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Uniformity of delivered dose of nasal prepa-1 

rations 2 
 3 

This general chapter applies to certain preparations for na-4 

sal administration that are supplied in containers intended to 5 

deliver defined doses of the active substance(s) for nasal ad-6 

ministration. For the purpose of the pharmacopoeia the con-7 

tainer closure system/delivery device for a nasal preparation 8 

is referred to as a container. 9 

Uniformity of delivered dose of a multidose container 10 

must be ensured within a container (i.e., “intra-“) and be-11 

tween containers (i.e., “inter-“). For single dose nasal prepa-12 

rations, the inter-container test must be performed. 13 

Procedures and sampling schemes both for combined in-14 

tra- and inter-container testing and for separate testing are ac-15 

ceptable, if justified and authorized. Separate intra- and inter-16 

container testing is not required when combined intra- and 17 

inter-container testing is performed. In addition to the follow-18 

ing combined or separate intra- and inter-container testing 19 

procedures, other testing procedures are acceptable, if justi-20 

fied and authorized. 21 

An example of a combined intra- and inter-container sam-22 

pling scheme is to take 10 containers and collect the first dose 23 

from 3 containers, the middle dose from 4 containers and the 24 

last dose from 3 containers and then determine the delivered 25 

dose. 26 

For all tests, prepare and use the container as directed in 27 

the instructions to the patient. If necessary, before and be-28 

tween dose collections, store the containers to discharge elec-29 

trostatic charges. 30 

For preparations containing more than 1 active substance, 31 

carry out the test for uniformity of delivered dose for each 32 

active substance. 33 

1.  Intra-container testing 34 

1.1.  Metered-dose nasal sprays 35 

1.1.1.  Apparatus 36 

Use an apparatus capable of quantitatively collecting the 37 

delivered dose. At the very minimum, the following aspects 38 

should be taken into consideration when selecting an appa-39 

ratus: actuation direction (vertical or tilted), connection be-40 

tween container and apparatus, sampling efficacy, need for 41 

an airflow system, venting of collection apparatus and mode 42 

of actuation. 43 

1.1.2.  Procedure 44 

Unless otherwise prescribed or justified and authorized, 45 

perform 10 determinations of the delivered dose by collecting 46 

the first 3 doses, the middle 4 doses and the last 3 doses from 47 

a single container using the procedure described below. 48 

Unless otherwise prescribed in the instructions to the pa-49 

tient discharge the first delivery to waste. Then connect the 50 

container to the apparatus. Discharge the contents into the ap-51 

paratus until the number of deliveries that constitute the min-52 

imum recommended dose have been sampled. Quantitatively 53 

collect the contents of the apparatus and determine the 54 

amount of active substance as the delivered dose. 55 

Repeat the procedure for an additional 2 doses using the 56 

same container. 57 

Discharge the container to waste until (n/2) + 1 deliveries 58 

remain, where n is the number of deliveries stated on the label. 59 

Collect 4 doses using the procedure described above. 60 

Discharge the container to waste until 3 doses remain. Col-61 

lect these 3 remaining doses using the procedure described 62 

above. 63 

For metered-dose nasal sprays that are solutions, if justi-64 

fied and authorized the uniformity of delivered dose can be 65 

replaced by the test for uniformity of delivered mass (i.e. 66 

there is a relationship between the amount of active substance 67 

sprayed and the change in container weight). Following the 68 

procedure described above, replace the determination of de-69 

livered dose with the determination of the delivered mass by 70 

weighing the container before and after discharging the con-71 

tainer at each step calculating the difference between the two 72 

masses. 73 

1.1.3.  Evaluation 74 

The uniformity of delivered dose is evaluated on the basis 75 

of the average value of the 10 delivered doses and their indi-76 

vidual results. Since tolerance of the uniformity of delivered 77 

dose required for a nasal preparation is different depending 78 

on the kind of active ingredients, its content, delivered dose 79 

and dosage form, the appropriate tolerance range should be 80 

set for each product. 81 

1.2  Metered-dose nasal powders 82 

1.2.1.  Apparatus 83 

Use an apparatus capable of quantitatively collecting the 84 

delivered dose. At the very minimum, the following aspects 85 

should be taken into consideration when selecting an appa-86 

ratus: actuation direction (vertical or tilted), connection be-87 

tween container and apparatus, sampling efficacy, need for 88 

an airflow system, venting of collection apparatus and mode 89 

of actuation. 90 

1.2.2.  Procedure 91 

Unless otherwise prescribed or justified and authorized, 92 

perform 10 determinations of the delivered dose by collecting 93 

the first 3 doses, the middle 4 doses and the last 3 doses from 94 

a single container using the procedure described below. 95 

Unless otherwise prescribed in the instructions to the pa-96 

tient discharge the first delivery to waste. Then connect the 97 

container to the apparatus using an adapter. Discharge the 98 

contents into the apparatus until the number of deliveries that 99 

constitute the minimum recommended dose have been sam-100 

pled. Quantitatively collect the contents of the apparatus and 101 

determine the amount of active substance as delivered dose.  102 
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Repeat the procedure for an additional 2 doses using the 103 

same container. 104 

Discharge the container to waste until (n/2) + 1 deliveries 105 

remain, where n is the number of deliveries stated on the label. 106 

Collect 4 doses using the procedure described above. 107 

Discharge the container to waste until 3 doses remain. Col-108 

lect these 3 remaining doses using the procedure described 109 

above. 110 

1.2.3.  Evaluation 111 

The uniformity of delivered dose is evaluated on the basis 112 

of the average value of the 10 delivered doses and their indi-113 

vidual results. Since tolerance of the uniformity of delivered 114 

dose required for a nasal preparation is different depending 115 

on the kind of active ingredients, its content, delivered dose 116 

and dosage form, the appropriate tolerance range should be 117 

set for each product. 118 

2.  Inter-container testing 119 

Inter-container testing is to be conducted for preparations 120 

for nasal administration supplied in single dose and multi-121 

dose containers. A suitable apparatus, experimental set-up, 122 

and evaluation procedure are described in section 1. Intra-123 

container testing. 124 

An example of a suitable inter-container testing scheme is 125 

to take 10 containers and collect the first dose from each con-126 

tainer and then determine the delivered dose. 127 

Alternatively, the combined intra- and inter-container 128 

sampling scheme or other inter-container testing procedures 129 

are acceptable, if justified and authorized. 130 

 131 


