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Summary 
The World Health Organization (WHO) Expert Committee on Biological Standardization (ECBS) 

has recognized (2007) the need for an International Standard for Parathyroid Hormone 1-84 for the 

calibration of assays to control the quality and potency of PTH 1-84 used in the treatment of 

osteoporosis, and for the calibration of assays used in the diagnosis of disorders of calcium 

metabolism. 

 

We report here the characterization of a preparation of recombinant PTH 1-84 (currently designated 

NIBSC reference reagent 95/646) in an international collaborative study carried out by 13 

laboratories in 5 countries.  

 

Estimates of the PTH 1-84 content of the candidate International Standard by amino acid analysis 

were in close agreement with data obtained from a previous international collaborative study to 

value assign the candidate International Standard and indicated that it would be suitable to serve 

as an International Standard with an assigned content of 100 µg per ampoule. The results of this 

study also indicate that the candidate standard appears sufficiently stable, on the basis of a thermally 

accelerated degradation study, to serve as an International Standard.  

 

Introduction 
Parathyroid hormone (PTH) is an 84 amino acid peptide hormone that is the primary endocrine 

regulator of calcium metabolism (1). Endogenous PTH is produced by cells in the parathyroid 

gland and it plays a major role in the maintenance of calcium and phosphate homeostasis and 

healthy bone metabolism.  PTH1-84 assays are essential for the diagnosis and monitoring of 

disorders of calcium metabolism. A large number of tests for PTH1-84 are now performed for 

patients with secondary hyperparathyroidism arising from chronic kidney disease (CKD) (2). 

Clinical practice guidelines for monitoring patients with end stage renal disease (ESRD), 

published in 2003 by the National Kidney Foundation in the United States demonstrated a 

requirement for the establishment and universal adoption of an International Standard for PTH1-

84 to improve the comparability of PTH methods used for testing patients with ESRD. In support 

of this, UK National External Quality Assessment Service (NEQAS) distributions have 

suggested that much of the between-method differences in PTH measurements are caused by 

differences in assay calibration and that a single International Standard for PTH is required.  

 

PTH1-84 continues to have potential as a therapeutic product. When administered as a subcutaneous 

injection, PTH1-84 increases bone mineral density and can prevent vertebral fractures and this has 

led to the production of recombinant human PTH1-84 which is in development (Phase 3) as a therapy 

for osteoporosis. There is currently an International Standard available for the FDA-approved 

teriparatide (PTH1-34). However, PTH1-84 differs from PTH1-34 in that it contains the C-terminal 

region of PTH, and as such, requires a separate International Standard. 

 

Although there have been several reference materials for the in vitro and in vivo bioassay of bovine 

PTH and for the immunoassay of bovine and human PTH, these have never been suitable for 

biological assays of human PTH. In addition, the immunoassay reference preparation for human 

PTH, the 1
st
 IRP coded 79/500, was calibrated in international units (IU) and this standard has not 

found wide acceptance because estimates of circulating PTH are expressed in mass units, 

typically pg per ml or pmol per litre. A preparation of recombinant PTH1-84 was ampouled in 

1995 (currently designated NIBSC reference reagent 95/646) and was the subject of a small 

international collaborative study in 2000. In this study, because of the technical difficulties in 

directly calibrating the small amount of material in the ampoules using amino acid analysis 

(AAA), the study was designed to establish “primary calibrants” consisting of a limited number 
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of ampoules with a much higher PTH content, in the absence of any carrier. The preparation 

coded 95/646 was to be calibrated by HPLC (using peak areas) in terms of this primary calibrant 

which had been value-assigned by AAA and UV absorbance. However, although the laboratory 

estimates for the PTH content of the primary calibrant based on UV absorbance measurements 

were in close agreement (661 µg per ampoule), the data set for the AAA on the primary calibrant 

was highly variable (individual estimates ranged from 383 µg per ampoule to 700 µg per 

ampoule and mean laboratory estimates were non-homogeneous). The overall mean estimate for 

the PTH content of the primary calibrant, using AAA, was 567.5 µg per ampoule. However, the 

variability of this AAA data meant that no agreement was reached on a consensus value. 

