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Parenteral Administration
= Equipment
m Syringes
m Syringe consists of a barrel, a plunger, and a
tip.
» Outside of the barrel is calibrated in milliliters,
insulin units, and heparin units.
= Types
= Tuberculin syringe (1 ml)
= Insulin syringe
» Three-milliliter syringe
m Disposable injection units

2 c¥aall ) fe 9

Plunger Barrel Tip

‘| == I E;L

Measure dose Avoid touching
here

Parts of a syringe.
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10 Units
— 2 Units

(From Clayton, B.D., Stock, Y.N. [2004]. Basic pharmacology for nurses. [13™ ed.]. St. Louis: Mosby.)

Calibration of U100 insulin syringe.

2 c¥aall ) fe "

Reading the calibrations of a 3-mL
syringe. 12
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__— Beveled tip

Shaft

Hub

(From Clayton, B.D., Stock, Y.N. [2004]. Basic pharmacology for nurses. [13" ed.]. St. Louis: Mosby.)

Parts of a needle.
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Parenteral Administration

= Equipment (continued)
m Needles
m Parts are the hub, shaft, and beveled tip.

= Opening at the needle’s beveled tip is the
lumen.

m Size of the diameter of the inside of the needle’s
shaft determines the gauge of the needle; the
smaller the gauge, the larger is the diameter.

= Needle gauge selection is based on the
viscosity of the medication.
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Parenteral Administration

= Equipment (continued)
= Needle Length

nSelected based on the depth of the
tissue into which the medication is
to be injected

sIntradermal: 3/8 to 5/8 inch
sSubcutaneous: 5/8 to 1/2 inch
sIntramuscular: 1to11/2inch

2 ch¥uall ) e 15
Gauge Length
on
15G }
O D (11/2"=2")

ﬁ 15"
1% O |_/ 1/2"=2%

117"
20G }
O =117
22G O I]j&w:'
(1"=11/")
I 1"
2 D:}
36 O | T
5/an
256 O &
(3/8")
| "
26G O
6 | (1/2"—38")
p 1/
28G © =
L (1/2"—3/8")

(From Clayton, B.D., Stock, Y.N. [2004]. Basic pharmacology for nurses. [13t" ed.]. St. Louis: Mosby.)

Needle length and gauge.
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d =0.127 mm x 92(36-n)/39

n (mm)

g mm Gauge Longueur mm Pouces
0.30 30G 3 g"
0.35 28G 6 I
0.40 27G 8 he"
0.45 26G 10 3"
0.50 25G 13 "
0.55 24G 15 5"
0.60 23G 20 A
0.70 22G 22 LA
0.80 21G 25 1"
0.90 20G 30 1

1.00/1.10 19G 35 13
1.20/1.30 18G 40 1"
1.40/1.50 17G 45 13
1.60 16G 50 2"
1.80 15G 60 2
2.00/2.10 14G 70 2%,
2.40 13G 75 3"
2.80 12G 80 34
3.00 11G 20 3
3.50 10G 100 4"

17
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= After you determine the amount to
give, you must select the appropriate
syringe and needle.

18
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m You must also select the correct needle
length and gauge.
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5

Selecting a syringe: 4

=

1. If the amount of injection to administer
is 1 mL or more, use a standard 3 mL
syringe.

2. If the amount of injection to administer
is less than 1 mL, use a 1-mL tuberculin
syringe.

3. If the amount of injection to administer
is less than 0.5 mL, use a 0.5-mL
tuberculin syringe.

2 c¥aall ) e 20
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Parenteral Routes of Administration sl 3k

Intravenous Route 1,80 Jal &b
Intramusclar Route J<adl JaJa (8 b
Subcutaneous Route ) ciad 3k
Intradermal Route 4es¥) Jala ik
Intraarticular Route Jwaiall Jala gk
Intraspenal Route st Ja3 35k -
Intraarterial Route ¢b<dl Jala &k
Intracardiac Route <&l Ja)a &k

2 c¥aall ) fe 21

Parenteral Routes of Administration a3k
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Parenteral Routes of Administration (8l 3k

Injections

for Pain =
articular Route J«adall

— '\

OMMG 2006
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23

Parenteral Routes of Administration ¢l 3k

(Intracardiac Route) &l Jala caall
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Tourniquet——:’_\[

Radioactive albumin
is injected into a vein

SADAM
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44, ,hl (b g 4, 35 ( Bioavailability) sl 8 gl
o) gal) o)

Table 3-3. Routes of Administration, Bioavailability, and General Characteristics.

