Jrtenkem| A 2 610
Redor? Tyawd i it
i %’Wﬂm@q

Sled) aU




Saja Hamed, Ph.D- HU

VAR &) ey s r‘-m;JL 29re9en M 3529
De-pyrogenation depymgenation Y ey <2lp © s B~ iawd o

Emphasis is placed on prevention of introduction of pyrogens

Removal
= glassware, metals
« 250 °C for 45 minutes
= water

— _ « oxidation to nonvolatile solvents using potassium
[N ~= L= L_  permanganate, then distill

* reverse osmosis
= plastics
« protect against contamination- L,.L% Heanl- B P I) 22 Lo
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Pyrogen fest!™ = 2o = © teier 0 i 1o 3
Rabbit test (sham test)

- Render the syringes, needles, and glassware free from
pyrogens by heating at 250°C for not less than 30 minutes

or by other suitable method.
- Warm the product to be tested to 37°C = 2°C.

njeken Liaxs 2) « [nject into an ear vein of each of three rabbits 10 mL of lom /*j
—¥evn L the product per kilogram of body weight, completing each

'i::“i:mb)’ injection within 10 minutes of the start of administration.

- . witn sn Record the temperature at 30-minute intervals 1 to 3
""* hours subsequent to the injection.

D)= as>,5 < 3yt =y
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Pyrogen test: Ve @;p;q ; EJ
Rabbit test (sham test)

- If no rabbit shows an individual rise in temperature of
0.5°C or more, the product meets the requirements for the

absence of pyrogens. rsein'emp (o5 Cor pole}—s—slt =5 Qe fesk Dt psl oy
R -V

- If any rabbit shows an individual temperature rise of =R+ s -y,

0.5°C or more, continue the test using five other rabbits. b2l
A= _Svasad L,

- If not more than three of the eight rabbits show individual »¥ ¢
rises in temperature of 0.5°C or more and if the sum of
the eight individual maximum temperature rises does not
exceed 3.3°C, the material under examination meets the
requirements for the absence of pyrogens.

AV e + bl gl e —G) 25 e Le8tew 2 UL
Free fem Pyrogen  os o3l _yimy 33 ¢ ol Guo 8 N 5021 e



Pyrogen test:
Rabbit t~~* '~n=s 4nnst

PYROGEN TESTING




Pyrogen test:
Rabbit test (sham test)
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Pyrogen test:

e e | AL test (Bacterial endotoxin test)

- An extract from the blood cells of the horseshoe crab- === <=
(Limulus polyphemus) contains an enzyme and protein
system that coagulates in the presence of low levels of
iogen ot e « lipopolysaccharides. —>& &) Pe¥en senzym evie ciab N bl

foge 2 A4 N egt-1o
- This discovery led to the developmeﬁtl\of the L. muluﬁs\"& 0 B
amebocyte lysate (LAL) test for the presence of bacterial
endotoxins.

- The Bacterial Endotoxins Test, USP, uses LAL, and is
considered generally more sensitive to endotoxin than the
rabbit test.

- The FDA has endorsed it as a replacement for the rabbit
test, and it is used for a number of parenteral products.
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Why is horseshoe crab blood so vital to
pharmaceuticals?

Every drug certified by the FDA must be tested with an extract from
the animal's blood, but the biomedical harvest is affecting horseshoe

crab populations. (L—LLA Lo v COqu\otl—:er) Q! slas

1 2000 @D OO SN
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C. Bacterial Endotoxins Test
(LAL Test)

Equal volumes of test solution and LAL

reagent are mixed in glass test tubes.

After incubation at 37 C for1 h, the
tubes are observed for clot formation

after inverting them.

Formation of a solid gel clot that

withstands inversion of the tube

constitutes a positive test.



THE INDUSTRIAL PREPARATION
OF PARENTERAL.: Solutions

- The solutions are usually filtered through a membrane

until sparkling clear. ‘\4 shkerile LAl

- After filtration, the solution is transferred as rapidly as
possible and with the least possible exposure into the final
containers.