Although this earlier study was designed to include ampoules of a primary calibrant because 

AAA could not be reliably performed on ampoules of 95/646 directly, current AAA technologies 

have allowed an accurate mass content of PTH to be determined directly for ampoules of 95/646. 

This primary reference method has been used here to define an agreed content for ampoules of 

95/646. In addition, we have used the UV absorbance data from the earlier study to 

retrospectively assign a PTH content to the primary calibrant described above, and this value has 

been used in HPLC assays to calibrate the candidate standard to provide supportive data on the 

agreed content of ampoules of 95/646. 

 

The aims of the study were, therefore:  

• to assign a mass value to ampoule contents of the candidate standard 95/646 by amino-

acid analysis; 

• to establish correlation with the existing IRP for human PTH (79/500)  

• to establish correlation with existing working (in-house) standards of human PTH 

• to demonstrate the suitability of the preparation to serve as the International Standard for 

PTH by examining its behaviour in immunological and biological assay systems 

 

Participants 
13 laboratories in 5 countries took part in the current study and are listed alphabetically, by 

country, in Table 1. Throughout the study each participating laboratory is referred to by a code 

number.  These code numbers were randomly assigned and do not reflect the order of listing. Table 

2 lists the laboratories that contributed data to the initial study in 2000. 

 

Table 1: List of participants in the current collaborative study 
Dr Stefaan Marivoet and Annick Strauven, TOSOH Bioscience, Transportsraat 4, B-3980 

Tessenderlo, BELGIUM 

Dr. Gilles Kertesz, Product Investigations Manager, Beckman Coulter, 130 Av. De Lattre de 

Tassigny, 13009 Marseille, FRANCE 

Dr. Achim Escherich, Reagent Program Management SWA, Roche Diagnostics Ltd., Roche  

Forrenstrasse, CH-6343 Rotkreuz, SWITZERLAND 

Dr Melanie Moore and Mr Richard Tiplady, Biotherapeutics, NIBSC, Blanche Lane, South 

Mimms, Potters Bar, EN6 3QG, UK 

Dr Catharine Sturgeon and Mr Andy Ellis, UK NEQAS, Department of Clinical Biochemistry, 

Royal Infirmary, Edinburgh, EH16 4SA, UK 

Dr Carl Dolman, Biotherapeutics, NIBSC, Blanche Lane, South Mimms, Potters Bar, EN6 3QG, 

UK 

Dr Adrian Bristow, TDI, NIBSC, Blanche Lane, South Mimms, Potters Bar, EN6 3QG, UK 

Dr John Fox, Alta Bioscience, University of Birmingham, Edgbaston, Birmingham, B15 2TT, 

UK 
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Mr Peter Sharratt, Department of Biochemistry, University of Cambridge, 80 Tennis Court Road, 

Cambridge, CB2 1GA, UK 

Dr Gregory Beck and Dr Viren Sarin, Biopharmaceutical Research and Development, Eli Lilly 

and Co., 1223 West Morris Street, Building 314, Indianapolis 46221, USA 

Dr. Thomas P. Mawhinney, Room 4 Agriculture Building, Dept. Biochemistry and Child Health, 

University of Missouri – Columbia, Columbia, MO  65211, USA 

Dr. Yan Xue, Technical Operations, Siemens Healthcare Diagnostics Inc., 5210 Pacific 

Concourse Drive, Los Angeles, California CA 90045, USA 

Dr. Tanja Dubravcic, Technical Operations, Siemens Healthcare Diagnostics Inc., 333 Coney 

Street, East Walpole, MA 02032, USA 

 

Table 2: List of participants in the previous collaborative study in 2000 
D. Smythe, TGA Laboratories, Symonston, ACT, AUSTRALIA. 