Route Bioavailability Characteristics
(%)
Intravenous (IV) | 100 (by Most rapid onset
definition)
Intramuscular 75 to =100 Large volumes often feasible: may be painful
(IM)
Subcutaneous 75 to =100 Smaller volumes than IM: may be painful
SC

Oral (PO 5 to <100 Most convenient: first-pass effect may be significant

Rectal (PR) 30 to <100 Less first-pass effect than oral

Transdermal 80 to =100 Usually very slow absorption: used for lack of first-pass
effect: prolonged duration of action

2 cliVaall ) e 28
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Routes of Drug Administration 19

Distribution in body

29
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2- Intramuscular injections

= Gauge-20-22

m Length-1-1 %2 inches
= Angle-90 degrees

= Darting motion

= ASPIRATE

2 cliVauall ) e 31

Subcutaneous
lissue %—U

Muscle

2 ¥l e 32
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Gracilis >
muscle

The dorsogluteal site or the upper outer quadrant

i
Posterlor superior laC spine —F———+
Glateus modies

Injection site
(Glotes moxis)

Greater trochanter of femur
Sciatic nerve
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Intramuscular Drug Delivery
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Z - track

m Seals the medication into the muscle tissue.

= Minimizes subcutaneous tissue irritation
from tracking of the medication as the needle is
withdrawn. 3

= Used more frequently now to decrease ‘
discomfort and pain. 23

m Used for irritating medications, antihistamine
(Hydroxyzine) ,
= Use in ventrogluteal or dorsogluteal sites

2 ch¥uall ) e 37

Anterior superior
Greater trochanter iiac spine Greater trochanter

ey —

2 - P

A Vastus Laterats Ste - A g1} daiall Alianl) B. Ventrogiuteal Site ;L\.'\.EJ\ i 33‘21 Al g

Llac A..UM\
o 86, ddiagifRomaiall Alaal) - o 5 o0y Abcaall Ja ms
R~ —— ~——

: T 7
o N QO Deltoid musdle
maximus 1 é _ e —

Sciatic ~ i

|
10 Scapula —

b ¢
nerves Y

\_\.7 ) ,_-} ' ’A___.—:— Humerus

C. Dorsogiuteal Site Mh.“ 4.433\1\ dlilanl D. Deltoid Ste
— * M Ty
RE 2-1. Siles lof intramuscular administration. (A) Vastus lateralis site: the patient is supine o sitting 4:\5‘-\3‘ M\

(Bl V('mmglmval site: the nurse’s palm is placed on the greater trochanter and the index finger is placed on

tthe anterior superior iliac spine: Lhe injection is made into the middle of the triangle formed by the nurse’s b

fingers and the iliac cresl. (€) Dorsogluteal site: 1o avoid the scialic nerve and accompanying blood vessels, f
an injection site is chosen above and lateral to a line drawn from the greater trochanter o the posterior %
superior iliac spine. (D) Deltoid site: the mid-deltoid area is located by forming a rectangle, the top of which ,

is al the level of the lower edge of the acromion. and the bottom of which is at the level of the axilla; the 4 ‘ "

sides are one third and two thirds of the way around the outer aspect of the patient’s arm.
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skin

tissue

Z - track: An intramuscurﬁﬁ'fﬁfi%ction technique
designed to deposit medications deep into muscle
tissue
Release the lateral slide of tissue ONLY after needle has
been completely withdrawn.
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3830 il puanal) (Gasdal (3 s

subcutaneous (s.c) SC Al <3

_ gl (a5 gt o33 il Jarlan -
liand) g sl aa 40 Rl Ui ¢ gl Gabiaia) -

s 1 1530 e ) s )
doid a8 da (1) on lall cnii ey o JSy Ly

3- Subcutaneous injections
= Gauge-25-29
m Length-3/8, 2 and 5/8 inches
= Angle- 45 degrees
= DO NOT ASPIRATE