- The product is then sterilized, preferably by autoclaving,
and samples of the finished product are tested for sterility
and pyrogens. oom Lo ixs

._.\

- If sterilization by autoclaving is impractical because of the
nature of the ingredients, the individual components of the
preparation that are heat or moisture labile may bgM Lol v s

sterilized by other appropriate means and added - fm IWZT

aseptically to the sterilized solvent or solution of «.b5—cvnucsar co,

components that can be autoclaved. s b e L Z,L,




THE INDUSTRIAL PREPARATION
OF PARENTERAL: Suspensions

- Suspensions of drugs for parenteral use may be prepared by
reducing the drug to a very fine powder with a ball mill, micronizer,
colloid miJl, or other appropriate equipment and then suspending
the material in a liquid in which it is insoluble.

= It is frequently necessary to sterilize separately the individual
components of a suspension before combining them, as frequently
the integrity of a suspension is destroyed by autoclaving. (

- Autoclaving of a parenteral suspens@ may alter the viscosity of
the product, affecting the suspending ability of the vehicle, or
@ change the particle size of the suspended particles, altering both
pharmaceutical and therapeutic characteristics.(&>

- If a suspension remains unaltered by autoclaving, this method is
generally employed to sterilize the final product
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THE INDUSTRIAL PREPARATION
OF PARENTERAL: Emulsions.. 3 <. ,5 cte v

<ol g Lhass) wWehgr A

-Because parenteral emulsions, which
are dispersions or suspensions of a
liquid throughout another liquid, are
generally destroyed by autoclaving, an
alternative method of sterilization must
be employed for this type of injectable



THE INDUSTRIAL PREPARATION
OF PARENTERAL.: Dry powders— =~ paks oss

- Some injections are packaged as dry solids rather than in ““e’;f';’»;""@j
conjunction with a solvent or vehicle because the o
therapeutic agent is unstable in the presence of the liquid
component.

- These dry powders are packaged in the final container to
be reconstituted, generally to a solution or less frequently
a suspension.

- The method of sterilization of the powder may be dry heat
or another appropriate method. _ sheam I eosal 2,10, 8"

Codoion A1 fomint < tnes oy
- Sometimes a liquid is packaged along with the dry powder
for use at the time of reconstitution.



THE INDUSTRIAL PREPARATION

OF PARENTERAL: Dry powders

- More frequently, the solvent orjvehicle is not provided, but
the label generally lists suitable solv nts@_\ Ul 18 (ot

(v Sodium chloride injection and steril “water for Injection
are perhaps most frequently employed to reconstitute dry-
packaged injections.

- The dry powders are packaged in containers large

enough to permit proper shaking with the liquid.~—*= f{\i ‘ﬂ\;jj;\

- To facilitate dissolution, the dry powder is prevented fro
caking upon standing by the approprlate means, including

—tyophilization.

- Powders form a honeycomb lattice structure that is rapidly
penetrated by the liquid, and solution is rapid because of
the large surface area of powder exposed.
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Ato Z Index | Follow FDA En Esparniol

Q U.S. Food and Drug Administration
IDA_ Protecting and Promoting Your Health

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biolegics | Animal & Veterinary | Cosmetics | Tobacco Products

Inspections, Compliance, Enforcement, and Criminal Investigations

Home > Inspections, Compliance, Enforcement, and Criminal Investigations > Inspections > Inspection Guides

Lyophilization of Parenteral (7/93)

Inspection Technical Guides § SHARE | ¥ TWEET | in LNKEDIN @ PINIT | @& EMAL & PRINT

GUIDE TO INSPECTIONS OF LYOPHILIZATION OF PARENTERALS

Note: This document is reference material for investigators and other FDA personnel. The document does
not bind FDA, and does no confer any rights, privileges, benefits, or immunities for or on any person(s).