Dr Michel Girard, Dr Harold N Rode, Bureau of Drug Research, Sir F G Banting Research 

Centre, Tunney's Pasture, Ottawa, Ontario, CANADA 

Dr A Robinson, Allelix Biopharmaceuticals Inc., 6850 Goreway Drive, Mississauga, Ontario, 

CANADA 

Dr J Mizoguchi, Asahi Chemical Industry Co.ltd, Shibaura Square Building (4F), 9-25 Shibaura 

4-Chome, Tokyo, JAPAN  

Dr D.H.Park, Korea Green Cross Corp, 1465-4 Seocho-dong, Seochu-ku, Seoul, KOREA 

Dr D Pelling, BIBRA International, Carshalton, Surrey SM5 4DS, UK 

P.Puntin, IDS Ltd, Boldon Business Park, Boldon, Tyne & Wear, NE35 9PD, UK 

Dr P H Corran, B Rafferty, NIBSC, South Mimms, Potters Bar, EN6 3QG, UK 

Dr Henry A Havel, Dr Denis Chen, Dr David Allen, Eli Lilly Research Laboratories, Eli Lilly 

and Company, Indianapolis, IN 46285, USA  

 

Materials 

Bulk materials and preparation of ampoules of PTH 
A batch of recombinant human-sequence PTH1-84 produced in E.coli was obtained as five bottles 

each containing the lyophilised residue of approximately 45 mg PTH1-84. For the fill, 2300 ml water 

for irrigation and 2.645 ml glacial acetic acid AR (final concentration 20 mM) was sparged with 

filtered oxygen-free nitrogen for 20 minutes. To each bottle of lyophilised PTH1-84, 100 ml of the 

deoxygenised 20 mM acetic acid was added, and the protein dissolved by gentle mixing and 

immersion of the bottle in an ultrasonic bath. A 100 µl aliquot was withdrawn for identification (by 

reversed-phase HPLC and capillary zone electrophoresis), and the UV spectrum obtained on a 1 ml 

aliquot (which was returned to the bulk solution). The contents of the five bottles were combined 

together with washings and added to the remainder of the 20 mM acetic acid. While the solution 

was stirred gently on a magnetic stirrer, 23 g of AR trehalose was added, the container was flushed 

with oxygen-free nitrogen, sealed and stirred gently overnight at 4
o
C to equilibrate fully. All 

glassware was pre-heated at 200
o
C for 2 hours to reduce pyrogen contamination. The following 

morning the solution was distributed into 2206 glass ampoules: the mean solution content was 

1.0139 g ± 0.16%, determined by check-weighing 30 ampoules at different times during the fill. 

The ampoules were then frozen and lyophilised by standard techniques on refrigerated shelves. 

After 90 hours, the shelves were allowed to warm to ambient temperature (20
o
C) and lyophilisation 

continued for a further 24 hours. The vacuum was released with oxygen-free nitrogen, the ampoules 

were stoppered with labyrinthine plugs and sealed by glass fusion. The ampoules were then tested 

individually for leaks, labelled and stored at -20
o
C. Ampoules contained a mean dry weight of 9.4 

mg. Residual moisture (Karl Fischer) was approximately 40.0 µg/ampoule or 0.43% of content. 

Preliminary physicochemical analysis suggests that each ampoule contained 90 µg PTH1-84.  
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The preparations for this study are listed in Table 3. Some thermally accelerated degradation 

samples were only available in limited numbers. In addition, participants were asked to include 

their own in-house standards in the assays. 

 

Table 3: Preparations supplied to participants in the current collaborative study 
 

hPTH preparation Ampoule unitage/nominal content 

Human PTH for Immunoassay,  

International Reference Preparation, 79/500, 

stored at -20°C  

 0.1 IU/ampoule by definition 

Nominally 20 ng PTH, 0.25 mg human albumin, 

1.25 mg lactose 

Candidate International Standard, 95/646, stored 

at -20°C  

Nominally 90 µg PTH plus 10 mg trehalose 

 

Accelerated thermal degradation (ATD) samples 

of Candidate International standard, 95/646 stored 

at +4°C, +20°C, +37°C and +45°C for 6 months 

Content assumed to be 90 µg PTH plus 10 mg 

trehalose 

 

 

Study design and assay methods contributed 
A list of the methods which were contributed by the laboratories that participated in the previous 

collaborative study in 2000 has been provided in Appendix 2 (Table A2.1). A list of the materials 

supplied to these participants is also provided in Appendix 2 (Table A2.2) Where data from the 

original study has been used to confirm data in this current study, a brief description of the relevant 

method has also been provided. 

