Final PQRI Container Closure WG     05September2006


Protocol for HDPE Container MVTR Measurement

Purpose

The purpose of the test is to construct weight gain profiles, due to moisture ingress, of 60 cc HDPE bottles, with intact or breached induction seals, when stored at 23C and 40C and 75% RH. The profiles will be compared to determine the time needed to reach steady state, the time duration and number of data points needed for MVTR calculation, the variability in data due to samples and testing labs, and to determine if the empty bottles (i.e. the “control”) are needed for accurate MVTR determination. 

Overview

The bottles are uniquely identified and then filled with appropriate amount of desiccant and are induction-sealed.  The seal of a designated number of these bottles are then breached and the bottles are capped according to the prescribed procedure.  Subsequently, both the intact and breached bottles are stored in environmental chambers controlled at 40±2°C/75±5%RH or 23±2°C/75±3%RH.  The weight gain of each sample is measured and recorded according to the prescribed procedure.  The average rate of moisture vapor permeation (MVTR), in mg per day per bottle is calculated according to the prescribed procedure, and the results are tabulated for statistical analysis and for determination of the MVTR of the specific bottle closure system at the two testing conditions.

This testing protocol is drafted according to the principles described in ASTM 96E for ensuring accurate weight-gain measurement, as summarized in Attachment A.

Instrument and Facility

· An analytical balance with 0.1 mg precision and >100 g capacity

· A packaging room with environmental control (record T&RH)

· An Enercon, Lepel or equivalent induction sealer

· Environmental chambers that have been qualified and mapped to maintain  40±2°C/75±5%RH and 23±2°C/75±3%RH

· A weighing room with environmental control at 75F (24°C)/40%RH or below, preferably; record the actual T&RH during weighing

· Calibrated Torque Meter

Materials

· At least four hundred 60 ml HDPE Square Squeeze-and-Turn bottles supplied by O-I per drawing C-I-75660-01A-00 Rev. H

· At least four hundred 28/400 CR Squeeze-and-Turn closures with Selig FS1-7 induction seal supplied by O-I per drawing QIM-500-358 Rev. D. 

· 12,000 grams calcium chloride purified grade part number VWR JT1313

· All materials have passed the incoming inspection acceptance criteria

Sample Preparation at the Manufacturing Plant
Desiccant

· Desiccant should be taken from the original container and opened just prior to use.  Place bulk desiccant in shallow container, taking care to exclude any fine powder.  Dry at 210 degree Celsius for a minimum of one hour and cool in a glass desiccator for at least 30 minutes.  The desiccator should be kept closed during packaging of the bottles.  No desiccant should be exposed to the ambient environment unprotected for more than 10 min

Bottles with Desiccant
· To each of >240 bottles, add 30+-3.0 g of the desiccant.  Immediately close the bottles with the S&T CR cap, manually without significant torque.

· Using a calibrated instrument, close the bottles with the cap in accordance with the procedure described in USP <671>.  Activate the seal with the induction sealer
.

· Mark each bottle sequentially 1-240
Empty Bottles

· Follow the same procedure as described above and prepare >160 induction-sealed bottles without any desiccant.  
· Instead  of desiccant add glass glass beads per USP<671>  to the same volume as the desiccant
· Mark each bottle sequentially 1-160
Shipping of Sample to Testing Labs

· Place at least 60 (e.g. 70) bottles containing desiccant and at least 40 (e.g. 50) empty bottles (with caps) in an appropriate container and FedEx them to the 4 testing labs within 3 days.

Sample Preparation and Weight Measurement at the Testing Labs
Intact Bottles

· Separate 60 bottles-with-desiccant into two equal parts, A & B mark them with non-erasable ink (e.g. A1, B2, etc.)

· Measure and record the initial weight to the 4th decimal point (0.1 mg) of each bottle in group A (30 in total).  Place 15 group-A bottles each in the 40°C and 23°C chambers, respectively.  Measure and record the weight of each bottle every 14 days for 98 days, to the 4th (0.1 mg).  Before each weighing, the bottles are removed from the chamber and allowed to equilibrate for ~30 min in the room (preferably with T/RH control to 75F (24°C)/40%RH or below) where the weighing takes place.  Minimize the time-out-of-chamber to below 2 hrs. 

· Mark the 40 empty bottles with non-erasable ink as C1, C2, etc.

· Place 10 empty bottles with intact seal in each of the environmental chambers at the same time when the desiccated bottles are placed (20 bottles in total).

· Measure and record the weight of each of the empty bottles as for the desiccated bottles.

Breached Bottles

· Breach the seal of group-B bottles (30 in total) according to the attached procedure.  Close these bottles with the cap according to the prescribed procedure (USP <671>).
· Weigh and record the weight of each of the group-B bottles with breached seal to the 4th decimal point (0.1 mg).  Store 15 bottles each in the 23° and 40° chambers, respectively, as with the intact bottles. Measure and record the weight of each bottle to the 4th decimal point (0.1 mg) every 7 days for 49 days.  Before each weighing, the bottles are removed from the chamber and allowed to equilibrate for ~30 min in a room (preferably with T/RH control to 75F (24°C)/40%RH or below) where the weighing takes place.