i ilaaed -2-18-17-2 ili¥asa 21



Gh.ucﬂaﬁ Crsiaal) s’«b.ﬁ\lﬁg
Al DAY madl B sl
s L) (A @Jw\ Ghuaﬂ

Sl i) aodlly ¢ g gladl
A 5D S ) ggl Jla b
L adge LA Gy ddiall

ohall
Alal) cal f8al) Jga cllaadla

(i) ciadl aBga yudl g () ) S5 i A
) Gkl aa 45 Rally (81 4 geal) 4530 B

Slas ) clilgs 3 9o g ABlalal) o8 juati ,C

2 ¥l e 44

i ilaaed -2-18-17-2 ili¥asa

27/05/2018

22



Subcutaneous Drug Delivery

(i oy alad) ) ) gal) JAasw Alal) it o gal) (A day
A5 ) aladl o) sal) ) Ay rld) Age Y e L) -1
(@Aé@uﬁé@x‘gmz\ﬂyﬁ\
o5 a g A gliall) i) ) 2l chag A glialll A V) ye -2
alad) o sl )

2 c¥aall ) fe 45

A0 il paaal b 35

Intradermal 4as¥) Jala -4

gl g2 Cjiall (i gllall a8 gall -

el a il
SR duag 3 puad ) dals adddud -

alalf Jasa L3 L&) 5 a0
Ja 0.1 A 23 Y asa Claaly-

2 c¥aall ) e 46

Ui ihaass -2-18-17-2 iV asa

27/05/2018

23



27/05/2018

4- Intradermal Injections

= Gauge-25-29

= Length-1/4 to 2 inch
= Amount- 0.1 ml

= Angle- 15 degrees

= DO NOT ASPIRATE
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Bioavailability s 8 sl

— B. Mode of application and time course of drug concentration
A

Intravenous %

Intramuscular

N T/
Subcutaneous

Drug concentration in blood (c)

Luellmann, Color Atlas of Pharmacology © 2005 Thieme
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Methods of Sterilization adxl 3k
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Autoclave
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Methods of Sterilization adxl 3k
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Methods of Sterilization adxl 3k

Radiation sterilization daiyy palail) -2
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Methods of Sterilization a8l 3k
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Working under laminar flow bank
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of 99.97%.

efficiency of 99.999%.

2 clsanall e

ULPA Filter: Ultra-Low Penetration Air filter
with a minimum 0.12-pm particle-retaining

HEPA filter :High-Efficiency Particulate Air filter
with minimum 0.3-pm particle-retaining efficiency

7

Methods of sterilization

2 clsanall e
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LY P o -~ 'y —
@; ¢ agiail) 3k Ayllad byl
5 A
GugSe e IS A galal) by 31 g i g g AT 1 Aga )15 Al -1
AR il oSl Ay A0 B edle s ¢ Adlat) 51 ad) 22
(AA) jraxi) claa 31 9 DNA AT : Alial) 4aiY1 -3

&e) RNA 5 DNA 9 (g al) A 2l s ) S -4
(SDaN

(08050 0.22) 488401 sLa¥) J 3o 9 Jaa sgmad jilly addedl) -5
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sterile dasis -1

Free From Foreign Particle 4z alls!a¥) (e 404 f 4831, -2
A A Llal

(Suitable pH) dsulia sl dad i3 -3

Tonicity a3 358 W yi gl Ailas 4

Antimicrobial Preservative adlall 3iuza 3l o 44l -5
Antioxidant 33usSi e e g

Active Alad g Stable 4Ll 4l gal) ) 0 -6

ol JS&y paaiuall Biad Suitable Container 4swlia 3 g -7

4 gl aialg aic
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Gaob (e BUarall il plaaall B Lald g (5 9 ma dayd (3190 -2
(G sadl) Lo gY1 Sandl) & 5l

USP pour la méthode microscopique

> 10ym > 25um

Small-volume injections not more than not more than
3000/container  300/container

Lar'ge-volume injec*rions not more than not more than
12 per mL 2 per mL
2 cli¥apall ) e 75

12l (2 alia OB a1 Jla 8

iy ad) 1 ddeal dules Led Cia a4l a8 G g i) ) i O
(Pulmonary embolism) W alsw siag Sa 5 (s Sy

i) Ao £ 5 s oS Bl 3 galien a9 sSaa 5 (e i) iy o

Qg A 51301 Ll sk o8 gl alad) il sk oo Wi O
WJ‘U‘&@CA

»  These suspensions }xsually contain Ibetwccn_O.S% and 5.0% |
ohds ave particle sizcllcss than 5 micrometer forl