INTRODUCTION



Lyophilization

- Lyophilization or freeze
drying: Freeze-drying
works by freezing the
material and then
reducing the
surrounding pressure
to allow the frozen
water in the material to

v<sx . Sublimate directly from
b 2 =the solid phase to the
gas phase

b@‘l\(ﬂ >ﬁq—>
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Lyophilization

- The advantages of lyophilization include:

- Ease of processing 3 liquid, which simplifies aseptic

handlin Lo ofo sy b plan lgpd)
J SN I o we);évéﬁe)‘ qi?bg»
- Enhanced stability of a dry powder

- Removal of Water excessive heating of the

product
- Enhanced product stability in a dry state
z =L~ o «Rapid and easy dissolution of reconstituted product
gl 2, Disadvantages of lyophilization include:
(- Increased handling and processing time
~~)Need for sterile diluent upon reconstitution

(- Cost and complexity of equipment
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Lyophilization

f
T 1
) &= &2

Step 1: Product is aseptically Step 2: Stopper is partially. Step 3 When Step 4 An aluminum cap Step 5: The aluminum cap
Filled into vial mnserted and the vial is lyophilization &5 complete is placed on the vial Is cnmped onto the vial
- v I ‘.. o . o d 1




PACKAGING, LABELING,
AND STORAGE OF INJECTIONS

- Containers for injections, including the closures,

- must not interact physically or chemically with the
preparation so as to alter its strength or efficacy @@

- If the container is made of glass, it must be clear and
colorless{ or light amber'to permit inspection of its
contents. sy Jc e I = Udadigh) 3\ ¢/ S &5

- The type of glass suitable for each parenteral preparation
Is usually stated in the individual monograph.
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Single-dose container [T xlS2]
c W ashn o | yetrosivnzo fazole I

- Single-dose container: A hermetic &
container holding a quantity of sterile
drug intended for parenteral 2 1Y
administration as a single dose; when =

opened, it cannot be resealed with i

assurance that sterility has been  sue wrppgon Dz iy
maintained. S Boe Lo, o, S

Lo o
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Single-dose container

- ampules or single-dose vials. L ;jj’f’b

- Ampules are sealed by fusion of the glass container under
aseptic conditions..in clean rom

- The glass container is made so as to have a neck that may.iecv » .,
be easily separated from the body of the container withoutss - s s
breaking the glass. B s e

- After opening, the contents of the ampule should be _ ﬁ/i.j,ﬁ%,i;ﬁ
withdrawn into a syringe with a 5-um filter needle or strawe-=-suzw L o

apparatus. The filter needle is replaced with a regular needle.23~\<2

(R
nelle i o | g filter needle is not available, withdrawal of glass can be
j‘_fﬁfn::—p;\ minimized by holding the ampule upright, tilted slightly, when
b2 Lo inserting the needle, and avoiding the outer surface of the
e wneck of the ampule. The needle should not be lowered to the
#=r-= - pottom of the ampule but held slightly above to avoid drawing
<%= qlass into the syringe. b Gulshealle e by Lo 4_]

c«m’Pw\ e M




Single-dose container

Voo bt e g
NP, Once opened, the
~ishaihy, M3, @mpule cannot be
<~ resealed and no unused
portion may be retained
and used later, as the
contents would have lost
sterility.

- Some injectable
products are packaged
in prefilled syringes, with
or without special
administration devices




Single-dose container

- In addition, preparations —
intended for intraspinal, g SRR -
intracisternal, or peridural Bt o

- administration must be
packaged only in single-
dose containers as a
precaution against
contamination.
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Table 2. Glass Types and Test Limits

@Ab Sl
&Q> /‘9\3\

Highly resistant,
| borosilicate

General
Description’

Treated soda-lime

glass

Type of Test

Powdered Glass

Water Attack

oda Ilme glass Powdered Glass

|| Powdered Glass

Limits 1 Gl

Size? | mLof0.020 | 2= <

mL N Acid Limd= )
Al 1.0
100 or less 0.7
Over 100 0.2
Al 8.5
Al 15.0

- The type of glass to be used for a particular injection is
indicated in the individual monograph for that preparation.

