0. 001-0,05 0.002
Thimerosal 0. 005-0, 03 0.01

¥
Affected by produce pll, ionic strength, storage temperature, packaging
materials, etc.



‘ Dozaj Seklinin

Yapist

Table 12 Typical Small Volume Parenteral Solutions

Rx Dasage Ingredient category
Hydrocortisone sodium phosphate 50 mg Active drug
Benzyl alcohol 9 mg Preservative
Sodium citrate 10 mg Buifering agent
Sodium bisulfite 3mg Antioxidant
Sodium hydroxide 1 mg pH adjnstment
Water for Injection gs. ad 1.0 ml Solvent
Cyanocobalamin 100 pg Active drug
Sodium chloride 8.3 mg Tonicity additive
Methylparaben 1.5 mg Preservative
Propylparahen 0.2 mg Preservative
Water for Injection gs. ad 1.0 ml Solvent
Thiamine hydrochloride 20 mg Active drug
Riboflavin 2mg Active drug
Pyridoxine hydrochloride 1.9 mg Active drug
Nicotinamide 100 mg Active drug
D-Panthenol 10 mg Active drug
Ascorbic acid 100 mg Active drug
Cyanocobalamin 50 mg Active drug
tlannitol 50 mg Tonicity additive
Phenol 5 mg Preservative
Water for Injeclion gs. ad 1.0 ml Solvent
Phenytoin sodium 50 mg Active drug
Propylene glycol 0.4 m] Cosolvent
Aleohol 0.1ml Cosolvent
Sodium hydroxide gs. pH 12 pH adjustment
Water for Injection gs. ad 1.0 ml Solvent
Prochlorperazine (as edisylate) 5 mg Aclive drug
Sodium biphosphate 5 mg Buffering agent
Sodium tartrate 12 mg Buffering agent
Sodium saccharin 0.9 mg Antioxidant
Benzyl alcohol 7.5 mg Preservative
Water for Injection gs. ad 1.0 ml Solvent

vy TN A =% e =



Table 13 Formulation [or a Sterile Ophthalmic or Injectable Suspens jon®

Dosage Ingredient Ingredient category
300 mg Insoluble drug Active drug
0.20 mg Paolysorbate 80, USD Surface-active agent

6.67 mg
5.00mg

9,00 mg

0.12 mg
gs. ad 1.0 ml

Sodium chloride, TSP
Sodinm carboxymethyl-
cellulose
Benzyl alcohol
Or
Benzalkoniwn chloride
Watler for Injection

Tonicity additive
Viscosity building agent

PParenteral preservative

Ophthalmic preservative
Solvent

a 3 : -1
Produel: insoluble drug suspension (8 mg ml 7).




Table 11 Examples of Ingredients Used in
Parenteral Suspensions

suspending agents

Aluminum monsterate

Gelatin (nonantigenic)

Llannitol

Povidone

Sodium carboxymethylcellulose

Sorbito]

Surfactants

Leecithin {(soybean)
Polvoxyethylenc-polyoxypronvlene cthers
Polyoxyethylene sorbitan monolaurate
Polysorbate 80

Silicone antifoam

Sorbitan trioleate

Solubilizing agents

Polyethylene glycol 300

Propylenc glycol

pll adjustment

Citrie acid

Sodium citrate




Large Volume Parenterals 57

Table 1  Electrolyte Content of Fluid Compartments

Intravascular Interstitial Intracellular
Electrolytes (mEq /liter) (mEq /liter) (mEq /liter)
Cations
Sodium (Na') 142 145 10
Potassium (K+) 4 4 160
Calcium (Ca2+) 5 5 2
Magnesium (Mg 2 2 26
Total 154 156 198
Anions
Chloride (Cl ) 102 115 2
Bicarbonate (HCOg ) 27 30 8
Phosphate (HPO42_) 2 2 120
Sulfate (SO 42*) 1 1 20
Organic acids 6 7 -
Protein 16 1 48

