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6. CHEMICAL RESISTANCE : 3 2, 2011 USP 34 ( 660 } CONTAINERS—GLASS
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Table 2. Test Limits for Powdered Glass Test

Limits
Type|General Description: Type of Size,;| mL of 0.020
Test mL N Acid
I Highly resistant, Powdered All 1.0
borosilicate glass Glass
III {Soda-lime glass Powdered All 8.5
Glass

2 The description applies to containers of this type of glass usqally

available.
b size indicates the overflow capacity of the container.

6.2 Surface Glass Test
Table 3. Volume of Test Liquid and Number of Titrations

Volume of Test
Liquid for One |Number of
Filling Volume (mL) | Titration (mL) | Titrations
Up to 3 25.0 1
Above 3 and up to 30 [50.0 2
Above 30 and up to 100|100.0 2
Above 100 100.0 3 e
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Table 4. Test Limits for Surface Glass Test

Maximum Volume of 0.01 M HCI per 100 mL
of Test Liquid (mL)
Filling Volume Types I and II Type 111
(mL)
Up to 1 2.0 20.0
gbove 1 and Up to 1.8 17.6
gbove 2 and Up to 1.3 i13.2
Above 5 and Up to 1.0 i0.2
10
Above 10 and Up
to 20 0.80 i
Above 20 and Up
to 50 0.60 o
Above 50 and Up
to 100 0.50 +
Above 100 and Up
to 200 0.40 >0
Above 200 and Up
to 500 0.30 >0
Above 500 0.20 2.2

7. %6 (Arsenic) * & 0.1 ppm -
e ko B A Surface Glass Test °
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Table 2. Limits for Plastic Classes I-VI and

Glass Types |, II, and Ili
Maximum Percentage of Light
Transmission at Any Wavelength
between 290 and 450 nm
Nominal Size| Flame-sealed | Closure-sealed
(in mL) Containers Containers

1 50 25

2 45 20

5 40 15

10 35 13

20 30 12

50 15 10
9. HF -
(1)2011 USP 34 #& (660) Containers-Glass ¢
(2)2011 USP 34 s& (671) Containers-Performance Testing °
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{ 660) CONTAINERS—GLASS

Glass containers for pharmaceutical use are intended to come into direct contact with
pharmaceutical preparations. Glass used for pharmaceutical containers is either a
borosilicate (neutral) glass or a soda-lime glass. Borosilicate glass contains a significant
amount of boric oxide, aluminum oxide, and alkali and/or alkaline earth oxides.
Borosilicate glass has a high hydrolytic resistance due to the chemical compaosition of
the glass itself; it is classified as Type | glass. Soda-lime glass is a silica glass containing
alkali metal oxides. Soda-lime glass has a moderate hydrolytic resistance due to the
chemical composition of the glass itself; it is classified as Type lil glass. The inner
surface of glass containers may be treated, for example, to improve hydrolytic
resistance. The treatment of Type lll soda-lime glass containers will raise their hydrolytic
resistance from a moderate to a high level, changing the classification of the glass to
Type ll.

The outer surface of glass containers may be treated to reduce friction or for protection
against abrasion or breakage. The treatment of the outer surface does not come into
contact with the inner surface of the container. Glass may be colored to provide
protection from light or may have a coating applied to the outer surface. Such containers
will meet the requirements for Light Transmission under Containers—Performance
Testing { 671} . A clear and colorless or a translucent container that is made light-
resistant by means of an opaque enclosure (see Light-Resistant Container in
Preservation, Packaging, Storage, and Labeling under the General Notices) is exempt
from the requirements for Light Transmission.

The quality of glass containers is defined by measuring their resistance to chemical
attack. In addition, Type | containers for aqueous parenteral preparations are tested for
arsenic release, and colored glass containers are tested for light transmission.

CHEMICAL RESISTANCE

The following tests are designed to determine the resistance to water attack of new (not
previously used) glass containers. The degree of attack is determined by the amount of
alkali released from the glass under the influence of the attacking medium under the
conditions specified. This quantity of alkali is extremely small in the case of the more
resistant glasses, thus calling for particular attention to all details of the tests and the use
of apparatus of high quality and precision. The tests should be conducted in an area
relatively free from fumes and excessive dust.

Glass Types— Glass containers suitable for packaglng Pharmacopeial preparations. may
be classified as in Table 7 on the basis of the tests set forth in this section. Contarne%? ‘.\
A

Type | borosilicate glass are generally used for preparations that are intended for \
101. 07 03 j
parenteral administration. Containers of Type | glass, or of Type II glass (i.e., soda- Ilme ;
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glass that is suitably dealkalized) are usually used for packaging acidic and neutral
parenteral preparations. Type | glass containers, or Type Il glass containers (where
stability data demonstrate their suitability), are used for alkaline parenteral preparations.
Type Il soda-lime giass containers usually are not used for parenteral preparations,
except where suitable stability test data indicate that Type Il glass is satisfactory for the
parenteral preparations that are packaged therein.

Table 1. Glass Types

Type General Description Type of Test
I |Highly resistant, borosilicate glass)Powdered Glass
Il |Treated soda-lime glass Watler Attack
il |Soda-lime glass Powdered Glass

Apparatus—
Autoclave — For these tests, use an autoclave capable of maintaining a temperature of

121 £2.0°, equipped with a thermometer, a pressure gauge, a vent cock, and a rack
adequate to accommodate at least 12 test containers above the water level.

Mortar and Pestle — Use a hardened-steel mortar and pestle, made according to the

specifications in Figure 1.
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