USSP Pharme ap,

e

(foc\ijl—c QLQ_,,D

\9_07\ L T~ Conrainer )
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- Multiple-dose container: A hermetic container that permits
withdrawal of successwe p%gtlons of the contents without

changing the strength quality, or purlty of the remaining
portion. & }L\/@ <9 Dﬁw}f ose s

PR

G2@->0
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- One of the prime requisites of parenteral solutions is
clarity. They should be sparkling clear and free of all
particulate mattersyuye vaus voes

- Such contaminants mclude dust, cloth flbers, glass
fragments, material leached from the glass or plastic
container or seal, and any other material that may find its
way into the product during manufacture or administration
or that develop during storage.
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- After the containers are filled and hermetically sealed,
Sealedl 1= : . : RS .

s pedion gad wthey are visually or automatically inspected for particulate
- sv7 Lo s Matter. Usually, an inspector passes the filled container
\I‘”"C;f?:; <'past a light source with a black background to observe for
77 mobile particles. Particles of approximately 50 um may be

detected in this manner.

- Having passed the inspection, the product may be
labeled. However, the pharmacist should inspect each
parenteral solution for evidence of particulate matter.

| B
= 39"90 (o o\ \_D)SL; f/j/
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Semi-automatic vs automatic particle matter
inspection
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SECOND PARTICLE INSPECTION
AND LEVEL CHECKING

{“‘ =2,

o

= i
e
| e

Inspoction]2] sctive (158 dore) Inssoction]3] active (165 done)
SARTICLE GOGD (0120} PARTICLE REJECT (12374 50)

LEVEL MOT ENASLED FLLEYEL LOA (917 85001 220)

[ e




Saja Hamed, Ph.D- HU

Multiple-dose container

- Multiple-dose containers are affixed with rubber closures
to permit penetration of a hypodermic needle without

removal or destruction of the closurezl- \ex}e/ 21 ealle M (51l Lo
. . wa):)er -Dy\ }2'8 )L - ey
- Upon withdrawing the needle from the container, the ~ = = -

closure reseals and protects t\rj@e conl’ggnts from airborne
contamination. Syt Wes ATD S5
a’\_z’w—Lakzx ) Pl AV
- Non-latex closures are being developed and

manufacturers will provide a list of their latex-free
products.
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bt JUlfiDle-dose container

- Unless otherwise indicated in the monograph, multiple-
dose injectables are required to contain antibacterial
preservatives.

- Also, unless otherwise specified, multiple-dose containers
are not permitted to allow withdrawal of more than 30 mL
to limit the number of penetrations into the closure and
thus protect againstyloss of sterility.)

- The usual multiple-dose container contains about 10

usual doses of the injection, but the quantity may vary
greatly with the individual preparation and manufacturer.
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Conly T e =NSid oy, oSml o L2 LT ) oS ml el e QmPlAJe Dl o el aswo VWL

mec@ }Bl‘a j\{ ossmoc o z/ Uome J) a3 Laybs 8l Uolume c/ﬁ

- Because it is impossible  TABLE 15.2 RECOMMENDED OVERAGES
in practice to transfer the  FOR OFFICIAL PARENTERAL PRODUCTS

entire volume of a single- '™ MILLILITERS

dose container or the last EXCESS EXCESS
dOse in a multiple_dose VOLUME FOR VOLUME FOR
. . LABELED SIZE MOBILE LIQUIDS VISCOUS LIQUIDS
container into a
_ _ 0.5 0.10 0.12
hypodermic syringe, a 1.0 0.10 0415
slight excess in volume of 29 045 0.25
5.0 0.30 0.50
the contents of ampules 14, 0.50 0.70
and vials over the labeled 200 0.60 0.90
. 30.0 0.80 1.20
size or volume of the 50.0 or more 2.00% 3.00%

package is permitted.

— yona)! B ol bl oy O 5l N D
o) m — Meble Ligiud) 5
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OTHER INJECTABLE PRODUCTS:
PELLETS OR IMPLANTS

W oesege bm s =-pellets or implants are sterile, small, usually cylindrical
solid objects about 3.2 mm in diameter and 8 mm long,
prepared by compression and intended to be implanted
subcutaneously to provide continuous release of
medication over time.

- The pellets, which are implanted under the skin (usually
of the thigh or abdomen) with a special injector or by
surgical incision, are used for potent hormones.