 

Amino acid analysis (AAA) for PTH 1-84 content of the candidate standard 

95/646 
Participants were requested to derive estimates of the PTH content of 95/646 by amino acid 

analysis following the method usually employed in their own laboratory and paying attention to 

the handling instructions for the material as outlined in the study protocol (Appendix 3).  Three 

ampoules of the candidate were provided and participants were asked to carry out at least 

duplicate analytical runs for each ampoule. 

 

Immunoassay of candidate standard, 95/646 
Participants were requested to carry out the assay(s) normally in use in their laboratory and, where 

possible, to perform at least two independent assays, using fresh ampoules/vials, each assay to 

include all of the preparations allocated at preferably no less than five dose levels in the linear part 

of the dose-response curve. Handling instructions for the materials were included in the study 

protocols (appendices 3 and 4).  Participants were asked to ensure that all assays include their local 

standard where possible and to provide details of the assay method used, including dilution steps, 

together with all raw assay data in the form of clearly annotated optical densities, counts, etc. for 

central computation at NIBSC.  Participants’ own estimates of activity as calculated by the method 

normally used in their laboratory were also requested. 

 

RP-HPLC for the PTH 1-84 content of ampoules of candidate standard 95/646 
Estimates of the PTH 1-84 content of ampoules of 95/646, stored at elevated temperatures for 6 

months, were requested, to obtain information on the long term stability of the preparation. A single 

laboratory contributed HPLC estimates and followed an in-house protocol for the assay of PTH by 

HPLC (Table 4 and Table A1.1 in Appendix 1).  
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Assay methods contributed 
Summaries of the methods used are given in Table 4. In the 7 laboratories contributing 

immunoassay data to the study, there were 6 different assays used. 

 

Table 4: Assay methods used 
 

Lab No. Assay type Comments 

1 Amino Acid 

Analysis 

 

Post-column derivatization and analysis on Hitachi L-8800 

Analyser 

2 Amino Acid 

Analysis 

 

Quantitative recovery (SE-HPLC) of purified PTH followed by 

pre-column derivatization and RP-HPLC quantification 

3 Amino Acid 

Analysis 

 

Post-column derivatization and analysis on Hitachi L-8800 

Analyser 

4 Amino Acid 

Analysis 

 

Ion exchange separation of the amino acids followed by post 

column derivatization with Ninhydrin. 

5 Amino Acid 

Analysis 

 

Post-column derivatization with Ninhydrin 

6 Immunoassay Accelerated degradation ampoules assayed against candidate 

standard, stored at -20°C using IDS intact PTH ELISA 

 

7 Immunoassay As protocol using TOSOH intact PTH kit 

 

8 Immunoassay 

 

a) As protocol using TOSOH intact PTH kit 

b) As protocol using Siemens Immulite 2000 intact PTH kit  

9 Immunoassay 

 

As protocol using Siemens Immulite 2000 intact PTH kit 

10 Immunoassay 

 

As protocol using Siemens ADVIA Centaur intact PTH kit 

11 HPLC Zorbax 300SB-C18 4.6mm x 15cm, 3.5 micron particle size.  

Mobile phase A = 0.2% TFA in Water (99.8%) 

Mobile phase B = 0.2% TFA in Acetonitrile (99.8%) 

12 Immunoassay a) As protocol using Beckman Coulter intact PTH kit on Access 

b) As protocol using Beckman Coulter intact PTH kit on Dxl  

13 Immunoassay As protocol using Roche Elecsys PTH kit (except used PTH-free 

human sera as matrix) 

 

Statistical analysis 
AAA results reported by the participants have been used directly in this report. An independent 

statistical analysis of all raw immunoassay data was performed at NIBSC. Potencies of the 

candidate standards and degradation samples have been calculated using the principles of 

multiple parallel line analysis comparing log transformed assay response to log dose using the 
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linear section of the dose-response curve. To allow direct comparison, all mean estimates given 

in this report, including those from immunoassays, are unweighted arithmetic mean estimates. 