S shou
II.M. or S.C. administration. I

» Certain antibiotic preparations (For example procaine
Penicillin G) may contain up to 30% solids.
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sterile 4ads -1

Free From Foreign Particle 4z alls!a¥) (e 404 f 4831, -2
LA Llal

| (Suitable pH) “etis 7B 78 I3 3
Tonicity a3 Jisil W ji gy Ailas 4

Antimicrobial Preservative adlall 3iuaa 3l o 44l -5
Antioxidant 33usi slaa e g

Active Alad g Stable 4Ll 41 gal) W) 0 -6

ol J8&y paniuall Biad Suitable Container 4swlia 3 g -7
4 gl aialg aic
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a-ﬁ)}“ &\M\b}ﬂ

4.8 31 <l pdanall pH dad lauin -3
— il g sl ;@3_‘3&“333\ 9@3) K.UM SJAE eﬁ‘ Al -
(Ot sl 5 i )

C8 A jala Al gas A 3 sl (e B iua d3aS (s i Jla -
s\l Aol g PH JI Aasd Jpiniy S 2aal ald A ol g9 5l Aal)
L Jaad Lfydl\

Uabay CBad) 0983 00 Ja iy
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(10-4) ) (11-3) s2u8h sl Al 8. da il J gl Jlaal) O
Ty Gl (S Juada gy 8l) (Bl Adla & pH ) A Jasa

Dl gy (5 5200 Ja 100 oo iST) 5 p gl s 1y

8-6 pH - 7 samall
(PH3.5-9.5) caly Lol giall s b Jgball Jaa O

alall
IR L PR gﬁjm-!\ Ll g A gad A8 g 5,38 Uia aa g Y

P “ ~
" (D g4 Ada
22 o 4 — 3,5 Jday pH Ay Gl oY) ADa il

3.5 — 2.5 O Oalgmdd
S8 Alladl) Balal) il Ga'ss o g pH ULSAS Gl Uil
«als
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sterile 4asts -1

Free From Foreign Particle 4z alls!a¥) (e 404 f 4831, -2
LA Llal

(Suitable pH) dsulia sl dad i3 -3

Tonicity ad) 55 L 5 gy Alalaa -4

Antimicrobial Preservative aflall siliassale Jo 455
Antioxidant 33us) slaa o g

Active lad g Stable ALl ) gall W) ga -6

bl J<y aaiuwall BisS Suitable Container Awalia g -7
40 ol adal g aulie g
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(Aoad) il Jauaa 4

lia 5 shall Jaaall Alobes Giall saeall ) jumsnall Jas Juaiall o -
Ol

A Aia il ¥ plany 9 8 s o 932 (s IS 1 gl Gaokl) -1
(s i) ) (Gl i glal) Tkl oS !

(Aslall bivdal) hasda caan Ugh (g0 (il 3 S o s (s 2ie
8l paall cly KU Gilesi) ud  Hypertonic solutions

g paad) cly SN Pladl s Hypotonic solutions

IS Jia ALalA Bale aladialy A glad) Jiudal) dad bauda (Sa
G2 (R g fiusal) alddiad (Say g o g2 s
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(Tonicity agents) s sl < ara

Al b Jalad oSt gal) 3 b 0 Aty sl A glad) bivial) oo
b piua Clasl gy ) 8l) (jial

L € 5 S5 siusSal) — a g3 gual) ) olS rla aladlind) (e

Laly Lo 85 %5 98 (A slad) Jatudall Jalaall W 548 5 5 S gl
oulad s (A9 %10 292 A GeS Al Jalaal) L S i3
S Al Aty Lol %10 e BB 581 i eadl iy 1)

L SsSslall cha A slal) Jaiaall Jolaal) 38 Al (31 gall %5
Cu S gilagd) dad) jaall cily S A ) g LI Badly
(%5 xS dpdlly %80 <t