- Implantation provides the patient with an economical
““jjf“,’*',""ﬁ =2 means of obtaining long-lasting effects|(up to many
»Ls Gz we, MoNths after a single implantation) and obviates frequent
= M\fﬁlﬁparenteral or oral hormone therapy.




Saja Hamed, Ph.D- HU

OTHER INJECTABLE PRODUCTS:
PELLETS OR IMPLANTS {"ﬂ“ closs

- The implanted pellet, which may contain 100 times the
amount of drug (e.g., desoxycorticosterone, estradiol,
testosterone) given by other routes of administration,
release the drug slowly into the general circulation.

- Pellets were formulated with no binders, diluents, or
—s Laasl s v €XCIPIENts, to permit total dissolution and absorption of the

chep re Loy o peIIet from the site of implantation.
Ay 2 Vo UD leis

Btby eap < 4-@' Recently, a Ievonorgestrel Implant contraceptive system
v was developed. Rather than dissolve entirely, the
surgically implanted capsules are intended to be removed
by surgery after an appropriate amount of time (up to 5
years). | |
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TABLE 15.8 EXAMPLES OLI&RIGATION SOLUTIONS;

SOLUTION

DESCRIPTION

Acetic acid irrigation, USP

Neomycin and Polymyxin B
sulfates solution for
irrigation, USP

Ringer’s irrigation, USP

Sodium chloride irrigation,
USP

Sterile water for irrigation,
usp

0.25% solution applied topically to bladder for irrigation; pH 2.8-3.4, calculated
osmolarity 42 mOsm/L; during urologic procedures, washes away blood, surgical debris
while maintaining suitable conditions for tissue and permitting unobstructed view

Sterile urogenital solution contains 57 mg neomycin sulfate (40 mg neomycin) and
polymyxin B sulfate 200000 U/mL; topical antibacterial in continuous irrigation of
bladder; pH 4.5-6; 1 mL added to 1L 0.9% NaCl, administered via three-way catheter
at 1L/24h (40mL/h approx.)

NaCl 8.6g/L, potassium chloride 0.3 g/L, calcium chloride 0.33 g/L in purified water, in
same proportions as in Ringer’s injection. Sterile and pyrogen free; used topically to
irrigate; must be labeled NOT FOR INJECTION; pH 5-7.5, calculated osmolarity

309 mOsm/L

NaCl in water for injection; 77, 154 mEq/L of each sodium, chloride in 0.45% and 0.9%
solutions, respectively; NaCl irrigation pH 5.3 approx.; 0.45%, 0.9% solutions
calculated osmolarity 154, 308 mOsm/L, respectively. Employed topically to wash
wounds and body cavities where absorption into blood not likely; also employed as
enema; for simple evacuation, 150 mL; for colonic flush, 1500 mL may be used

Sterilized and suitably packaged. Label designations FOR IRRIGATION ONLY, NOT
FOR INJECTION must appear prominently. Must not contain any antimicrobial or
other added agent




PARENTERALS-II
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ontainers ana viosures
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Containers and Closures

—> Ampoules, vials, syringes, cartridges, bottles, bags
——J Ampoules are all glass
——=\Bags are all plastic

- The other containers can be composed of glass or plastic
and must include rubber materials such as rubber
stoppers for vials and bottles, and rubber plungers and
seals for syringes and cartridges

- Irrigation solutions are packaged in glass bottles with

aluminum screw caps Aluinam oAb <! sme Slae
> elscwl, /;3 Cads <0l s xy
i(Migakion sl
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- Properties of container materials to be considered:

1. Leaching

2. Permeation

3. Adsorption

4. Integrity of container/closure



Leaching

Extenta Potential Leachables
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P \S-% QQL;_\