Total 154 156 198




- — g gm/liter of solute

%x 1000 x no. of ions

Table 2 Osmolarity of Common LVPs mol. wt. of solute L e
Mol. wt. Concentration No. ions Milliosmoles
Solution (g) (g/liter) formed per liter Tonicity
Plasma 306 Isotonic
Sodium chloride 58.5 9.0 2 308 Isotonic
4.5 2 154 Hypotonic
Dextrose (hyd.) 198 50.0 None 252 Isotonic
200.0 None 1010 Hypertonic
Dextrose-sodium chloride
Dextrose 198 25.0 None 126
NaCl 58.5 4.5 2 154
Total 280 Isotonic
Dextrose 198 50.0 None 252
NaCl 58.5 2.0 2 68
Total : 320 Isotonic
Ringer's injection
NaCl 58.5 8.6 2 294
KCl1 74.6 0.3 2 8
CaCl 9 111 0.33 3 9
Total 311 Isotonic
Lactated Ringer's
NaCl 58.5 6.0 2 205
KCl1 74.6 0.3 2 8
CaCly 111 0.2 3 5
Na lactate 112 3.1 2 55

Total 273 Isotonic
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Table 4§

Electrolyte Solutions

Multiple Lactated Ringer's
electrolyte Injection
0.9% Sodium
Chloride with 5% with 5%
Solution Injection plain  dextrose plain dextrose
pH 6.0 T8 5.6 6.5 9.1
mOsmol/liter 308 294 553 273 524
Calories 0 ¢ 170 9 75
per liter
Anti- No No Yes No No
oxidant
Buffering Low Low Low High High
capacity
Light No No No No No
protection
Container™ G/P G G G/P G/P

a

G = glass, P = plastic.



Table 5 Carbohvdrate Solutions

5% Dextrose 10% Fructose 10% Invert Sugar
Solution injection Injection Injection
pH 4.8 3.8 3.9
mOsmol /liter 252 355 e,
Calories 170 400 400
per liter
Anti- No NO No
oxidant
Buffering Low Low Low
capacity
Light No No No
protection
Container” Cip G a

A :
G = glass, P = plastic.



Table 6 Solutions for Nutrition

8.5% Amino Acids 10% Intravenous
Injection Fat Emulsion
pH 6.6 8.0
mOsmol/liter 850 280
Calories per liter — 1100
Antioxidant Yes No
Buffering capacity Moderate Low
Light protection Yes No
Container Glass Glass
Total nitrogen 13 —
(g/liter)
Ratio of amin¢ acids 0.48 =

{essential/total)




Tahle 12 Intravenous Fat Emulsions

Intralipid®
Component o ®
(/100 ml) 106 20% Liposyn? Infonutrol® Lipofundin® Lipiphysan®
Soybean oil 10 20
Safflower oil 10
Cottonseed oil 15 10 1015
Egg phosphoiipids 1.2 142 1.2
Soybean phospholipids 1o 1.2
Soyhean lecithin .o 2
Glycerol 228 .25 2,5
Glucose 4
Sorbitol 3 3 5
Pluronic F-68 0.3
DL-a-Tocopherol 0.05 0.05
Water for Injections q.s. ad 100 ml 100 ml 100 ml 100 m! 100 ml 100 ml

acutter Laboratories, Berkeley, California, and Vitrum A.G., Stockholm, Sweden.
bAbbott Laboratories, North Chicago, Ilinois.

CAstra-Hewlett, Sodertaye, Sweden,
dBraun, Melsunger, West Germany.

®Egic, L'Equilibre Biologique S.A., Loiret, France.



[ZOOZMOTIK-IZOKRIYOSKOPIK-
[ZOTONIK COZELTILER

Koligatif (Colligative) ozellikler

Bir ¢ozeltinin buhar basin¢inin azalmasi veya
cogalmasi ile sivilarin kaynama noktalari, donma
noktalari ve ozmotik basinglari da degisir. Ayni etki
lle degisen bu ozelliklere, bir birine bagli ozellikler
(Colligative) denir.