B Y Jsasl) - all paan -0 pmanlid) -p gl ga¥) ) 5lS- A5l
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A ga Ao A glat) Auiial) i plaadienad) 4508 0L (San -
Anall Jia) Jlariud) S8 B pdise (3l ) Jag sy
I (adailly sl
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48 5 ) &l planall Jag s

sterile 4ads -1

Free From Foreign Particle 4z alls!a¥) (e 404 f 4831, -2
LA Llal

(Suitable pH) dsulia sl dad i3 -3

Tonicity a3 358 W yi gl Ailas 4

Antimicrobial Preservative adlall 3iuza 3l o 4ygla -5
Antioxidant 33us) daa o

Active Alad g Stable 4Ll 4l gal) ) 0 -6

ol JS&y paaiuall Biad Suitable Container 4swlia 3 g -7

4 gl aialg aic
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Antioxidants : 3:usY) &lalaa -5
Ol )Y | b ) gall 2 3alS) e lally ddaial) Alladl) ) gall ¢ oS
I sl i) gad (a2 g 2easlil) Algas (Vit.C |, Vit. B,

<A (pa BawsSU Aulua A ga Ao Ay glat) 4diald) Jullaall dlea cany

O Al S8 Jia Jald Sl ¢ sgd) Jlasind A

U2aa - a g gual) Cudluny Jia 2uslll Saliaal) 3 gal) L) B
iy ) sSud)

) (EDTA 2 s3geall pelal) Jia) AdIain) Jal gall ddLa) ,C
ALE Galaall JUT ae 4l 93 Ciltina S

s gall (& Ly alina sle g B Bial - D
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cdilal) Jallaall 3ausY) culaliaa

ClBadall [ Sl ol gadl dalall
Jatiall
| - - V.C ) Sl asa
ST % 0.1 b Jaid e
3)4.‘@333.1.“ duadiia pH
da10 daalg| <2 & Jatid (G S ) cudl
@' ‘i pH
YN T Adaa] (s )
Jiva pH

J s guigiill g J9 puutll 9l g LI GSIE o0l (2an 9 — (s giall — (sl |
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40 I AGaTT &) paadll 2 Alaiond]] W8T ST L2e o

Sy ) Sl S -
ERYR Ot

e

YL Vit E) Jy iS5
» a
% 0.01 jstaiY - BHT

%0.01 JsaiY BHA Jyl oSy diigp
%0.1 OS s

(US43 CVE — gyl CV) Sl (jaan &l
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Table 1: Typical antioxidants/chelating agents for parenteral
preparations
Compound Typical concentration
I_Ascorbic acid 0.02-0.1 |
2. Sodium bisulfite 0.1-0.15
3. Sodium meta bisulfite 0.1-0.15
4. Sodium 0.1-0.15
formaldihydesulfoxylate
5. Thiourea 0.005
| Antioxidants (propagation
termination oil soluble)
1. Ascorbic acid ester 0.01-0.15
2. Butylated hydroxy toluene 0.005-0.02
3. Tocopherols 0.05-0.075
Chelating agent
1. Ethylene diamine tetraacetic 0.01-0.075
acid salt
2 cili¥aall i 88
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Antimicronbial ) 4%l 3 gall -5
(agents

A0 Al B Adblad) o) gal) ciliad Y
e Ie all baay JEY A
sl oAl Jdbae B
OYN A g Al Amal) el ,C
4 31 edilead g Jdlaall D
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A8 50 G punaall 8 dlestiieal) AB3Eat) 3) gal)

Jasiceal 38 53l Leol 5i dailal) salall ol
g.mw\g*auh_.,g@m):si Jeudll  —
% 0.5 jgzu oS JS5 550 Akaliagll ol sl
“ 3ol asiacll a8 JeniossY
% 0.3 e 3 jaldls adadll a3 JaaiesY Js S -

1.'1:.“',2._;]:1_3:‘“ _\l,..j'.",.i.l_,é__.._:

% 0.5 é,ELﬁL@\AEJ‘)ﬂQQﬁU&EHﬁ‘)&E Jb e, 80 —
gl ;|,‘]\Q‘QALAAJY‘Z.1+_JS-J ,i
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;I:i Jinse Jass g3 Aland L Zll o g | 32350 S D 550 ol ) s -
e Jan g Allad L2l il e ya 53l
o OS5 Gin 5 L) O emaall Baia 8 3 gall 038 JaaiosY
% 0.15 (lidall 5 ) shadll (3 5555 Aaandl AL 1L paeas Sl jiul —
Al oAl Apla) a5 jall s Sl g 3 S5 0
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48, 51 &) paniial) Gailaad