Glass
Borosilicate

Soda-lime

Plastic polymers
Low density

High density
PVC

Polyolefins
Polypropylene
Rubber polymers

Natural and
related synthetic

Butyl

Silicone

1 Alkaline earth and heavy
metal oxides

5 Alkaline earth and heavy
metal oxides

2 {Plasticizers, antioxidants

1 Antioxidants

4 HCI, especially plasticizers,
antioxidants, other stabilizers

2 Antioxidants

2 Antioxidants, lubricants

5 Heavy metal salts, lubricants,
reducing agents

3 Heavy metal salts, lubricants,
reducing agents

2 Minimal

Permeation

Extenta Potential Agents

0 N/A

0 N/A

5 Gases, water vapor, other

- molecules

3 Gases, water vapor, other
molecules

5 Gases, especially water
vapor and other molecules

2 Gases, water vapor

4 Gases, water vapor

3 Gases, water vapor

1 Gases, water vapor

5 Gases, water vapor

2 - e
- Aa/.rorp L.'c,/\

2

Pl

2
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Container Types Leachals s 3wty 1o it i
Sol Ife d=0_nbyyanl3Vue Mo
Glass Ny M VW V]

- Composed of silicone dioxide with varying amounts of
other oxides (other oxides only loosely bound-> free to
migrate) sol B ds iy glag Mo &by U < ix

—

- These migratory oxides may be leached into a solution in
contact with the glass especially during increased
reactivity of thermal sterilization

- The dissolved oxides may:
1. hydrolyze to raise the pH of the solution
2. and catalyze or enter into reaction

- Some glass compounds attacked by solution and
e ~dislodges glass flakes into solution

v 2682 29 ch problems can be minimized by the selection of

dhss J sa M abacked )

proper glass type
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Container Types

Glass

Types:

1. Types |: a borosilicate glass

2. _Type ll: a soda-lime treated glass
3. Type lll: a soda-lime glass
4

NP: a soda lime glass not suitable for containers for
parenterals




Table 1. Determination of Glas3Typ¥¥7h Eutdpean and

United States Pharmacopeias

e SV, . Container | General EPTosts USP Tests USP Tests
- T Type Description Current Proposed
a2 20 0
A X5 LAl Typel Borosilicate | «Glass grains + Powdered glass + Glass grains
- glass +Surface glass * [Surface glass] + Surface glass
o¥3 0 ’53\) O“( + Surface etching » Surface etching
< Typell | Treated soda- | «Glass grains +Waterattack at 121°C | « Glass grains
lime glass +Surface glass *[Surface glass] + Surface glass
+Surface etching » Surface etching

Typelll | Soda-lime | +Glass grains + Powdered glass + Glass grains
glass + Surface glass * [Surface glass] « Surface glass

* [Surface glass) Test is present but does not define glass Type

http://www.americanpharmaceuticalreview.com/Featured-Articles/37187-
Parenteral-Products-Pharmacopeial-Control-of-Containers-Storage-and-
Distribution/
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= o Type | glass = suitable for all products

- Type Il glass - buffered solutions or has a (pH < 7)
- Type lll glass = anhydrous liquids or dry substances
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| eachable/extractables
-+ If product is sensitive to ions (boron, sodium, calcium..)*, 2
- Presence of formulation components that can act as (e S

metal chelating agents (EDTA, citrate) e(LeqchuL A sl Do 3pi0 )

- great care must be taken in selecting appropriate type of

glass container

- These ions may interact with the product:

1.
2.
3.

Reduce chemical stability
Induce formation of particulate
Alter pH of solution
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+ Extractables - Potentials

— Determined in Laboratory Experiments using Neat
Solvents under Conditions that Predict the “Worst
Case” Conditions of Exposure.

+ Contact Time, Temperature, Solvating Power of Drug. etc
2= 22— <—v e | eachables - Actuals

Convamey I\ Vsl

ceoisz -t |n the Presence of the Drug or Drug Components

<sxy Sol dadx))

o 6 e L During Normal Use
L))
T + Processing, Shelf-Life, Stability Studies, etc.
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Delamination: glass particulate formation

- Caused by chemical attack on the glass matrix by the
formulation solution

}”Thls results in weakening of the glass and dislodgement
fflakes from the glass surface
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- (5 w3Y adkophun s Lo < _sae
Adsorption
- Adsorption of drugs to
contact surfaces and
consequent loss of
potency