  

The relative potencies of the accelerated thermal degradation samples were used to fit an 

Arrhenius equation relating degradation rate to absolute temperature assuming first-order decay 

(3) and hence predict the degradation rates when stored at -20°C. 

 

Results 
Laboratory mean estimates of the PTH content (µg/ampoule) of 95/646, calculated by amino 

acid analysis, are summarised in Table 5. Laboratory mean estimates for both 95/646, and the 

International Reference Preparation for human PTH (79/500), calculated by immunoassay in 

terms of manufacturer’s kit standards are summarised in Table 7. Estimates from the previous 

study of the PTH content of 95/646, calculated by HPLC using a primary calibrant with a content 

assigned by UV spectroscopy, are summarised in Table 6. Immunoassay estimates of the relative 

PTH content of ampoules, stored at elevated temperatures, are shown in Table 8. Raw data for 

HPLC determination of PTH degradation is provided in Appendix 1. Raw data and details of 

materials and methods for the previous study are provided in Appendix 2. 

 

Data returned for analysis 
In the current study, five laboratories returned AAA data on the PTH content of 95/646 and a 

total of 12 immunoassays were analysed. For the immunoassay estimates, data were contributed 

by 7 laboratories, 2 of which used more than one method. Where this was the case, the 

laboratory code has been subdivided for method differences, for example 8a and 8b. A single 

laboratory returned estimates, using HPLC, of the PTH 1-84 content of ampoules of 95/646, stored at 

elevated temperatures for 6 months. 

 

Estimates of the PTH 1-84 content of 95/646 by amino acid analysis 
The estimated content of the candidate standard, assessed by AAA, was reported by five 

laboratories as shown in Table 5. Laboratory 1 reported the presence of black particles after 

completion of hydrolyses, consistent with sample charring, and these did not completely dissolve 

into the internal standard solution. Since this is likely to affect the recovery of the amino acids 

and, thus, the measured protein content, the data from laboratory 1 were excluded from the 

calculation of the overall mean estimate. The overall mean estimate was calculated as the mean 

of laboratory means and was 98.52 µg per ampoule (standard deviation of the mean 3.10; 95% 

confidence limits 88.65 - 108.39). The uncertainty range (95% confidence interval) here reflects 

the observed between-laboratory variability.  

 

Estimates of the PTH 1-84 content of 95/646 by HPLC in terms of a primary 

calibrant 
In the previous study, the estimated PTH 1-84 content of the primary calibrant, assessed by UV 

spectroscopy, was reported by five laboratories and was 0.661 mg/ampoule (summarised in 

Table A2.3 in Appendix 2). HPLC estimates of the PTH 1-84 content of 95/646, in comparison 

with the primary calibrant, were not significantly different from the overall mean estimate 

calculated by AAA in the current study (p=0.573 in unpaired two-tailed t-test). Table 6 shows 

the mean of laboratory means for HPLC results was 100.52 µg per ampoule (standard deviation 

of the mean 1.88; 95% confidence limits 95.68 – 105.36).  
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Estimates of PTH 1-84 content by Immunoassays 

Assay validity 
Although the majority of assays allowed statistically valid estimates to be calculated, some data 

were excluded from further analysis. Laboratory 13 found from their laboratory-calculated 

results that the assays using EDTA plasma as a diluent were non-linear and as a result these have 

been excluded from further analysis. Instead this laboratory used PTH-free human sera to 

generate an acceptably linear dose-response. No raw data were available for laboratories 8b and 