Gl gl (e slad) -5

il gl £ i) Bac i
daniall clalad) g alaall ¢ 3af -1

A gall ol ) — b g dl) o) ) ang -2

sl all o olad) cLiaY (e £) ja) :Endotoxine-3
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i g ) QUAT G Y (422 180 (A Aadtal) 30 sl
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sl gl G A3 3k
Gle bu B2l Aa gal) dlall ﬁg’:"“ -1
30 32ad 442 250 o) Aelus B2 A )3 200 A8Lad) 3 ) adly agiail) -2
438y
Lol Qg (A Lgaki (98 D8 e gadi Sy aiatl) -3
Jladl) andl) aladind 4
Ala 40l g A ) puaniens o Jgeanll o _prdadll Lulae oL i) Lidsa
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(BA (e il g )
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dilia 5 g -7
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Formulation of parenteral products

ludall
1) Water for Injection (WFI): (sl sl slall -1
Purified W (iial) ulall G pudany (daba Ly Ja 100/t

Water for injection
% Must be used for the formulation of parental solutions.

1t is obtained by pyrogen free, distilled water.

~ Badiall & 3 gal) o rLatac Alladl) 2 gal)
S

»
2 ch¥uall ) e 95

(Water For Injection WFI) : (Aall ¢lall

SA 9 A gl e g (sad) alidl) o) SRy sy
100/ e 1 O JB dibia LiEy) il plal) clda) g (o
Gltlge o WA 068 o g oSl Lale ud ((Ja

5l ad)
W jucant day 4l §danall ) pcaaiuall adiad ok 3
Ay i 4y

Aol 24 PA Jatioy g Alle b)) a ey Bisy >

- P
E
9% 2 sl e & E a
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USP SPECIFICATIONS: PW >< WFI
PW* (Purified Water) WFI (Water for
Injections)
Water conductivity and < 2.1 uS/cm < 2.1 uS/cm
pH pH 5-7 pH 5-7
Total Organic Carbon 0.5 ppm 0.5 ppm
(TOC)
Aerobic Microbial <100 CFU/ ml <10 CFU/100 ml
Contamination
Endotoxin content Not Specified < 0.25 EU/ml
Production Obtained by suitable  Obtained by suitable
Methods process process and purified by
Distillation or RO (or UF)
Cru=Loiony Forming unis
9/ 2 DYl ) pe

« Saall ﬁM\ slall -4
(Sterile Water For Injection SWFI- USP)

Buag de o @l algla B 4dlaly dadsd o3 WFI
M\Aé\ygﬂq\l‘#h\ﬁ\jj%\!*&\lj
ML Aot dalall LB (e pS) cilpaS (g giay 28 3
asal) oL dala 31 e Y1 e Alial) 3 gall
sl il d dalg gl plhe) OSa Y
Sl sl Astaa cud gy

98 2 ch¥auall e
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sadil ad) gall 8 gal) dall slal) 4
(Bacteriostatic Water For Injection BWFI USP)

,big Saal) gai adal dBla Bale AdlL) a3 SWFI s
e 30 (e Bl ana cild clgla B Adiag

" '
E
_ Adzdlal) Salal) dpudi g ol dnle iy 3
Basia cile jal addiay
do 5 (e J) 4Bl @l pdaall yaadl Jarien >
(L)
ia Ao Jlaiudl Gl » dBlal b idy USP >
Balaall  Mlgall Akl dawd) w3
Gl g Sl

99 2 ch¥uall ) e

(Water- miscible vehicles ) s\als 4 5 3a)) ciludal) -Lals

dal Jantiog oWl ae %55 — 5 J 5LV 1) 29 iy I 2Y) m
(OnesS g d)-Digitoxin ) 8l 4 sadl) dalaiadl iy <)

438 yall paand) dlaad) 3 pilie 5ilis Sl o puolial i) g pnslal) w
saad) a8l g AT dlae (JLd - cladis)

Laall o la il 5 el LB 4 (‘ﬂ‘-,UJ%HJ‘-A‘S)‘ 1JoSele Cplng n m
il 3 gany I gasl) ¢ha JBI A S yall dpuasl)