L->s. Proteins, small drug
AV EIIRING

~" 5/ products at low
concentration

- Solution/container
evaluation

- Stability studies

http://www.plastics.gl/packaging/viable-for-
vials/
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Py 9 IV Container I xassll 2l

Cracks and scratches sz e ¢ o g el -

C./‘ack@%(‘(&+che 3. =t L D 2 LAl ?).»ol

High speed pharmaceutical glass vial iInspection with Cognex

_Qj & . . .
In-Sight vision systems oL <
Few industrial sectors have such stringent quality requirements as the { \ - ~ i
pharmaceutical industry. To meet these exacting specifications, L/sj Y ) @

companies are increagingly utilizing intelligent vision systems.

For over 30 years, EISAl Machinery GmbH, located in Cologne,
Germany, has been an expert in the field of high speed pharmaceutical
product testing s latest device, the AIM 596, can inspect delicate
glass vials in fractions of a second, thanks to two Cognex In-Sight vision

systems.

Depending on the application and customer requirements, the machine
can check approximately 6,000 packages and in its fastest version, the
device, with its imposing inspection towers and star wheels, can even
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Physical characteristics

- Glass containers must be strong enough to withstand:
- The physical shocks of handling and shlpplng_i”““” o Lelsi) < T

- the pressure differentials that develop, particularly durlng
the autoclave sterilization cycle.— pescure syo remp ) ) e

- the thermal shock resulting from large temperature
changes during processing, for example, when the hot
bottle and contents are exposed to room air at the end of
the sterilization cycle.



Physical characteristics

- Preparations that are light-
sensitive must be
protected, by placing them
In amber glass containers

- amber color of the glass is
_..«.imparted by the
==~ m~incorporation of potentially
—=e0 abe- [@@Chable heavy metals,
mostly iron and
manganese, which may
act as catalysts for
oxidative degradation

reactions.

- Silicone coatings are
sometimes applied to
containers
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< e e q per g o§urq)§
o 21y 0s&e d .
- vial Is sealed with a rubber closure held in place by an
aluminum cap Vosh ee o Wl b Lo

Table 26-3. Examples of Ingredients Found in Rubber
Closures

| Ingredient Examples

Elastomer Natural rubber (latex)
sles 10 Butyl rubber
e el br Neoprene
Vulcanizing (curing agent) Sulfur
Peroxides
Accelerator Zinc dibutyldithiocarbamate
Activator Zinc oxide
Stearic acid
Antioxidant Dilauryl thiodipropionate
Plasticizer/lubricant Paraffinic oil
Silicone oil
Fillers Carbon black
Clay
Barium sulfate
Pigments Inorganic oxides

Carbon black



Rubber closures

- The physical properties considered in the selection of closures
iInclude:

ealk S W1 Elasticity: The elasticity is critical in establishing a seal with
wobsd <a the lip and neck of a vial or other opening and in resealing
}““’, . . .
after withdrawal of a hypodermic needle from a vial closure

—>Rmy 30,52,  Hardness: The hardness should provide firmness, but not
g “’L’;:;/;’;“njij;j excessive resistance to the insertion of a needle through the
' closure,

3 tendency to fragment, and minimal fragmentation of pieces
of rubber should occur as the hollow shaft of the needle is
pushed through the closure

= _.ev <4, and permeability to vapor transfer: Although vapor transfer
ik deo rgor V- occurs to some degree with all rubber formulations,
oulsih Y . . . . . .
appropriate selection of ingredients makes it possible to
control the degree of permeability
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Chemical Tests / (381) Elastomeric Closures for Injections 1

(381) ELASTOMERIC CLOSURES
FOR INJECTIONS

Change to read:

"INTRODUCTION

Elastomeric closures for contaimners used 1 the

trrnan AfF

1‘1\'\!\"1‘\4’1‘ fas a¥al I]f\'ﬁ!‘\f\l‘] 1.1\

tha ~anaral fact

tempt to change a closure that does not meet com-
pendial requirements to one that does conform.
Therefore, all Physicochemical Tests apply to the
base formula of such closures, as well as to the
coated or laminated closure. To obtain Physico-
chemical Tests results, the tests are to be per-
formed on uncoated or non-laminated closures of
the same elastomeric compound, as well as to the
laminated or coated closure. The Functionality

Tocte annlv ta and are ta he nerfarmed neno the
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Needles

- Needles are hollow devices composed of stainless steel ©

plastic.