· Breach the seal of the remaining 20 empty bottles according to the prescribed procedure.  Close these bottles with the cap according to the prescribed procedure (USP <671>).

· Place 10 empty bottles with breached seal in each of the environmental chambers at the same time when the desiccated bottles are placed.

· Measure and record the weight of each of the empty bottles as for the desiccated bottles.

The number of bottles to test under different conditions is summarized in Table 1.

Table 1.
Number of bottles to be tested under different conditions

	Number of test labs
	4
	4
	4
	4
	4

	
	23°C/75%RH -Intact
	23°C/75%RH -Breached
	40°C/75%RH -Intact
	40°C/75%RH -Breached
	Number of bottles

	Desiccated bottles per lab
	15
	15
	15
	15
	60

	Empty bottles per lab
	10
	10
	10
	10
	40

	Number of bottles
	100
	100
	100
	100
	400


Data Recording
All test information, such as the sample identifications including the packaging component materials (e.g. resin, additives, etc.), vendors, brands, lot numbers, instrument used, calibration certificates (e.g. analytical balance, torque meter & instrument, etc.), chamber brand, chamber calibration, chamber T/RH records, actual weight data, etc. must be recorded in the laboratory notebook in accordance with cGLP.  Use the attached spreadsheet to record raw data.
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Weight Gain Calculation and Tabulation

Raw data at each weighing time point for each bottle, with intact seal or broached seal, are to be reported in a spreadsheet for further analysis, and for MVTR determination based on data collected for the bottles.

The weight gain over the initial at each weighing time point, i, is determined according to the following equation:
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 is the weight difference, in mg, between the weighing time point and the initial for each of the 15 desiccant-containing bottles, and
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 is the average weight gain relative to the initial of the 10 empty bottles.

In principle, a plot of 
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 vs. time will yield a linear relationship after “steady state” permeation is achieved.  The slope of the linear relationship, expressed in terms of mg/day/bottle, is the “MVTR” of the particular bottle sample.

Data Treatment for MVTR

Weight-gain profiles of individual bottles will be constructed. The profiles will be compared to determine the time needed to reach steady state, the time duration and number of data points needed for MVTR calculation, the variability in data due to samples and testing labs, and to determine if the empty bottles (i.e. the “control”) are needed for accurate MVTR determination. 

Attachment A

PQRI Experiment for WVTR Test Method

Multiple Dose Packages (Bottles)

Test Intervals, and Weight Gain 

ASTM E 96 Calculator Information

60 mL HDPE Bottles with Induction Seal on Mouth

Child-Resistant Closure Specified

Desiccant: calcium chloride 

Balance Sensitivity 0.1 mg Conditions 23 (C/75% RH

	Bottle Seal
	Seal Intact
	Seal Breached

	Duration of Test, days
	98
	49

	Estimated Total Wt Gain, mg
	 29.4

(assuming 0.3 mg/bottle/day)
	 343

(assuming 7 mg/bottle/day) 

	Weighing Interval, days
	14 (7 points)
	7 (7 points)

	Estimated Wt Gain/Interval, mg
	 4.2
	49

	Amount Desiccant Required, g
	30
	30

	Min No of Bottles Required
	15 (each bottle to be weighed separately)
	15 (each bottle to be weighed separately)


Balance Sensitivity 0.1 mg Conditions 40(C/75% RH

	Bottle Seal
	Seal Intact
	Seal Breached

	Duration of Test, days
	98
	49

	Estimated Total Wt Gain, mg
	117.6

(assuming 1.2 mg/bottle/day)
	1372

(assuming 28 mg/bottle/day)

	Interval, days
	14 (7 points)
	7 (7 points)

	Estimated Wt Gain/Interval, mg
	17
	20

	Amount Desiccant Required, g 
	30 
	30 

	Min No of Bottles Required
	15 (each bottle to be weighed separately) 
	15 (each bottle to be weighed separately)


Attachment B

Procedure for breaching the induction-seal and preparing the breached bottle samples 

The induction inner-seal must be breached by testing laboratory in a consistent manner.  The testing laboratory must puncture the seal using either a razor blade or a conical instrument, leaving a flat consistent inner-seal residue on the lip of the bottle. After breaching, the bottles must be closed and opened with caps for 30 times and re-torque at the end in accordance with the procedure described in USP <671>, MULTIPLE-UNIT CONTAINERS FOR CAPSULES AND TABLETS.