O Jandll 3aa g daandl AL 600 — 200 :PEG JsSele cpli) A w
WCoala g s Y1 g il g Ll &30 gual) =S¥ e Jasid 4 guaal) J

a4l ) (o 5 s — aalinad Jiia (62 3l pall 038 aal 1cilaial) w
A pemall 08 (e Jaadl B 3oLl o4
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(Non-aqueous-vehicles) :8\) pa 43 g 3all & cilpiall -3

G — sl i Gl — 3 HM ey Al @i O
OS5 O g gead) Jil) ) - el ) - pnsacal)
(sl Cilaliaa gt L) daina g Aina

s dadl) la gaald) &l yil O
Jem Loe Laluatia) (Judadf cdimada A g3l Conali Y iy 5
O 3 ea g Lgaslind Juady g easlil Algas Adladl) 3 sal) yaliaial
Jaa
Led Ol AbA Lgtsans eaSUl Ao gl 2 (dn g 9 34y ilinn y2a

. oo . - X1
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Olall Sanal) ¢ panriicall A8LE 3L

(Buffers) <ist@gll -2

a0 st Jla (A i O S (i 5 ol dald) o gall (any
ddmin Jaxioeal) 1B gll 4 j)al) 5080 () 6S3 o o

— (O s Jlla) il gl pUB g slaladiin) L i
gl el g alading jgan V) cliwl) — il i)

.
(M‘ b

J 4 & ~
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Formulation of parenteral drugs

m Solution ready for injection
m Suspensions ready for injection
= Emulsions

= Dry, soluble products ready to be
combined to a solvent just prior to use

= Dry, insoluble products ready to be
combined with a vehicle

m Liquid concentrates ready for dilution prior
to administration

2 diVapall sk 103
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;M\éw\a&j\ﬂgﬁuﬁﬂ%\ﬂ\ paibadl) .

(31 L Al 1S iy 3 iy 5 ) iy -1
Cladall Lgia glia g 5 ) jadl Lgia glile

gale 4y glad) @ puaaal) cilipal BIghI (19S5 f g -2
SRS S cuiadl l g (Sl slall) £ gl ity Aald

OSan Al A A Ja) gad) (e Al gal) Balad) pand O e -3
“Aash) -s)sh )lghiia Baa A L ATy b LA o
(e clelad

Al gy gt AN ) pudaaal) slad Allad (985 O g -4
s siaall g 4 oY) G (ALY ) Jalgall
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i) puanal) oda AAY g Lgd 48 ) 3N Gl pdaaal) a5l daidle -5
Ledlarind e Lgia

A0 Y oy WS dpaw JS 0 AR 08 Ol @ -6
Aol Bala (5] Lgale 4 glad) ) puaaall

A ) Gl piall o el il kil
oabandy) oabaid) oagd Jadns legiy Jobidl
@ 8L gl A8 daag o ey 1A aal) (Sl adALYY
Ll gSall

¢ua Organ logic dgand) Jdo il o ld e i
(i g ) Al B35 i AT (gl sad) b &3
PH ) 43 S (sl ity Sl cquma 3
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4. Iﬂtra-articular injection refers to injection into
the : .

(A) ‘muscle mass." -

(B) ‘subcutaneous tissue, '
(C) spinal fluid.

(D) superficial skin layer,
(E). joint space.. .| .-

13. In preparing an intraspinal dose of bupiva-
caine, the best pore size filter for cold steriliza-
tion would be a(n)

(A) 8-mm filter.
(B} 5-pm filter.
(C) 0.45-pm filter.
(D) 0.22-um filter.

(E) None of the above 107

:fide are referred to as

(A) .isotonic solutions..
(B) hypertoniz solutions. .
(C) thypotonic solutions.
(D) -iso-osmotic solutions.:
(E) ‘neutral solutions. _
Crghil) Ada A ) 3 &l puanal) Bda A andind 400N ) gall JS -6
pe Ul o0 65 )

Jsidl) A
Jsxsl B
Jsligslsl C
EDTA .D |
g (oS gtk paaa Gl Al E

2 ch¥uall ) e

1. -Parenteral products With_an osmotic pressure
less than that of blood or 0.9% sodium chlo-

108
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