- Needles are available in a wide variety of lengths, sizes, and

shapes.
- Needle lengths range from 1/4 inch to 6 inches.

- Needle size is referred to as its gauge (G), or the outside
diameter (OD) of the needle shaft. \[/ oD 51 Q7 s

- Gauge ranges are 11.to 32 G,

- 16 G needles have an OD of 0.065 inches (1.65 mm), whereas
32 G have an OD of 0.009 inches (0.20 mm).

- Needle shape includes regular, short bevel, intradermal, and
winged.

- Needle shape is defined by one end of a needle enlarged to

form a hub with a delivery device, such as a syringe, or other
administration device.

[- The other end of the needle is beveled, meaning it forms a

sharp tip to maximize ease of insertion.
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20G

18C 186G

0.8mm 1.0mm 1.2mm 1.4mm 1.6mm 1.8mm
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- Intravenous injections use 1-2 inch 15-25 G needles.
Intramuscular injections use 1-2 inch 19-22 G needles.

- Subcutaneous injections use 1/4-5/8 inch 24-25 G
needles.

- Needle gauge for children rarely is larger than 22 G,
usually 25-27G.

- Winged needles are used for intermittent heparin therapy.
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- Needles are purchased either alone (e.g., Luer-Lok) to be
attached to syringes, cartridges, and other delivery

systems,
- or, for syringes, can be part of the syringe set (stake
needle).

Y




Filling

1 Most frequently, the compounded product is in the form of
a liquid. However, products are also compounded as
dispersed systems (e.g., suspensions and emulsions) and

s powders
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- Sterile solids, such as antibiotics, are more difficult to
AN IER| subdivide evenly into containers than are liquids:

\e%.  The rate of flow of solid material is slow and often
irregular.

2. Even though a container with a larger-diameter opening
Is used to facilitate filling, it is difficult to introduce the
solid particles, and the risk of spillage is ever-present> &5 s

3. The accuracy of the quantity delivered cannot bve\ |
lom\ — Viva \39—“5)

controlled, as well as with liquids. o ng—Vil—  2Te,

- Due to these factors, the tolerances permitted for the = =
content of such containers must be relatively large.



Filling

1. quantity filled into the container is weighed on a
palance—»  [low 31 (& G Lo

2. measurement and delivery of a volume of the granular

material that has been calibrated in terms of the weight
desired.
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- aluminum caps:
Rubber closures are held in place by means of it

2. The caps cover the closure, crimped under the lip of the
vial or bottle to hold them in place.

3. The closure cannot be removed without destroying the
aluminum cap; it is tamperproof-> an intact aluminum
cap is proof that the closure has not been removed
iIntentionally or unintentionally.
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Container-closure integrity test

- Container-closure integrity testing: measures the ability of
the seal between the glass or plastic container opening
and the rubber closure to remain tight and fit and to resist
any ingress of microbial contamination during product
shelf life.

- Container-closure integrity test requirements are covered
in USP <1207>
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Container-closure integrity test

- Ampoules that have been sealed by fusion must be
subjected to a test to determine whether or not a
passageway remains to the outside; if so, all or a part of
the contents may leak to the outside and spoil the
package, or micro-organisms or other contaminants may
enter.
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Container-closure integrity test

- This test is usually

performed by producing a =~ *a_m% '

negative pressure within »
completely sealed ampoule, ?

while the ampoule is
submerged entirely in a
deeply colored dye solution. &

- Most often, approximately {
1% methylene blue solution ; ;
IS employed.

- After carefully rinsing the
dye solution from the !
outside, color from the dye
will be visible within a leaker. 1
Leakers, of course, are -
discarded S o leksd 2y o Ng Contuner O s ] el

od\es_nes Ul <56 1% mediglen bhe 5d o

—
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