� The induction seal must pass ASTM D 3078-02 at 15 inches mercury (or equivalent) vacuum-dye leak test.
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Weight Data - Breached Bottle

						Multiple Dose Packages (Bottles)

						Data Sheet (Breached)

						Enter Bottle Weights in Grams to 4 Decimal Places (ex: 12.3456)

		Testing Lab Name

								Time Point (Days)

		Condition		Container/Seal Type		Container #		Initial		7		14		21		28		35		42		49

		23C/75%RH		Control		1

		23C/75%RH		Control		2

		23C/75%RH		Control		3

		23C/75%RH		Control		4

		23C/75%RH		Control		5

		23C/75%RH		Control		6

		23C/75%RH		Control		7

		23C/75%RH		Control		8

		23C/75%RH		Control		9

		23C/75%RH		Control		10

		23C/75%RH		Broached		1

		23C/75%RH		Broached		2

		23C/75%RH		Broached		3

		23C/75%RH		Broached		4

		23C/75%RH		Broached		5

		23C/75%RH		Broached		6

		23C/75%RH		Broached		7

		23C/75%RH		Broached		8

		23C/75%RH		Broached		9

		23C/75%RH		Broached		10

		23C/75%RH		Broached		11

		23C/75%RH		Broached		12

		23C/75%RH		Broached		13

		23C/75%RH		Broached		14

		23C/75%RH		Broached		15

		40C/75%RH		Control		1

		40C/75%RH		Control		2

		40C/75%RH		Control		3

		40C/75%RH		Control		4

		40C/75%RH		Control		5

		40C/75%RH		Control		6

		40C/75%RH		Control		7

		40C/75%RH		Control		8

		40C/75%RH		Control		9

		40C/75%RH		Control		10

		40C/75%RH		Broached		1

		40C/75%RH		Broached		2

		40C/75%RH		Broached		3

		40C/75%RH		Broached		4

		40C/75%RH		Broached		5

		40C/75%RH		Broached		6

		40C/75%RH		Broached		7

		40C/75%RH		Broached		8

		40C/75%RH		Broached		9

		40C/75%RH		Broached		10

		40C/75%RH		Broached		11

		40C/75%RH		Broached		12

		40C/75%RH		Broached		13

		40C/75%RH		Broached		14

		40C/75%RH		Broached		15





Test Information - Breached

		

				PQRI Experiment for WVTR Test Method

				Multiple Dose Packages (Bottles)

				Test Information (Breached)

		Testing Lab Name

						Time Point (Days)

		Condition		Additional Info		Initial		14		28		42		56		70		84		98

		23C/75%RH		Temp/RH*

				Date

				Torque Applied** (Initial Only)				NA		NA		NA		NA		NA		NA		NA

		40C/75%RH		Temp/RH*

				Date

				Torque Applied** (Initial Only)				NA		NA		NA		NA		NA		NA		NA

		* Temperature and Humidity in room where testing is performed.

		** Midpoint





Weight Data - Intact

						PQRI Experiment for WVTR Test Method

						Multiple Dose Packages (Bottles)

						Data Sheet (Intact)

						Enter Bottle Weights in Grams to 4 Decimal Places (ex: 12.3456)

		Testing Lab Name

								Time Point (Days)

		Condition		Container/Seal Type		Container #		Initial		14		28		42		56		70		84		98

		23C/75%RH		Control		1

		23C/75%RH		Control		2

		23C/75%RH		Control		3

		23C/75%RH		Control		4

		23C/75%RH		Control		5

		23C/75%RH		Control		6

		23C/75%RH		Control		7

		23C/75%RH		Control		8

		23C/75%RH		Control		9

		23C/75%RH		Control		10

		23C/75%RH		Intact		1

		23C/75%RH		Intact		2

		23C/75%RH		Intact		3

		23C/75%RH		Intact		4

		23C/75%RH		Intact		5

		23C/75%RH		Intact		6

		23C/75%RH		Intact		7

		23C/75%RH		Intact		8

		23C/75%RH		Intact		9

		23C/75%RH		Intact		10

		23C/75%RH		Intact		11

		23C/75%RH		Intact		12

		23C/75%RH		Intact		13

		23C/75%RH		Intact		14

		23C/75%RH		Intact		15

		40C/75%RH		Control		1

		40C/75%RH		Control		2

		40C/75%RH		Control		3

		40C/75%RH		Control		4

		40C/75%RH		Control		5

		40C/75%RH		Control		6

		40C/75%RH		Control		7

		40C/75%RH		Control		8

		40C/75%RH		Control		9

		40C/75%RH		Control		10

		40C/75%RH		Intact		1

		40C/75%RH		Intact		2

		40C/75%RH		Intact		3

		40C/75%RH		Intact		4

		40C/75%RH		Intact		5

		40C/75%RH		Intact		6

		40C/75%RH		Intact		7

		40C/75%RH		Intact		8

		40C/75%RH		Intact		9

		40C/75%RH		Intact		10

		40C/75%RH		Intact		11

		40C/75%RH		Intact		12

		40C/75%RH		Intact		13

		40C/75%RH		Intact		14

		40C/75%RH		Intact		15





Test Information - Intact

		

				PQRI Experiment for WVTR Test Method

				Multiple Dose Packages (Bottles)

				Test Information (Intact)

		Testing Lab Name

						Time Point (Days)

		Condition		Additional Info		Initial		14		28		42		56		70		84		98

		23C/75%RH		Temp/RH*

				Date

		40C/75%RH		Temp/RH*

				Date

		* Temperature and Humidity in room where testing is performed.
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