Raoult Kanunu

Raoult kanununa gore; bir ¢ozeltinin Uzerinde buhar
basinci ¢ozelti icindeki sivinin mol fraksiyonu ile
orantilidir.

Bir cozelti icinde cozunmus katinin molekul adedi
artarsa sivi kisim azalir ve buhar basinci duser.
Ideal ¢cozeltiler icin Raoult kanunu su denklemle
aciklanir:

P,=X;.P°%
P,: Cozucunun kismi basinci,

X,: Cozucunun mol fraksiyonu,

P°,: Saf ¢ozucunun buhar basinci.



[ZOOZMOTIK-IZOKRIYOSKOPIK-
[ZOTONIK COZELTILER

Osmosis (ozucu
> Eﬁf Selectively Permeable Membrane movleku”__erlnln az
e yogun cozelli
’ tarafindan cok
O 0O 0 0 . O C o v " .
o ° o yogun c¢ozelti
O ' . e w
e T tarafina gecisini
O o 0 s, O . ) o " _
o % olyo o onlemek igin
o o ] o O
Low Sugar Concentration High Sugar Concentration g ere ke n baS Inca
High Water Concentration Low Water Concentration ozmotik basin C

denir.



Ozmotik Basinc

P=n/VXRTI; (I: elektrolit olanlar icin iyonizasyon katsayisi)
P: Ozmotik basing
n: Katinin mol degeri

R: Gaz sabitesi (0.082 litre atm/mol (K®))

n/Vv=M
M: Molarite

V: Hacim



Donma Noktasinin Hesabi

P=RTxAT/K

AT. Donma noktasi

K: Krisyokopik oranti sabiti (1.86)
R T: 0.082 x (0 + 273)= 22.14 atm

P=224/1.86
=12 X AT
Kan serumunun donma noktasi : - 0.52 C°

AT=KxMx . ( I: elektrolit olanlar igin iyonizasyon katsayisi)



DONMA NOKTASI (D.N.) ALCALMASI YONTEMi:

g. 1000 k = Kriyoskopik oranti sabiti (Su i¢in 1.86)
A =nK ceeeoeeee. N'= Maddenin iyon sayisi
: M. L g = Maddenin agirligi(g)
M = Maddenin molekul agirligi
L = Cdzelti hacmi (mL)

NaCl miktari
X = Cdzeltinin izotonik olmasi igin
ilave edilecek NaCl miktari (% Q)
0.52- A,
= e A, = llacin D.N.
A, A2 =% 1 lik NaCl ¢dzeltisinin

D.N.(0.576°C)



Izotonik ¢Ozeltiler viicut sivilari (kan
plazmasi) ile ayni (esit) ozmotik
basinca sahip ¢ozeltilerdir.

Vucut sivilarindan veya kan
plazmasinin ozmotik basincindan
daha dusuk ozmotik basing
gosteren ¢ozeltilere hipotonik,

Vucut sivilarindan veya kan
plazmasinin ozmotik basincindan
daha yuksek ozmotik basing
gosteren cozeltilere hipertonik
denir.

Copyright © 2007 Pearson Prentice Hall, Inc.




gm/liter of solute
mol. wt. of solute

mOsmol/liter = x 1000 x no. of ions

 Table 3 Osmolarity—Tonicity

Osmolarity

(mOsmol/liter) Tonicity

>3350 Hypertonic

329—350 Slightly hypertonic
270—328 Isotonic

250—269 Slightly hypotonic
0—249 Hypotonic

Ozmolarite: Pratik olarak bir ¢ozelti icerisinde

bulunan farkli ¢ozunenlerin ozmotik basinca yaptiklari
katkinin toplam ifadesidir.



[zotonik Cozeltilerin Hazirlanmasi
ile Ilgili Hesaplamalar

1) Maddelerin %1’lik ¢ozeltilerin donma noktasi
degerlerini kullanarak

2) Turk Farmakopesi metodu

W=052-a/b
W: 100 mL c¢ozeltiye ilavesi gereken ayarlayici madde
miktari

a: Formuldeki maddenin %1’lik ¢cozeltisinin donma
noktasinin formuldeki maddenin ytzde orani ile ¢carpimi

b: Ayarlayici maddenin %1’lik ¢ozeltisinin donma noktasi
degeri.