13. Estimates have been calculated from laboratory estimated concentrations. 
 

Estimates of the PTH 1-84 content of 95/646 
The estimated content of the candidate standard, assessed by immunoassay, was reported by six 

laboratories as shown in Table 7. All laboratories confirmed that the preparation 95/646 was 

immunoreactive human PTH 1-84 but varied in their estimates of ampoule content. The mean of 

laboratory means for immunoassay estimates was 183.85 µg per ampoule (standard deviation of 

the mean 58.45; 95% confidence limits 134.99 – 232.71). Laboratories 8a, 9, 10 and 12 were in 

broad agreement on the ampoule content of 95/646 in terms of manufacturers standards, whereas 

laboratories 7 and 13 were some 30-35% lower than the mean estimate and laboratory 8b, some 

70% higher than the mean estimate. Laboratory 13 also provided immunoassay estimates of the 

PTH 1-84 content of ampoules of 95/646 that had been reconstituted and stored at –20
o
C for 1 

week. These “freeze-thawed” ampoules contained 10% less immunoreactive PTH 1-84 than 

freshly reconstituted ampoules.  

 

Estimates of the PTH 1-84 content of the IRP 79/500 
Four laboratories provided immunoassay estimates for the content of the IRP 79/500 as shown in 

Table 7. The mean of laboratory means for immunoassay estimates was 43.52 ng per ampoule 

(standard deviation of the mean 15.58; 95% confidence limits 27.17 – 59.86).  

 

Estimates of the bioactivity of the candidate standard 95/646 
In the previous study, all participants contributing bioassay estimates found the candidate 

standard 95/646 to exhibit PTH bioactivity. Since no human PTH preparations, calibrated by 

bioassay, were available, participants were asked to compare the candidate standard 95/646 with 

a preparation of bovine PTH (77/533) which had been calibrated in Units per ampoule by 

bioassay. Data from the four laboratories clearly reveal differences in the behaviour of the two 

PTH preparations in the various bioassay systems, with a greater than 10-fold spread of estimates 

(see Table A2.4 in Appendix 2).  It should be noted however that the two preparations, bovine 

and human PTH are different structures, and analysis of the study data in two laboratories 

suggested that they show different slopes.  Formal calibration of one preparation in terms of the 

other is not possible therefore, and given the various specificities of different bioassays, the 

results are unsurprising.   

 

Stability based on thermally accelerated degradation samples 
Estimates by immunoassay of the PTH 1-84 content of ampoules stored at elevated temperatures 

for a period of 6 months are summarized in Table 8. The basis of prediction of stability by 

accelerated thermal degradation is the Arrhenius equation, relating rate of activity loss and 

temperature absolute. Using the data in Table 8, the predicted loss of activity per year when 

stored at -20°C is 0.378%. This is in good agreement with the stability study conducted in the 

previous study which evaluated the PTH 1-84 content of ampoules of 95/646 after storage at 

elevated temperatures for 40 months. In this study the predicted loss of activity per year at –20
o
C 

was 0.27%. In the current study, a single laboratory provided HPLC estimates of the PTH 1-84 
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content of ampoules of 95/646 stored at elevated temperatures for 6 months (Appendix 1, Table 

A1.1). Using this physicochemical determination of degradation, the predicted loss of activity 

per year at –20
o
C was 0.001%. Although there is some variability in these estimates of stability, 

overall they indicate that for the expected lifetime of the standard (10-15 years), the preparation 

is likely to be sufficiently stable under storage conditions at –20
o
C. 

 

Conclusions and recommendations 
The measurement of circulating PTH1-84 has become essential for the diagnosis and monitoring 

of disorders of calcium metabolism. In addition, PTH1-84 continues to have potential as a 

therapeutic product and there may be a future requirement for the monitoring of dosage levels (in 

mass units) of therapeutic recombinant PTH1-84 preparations. A bulk preparation of recombinant 

PTH1-84, ampouled in 1995, was designated NIBSC reference reagent 95/646 and was the subject 

of a small international collaborative study in 2000. In this study, the preparation was to be 

calibrated by HPLC in terms of a primary calibrant which had been value-assigned by amino-

acid analysis (AAA). This current study to establish a new International standard for PTH1-84, 

calibrated in mass units to reflect current measurement requirements, was designed to enable an 

accurate mass content of PTH 1-84 to be determined directly by AAA for ampoules of 95/646. 