[zotonik Cozeltilerin Hazirlanmasi
ile Ilgili Hesaplamalar

3) NaCl esdegeri (ekivalani) yontemi

Bir gram etkin maddenin gosterdigi ayni ozmotik
basinci gosteren sodyum klorur miktari, o etkin
maddenin sodyum klorur esdegeridir (E).

4) White-Vincent yontemi

Bir ilacin ne kadar suda eritilince, izotonik olacagini
ve sonra istenilen konsantrasyonda olmasi icin ne
kadar izotonik tuz veya tampon c¢ozeltisi ile
seyreltilecegini hesaplama yontemidir.

V=WxEx111.1 111.1=100/0.9



RAOULT KANUNU ILE

|IZOTONIK HALE GETIRME
Rx

* %1.8 (a/h) konsantrasyonda prokain HCI
iceren ¢ozeltiyi izotonik hale getirmek igin
ne kadar NaCl kullanilmasi gereklidir?
(prokain HCI'in d.n.a.= 0.122 Birimi?)

* X=0.52- A/ 0.576
e X=0.52 - (0.122 x 1.8) / 0.576 = % 0.52



Ornek: %0.5 (a/h) susuz kalsiyum kloriir iceren bir
¢Ozeltinin izotonik yapilmasi icin dnce ¢6zeltinin
D.N. bulunur sonra ilave edilmesi gerekli NaCl
miktari hesaplanir.

0.5x 1000
A=3x1.86 = 0.25 (hipotonik)
110.99 x 100
0.52 -0.25
X = =% 0.47 (g/ ml)

0.576



Hangi konsantrasyonda prokain HCI

cozeltisi izotoniktir? (prokain HCl'in d.n.a.=
0.122)



Hangi konsantrasyonda prokain HCI

cozeltisi izotoniktir? (prokain HCl'in d.n.a.=
0.122)

0.52= X.0.122 = %4.26



Hangi konsantrasyonda glikoz ¢ozeltisi
plazma ile izotoniktir?

A =n.k. g.1000/ML



Hangi konsantrasyonda glikoz ¢ozeltisi
plazma ile izotoniktir?

A =n.k. g.1000/ML

0.52= 1x1.86 g.1000/180x100



100 g izotonik dekstroz ¢ozeltisi
hazirlamak i¢in gerekli madde miktari?

(E=0.18)



WHITE-VINCENT YONTEMI ILE:
V=EVv.W

100=w x 0.18x111.1
W=5¢g



Rx

FEtfedrin HCI ......... 1.0 ¢ (E=0.30)
Klorbutanol......... 0.5 g (E=0.18)
Dekstroz ............ k.m. (E=0.18)
Distile su.............. k.m. 100 ml

Toplam NaCl ekivalani=r?



Rx

Efedrin HCI ......... 1.0 g (E=0.30)=0.3¢
Klorbutanol......... 0.5 ¢ (E=0.18)=0.09¢
Dekstroz ............ km. (E=0.18)
Distile su.............. k.m. 100 ml

Toplam NaCl ekivalani=0.39



100 g izotonik NaCl ¢0z. hazirlamak igin
0.9g NaCl tartilmasi gerekir.

0.9-0.39=0.51 g NaCl gerekir.

1 g Dekstroz 0.18 g NaCl'e ekivalan
X 0.519g=2.83¢



‘ Litresinde 8 mEq Ca+2 iceren bir
cozeltt hazirlayiniz

(CaCl 2.H.0=147)




Litresinde 8 mEq Ca+2 iceren bir
cozeltt hazirlayiniz

(CaCl 2.H.O=147)

mg/L= 147 x 8 /2 = 588 mg/L



Tuzun agirhgr (mg/L)=
Tuzun MA x mEq / lyon degeri

Litresinde 6 g KCI bulunan bir ¢cozeltide kac
mEqg/L K+ ve CI- vardir?

mEqg= mg/L x iyon degeri /MA
MEg=6 x1/74.6 =80 mEq /L



‘ Grafik Metodlari

G} <o)z 410),0) @
rllelrodlorhs csie (000 )N) 10 gk
Sae)tnn dortlr k.m.

Distile su k.m. 110)0)0),0) rpll

S0ImISZetenikcezeltithaz i ayiniz:




Bulgrafikte apsiste’ Y% madderkonsantrasyonu,
ordinattariiave edilecek % NaClimiktari
pelirtiimistie Maddenintizotonikieldugl
Konsantrasyonilererdinatiakif0:S nokta5|

pinlestirlerekiagrafigiGizilir:

Burgrafikeyardimiilenzotoni ayaniGinigerexdi
NaCl miktan bulunur Recetede kayitli
maddenin'kensantrasyonuapsisae bulinarak
Karsilikigelen noktadanimaddeninizoton
egrisineldikicikiliz Egrinin’ kestigifnoktadan
ordinata dikiiniliz Bufnokia'maddeyifizotonik

yapmakicintgerexiiyuzdeN@y/h) NaClimiktarini
VErir:




Eger recetede birden fazlaimadde Varsa

fermulurtyguianie:

SedyumkiorurmikiariN(©o)

HERmadaenGin gereklirsoayim
KIGTUE MK O]l

VlaGEENSaVIS]




G} <o)z 410),0) @
rllelrodlorhs csie (000 )N) 10 gk
Sae)tnn dortlr k.m.

Distile su k.m. 110)0)0),0) rpll

S0ImISZetenikcezeltithaz i ayiniz:




Hammeriand-Bjergard" grafiks metodu
ktllanndigindar;

1000:0" mifide * 40.0/ g alikozVarsa
100:0" mltde .= 4.0/g glikez vardir (% 4.0)

Glikezun % 5. K GozZe LS IZotoniKtir:
1000:0'mlEces 400 g glikez varsa
30:0'mlide x.= 1.2 g glikez vardir:

1000.0'mlde 120 mLE HEINON)varsa
30:0'mlLde 0103 mITEHEISvardir:







@ncemaddenin @4 konsantrasyonurhesaplanir;
plradanh e maddeniniizotonit egrisine: b dik

cikilis- Bulunant "noktar erdinat ilerbirlestirlerek

donmal noktasit algalmasi  bultnurE - Bul sayi
052 denrcikartlin T elderedilen deger ordinatta

bullnur ver burnoktadan: NaCl izotenik egrisine
b dike kil Buntn NaGls egrsini Kestig
noktadan apsise bir diksnilin s Bulunan: sayi
1000 miScnigereklirelan NaG i miktardir:




Viezlrerlln) € 14.0/@

SISEIN 0.1g

Siele)/tinl oL GlroonEie 48 ¢ (ol = 5.7
SEU YUK O, Kermn.
[DISHHIERSURKSI 110)0)0),0) pn)L

S0 INIZOWRIKNGeZEIaZ HayinIZ




10000 mlide” " 14:0 @ vitamin € varsa
100.0 mliide x ="1.4'g vit.€C vardir (% 1.4)

1000:0/mlide” 14.0/@ vitamin' € Varsa
50:0imlide x'=0.70 g Vvit. € vardir.

1000:0'mlde” 0.1 @' sistein varsa
50:0'mitdes  xi=10:005 g sisteinvardir:

1000:0'mlde” 4.8 g NakCO3 varsa
50:0'mlides xi=0:24 g NakC@3vardir:




Donmarnokiasiialcalmasi arafiginden Varananilarak
izoteniNGintgerekiitNaCiimiktar bultinur:

052-0.14=0.38

100.0 mL igin 0.61 g NaCl gerekiyorsa
50.0 mL igin x=0.305 g NaC] gerekir