This primary reference method supported by UV absorbance data and HPLC from the initial 

study have been used here to define an agreed ampoule content. Confirmatory immunoassay data, 

using current immunoassay manufacturer’s kits, has demonstrated the immunoreactivity of the 

ampoule contents and has supported bioassay data from the original study demonstrating the 

bioactivity of the candidate standard. 

 

The overall mean estimate from four laboratories performing AAA, for the PTH 1-84 content of 

95/646, was 98.52 µg per ampoule (standard deviation of the mean 3.10; 95% confidence limits 

88.65 - 108.39). This is in close agreement with data from the previous study where the mean of 

HPLC estimates for the PTH 1-84 content of 95/646, in comparison with a primary calibrant 

(assigned a value of 0.661 mg/ampoule by AAA) was 100.52 µg per ampoule (standard 

deviation of the mean 1.88; 95% confidence limits 95.68 – 105.36).  

 

The preparation 95/646 was shown to have immunological activity in a range of current intact 

PTH kits from different manufacturers. Immunoassay estimates for the candidate standard were 

highly variable with a mean of laboratory means of 183.85 µg per ampoule and a standard 

deviation of the mean of 58.45 (95% confidence limits 134.99 – 232.71). This variability was 

consistent with previous data from UKNEQAS distributions of spiked samples of 95/646. All 

laboratories overestimated the content of PTH 1-84 in ampoules of the candidate standard, most 

likely reflecting the fact that a number of manufacturers of PTH immunoassays have previously 

calibrated these immunoassays by comparison to that of the market leader. As a result, the 

adoption of the candidate standard as the first International Standard for the calibration of 

immunoassays for PTH 1-84 would result in a dramatic decrease in the observed PTH 1-84 

concentrations.  

 

Immunoassay estimates from a single laboratory provided some information on the PTH 1-84 

content of ampoules of the candidate standard that had been reconstituted and stored at –20
o
C for 

1 week. This laboratory found that these ampoules contained 10% less immunoreactive PTH 1-84 

than freshly reconstituted ampoules and as a result, the practice of using frozen sub-aliquots of 

the candidate standard for calibration purposes should be avoided. If a laboratory wishes to use 

frozen sub-aliquots of the standard, then the stability of the material should be determined using 

their own laboratory-derived estimates. In those laboratories carrying out immunoassays, a 

limited number also provided estimates of the PTH 1-84 content of the IRP, 79/500. These data 
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demonstrated that the mean of laboratory means for the content of the IRP, which is formally 

calibrated in IU, is 43.40 ng per ampoule, which is higher than the nominal mass content 

attributed to this reference preparation (20 ng per ampoule). 

 

Data from the previous study demonstrated that the candidate standard also exhibits bioactivity 

and although these data have not been used for calibration purposes, they would support its 

adoption as the International Standard for the potency assignment of therapeutic preparations of 

recombinant human PTH 1-84. 

 

Estimates of purity were also provided in the previous study by two laboratories (2 and 9) and 

were comparable, although clearly method-dependent, at about 93% by RP-HPLC and about 

97% by charge-based analytical methods. For the purposes of the present standard, it is not 

considered appropriate to correct the assigned content for the level of impurity.  If impurities are 

PTH-related they will probably be immunoreactive, and the value obtained is method-dependent.  

In cases where the International Standard is to be used to control a therapeutic product by 

physico-chemical methods, then the purity should be used to correct the content using the 

specific method of analysis to derive the purity value. 

 

Although estimates for the predicted yearly loss of PTH 1-84 content at -20°C were variable, and 

method-dependant (0.378% by immunoassay estimates and 0.001% by HPLC), the candidate 

standard 95/646 appears to be sufficiently stable, under storage conditions at -20°C, to serve as 

an International Standard.  

 

Proposal 
With the agreement of all the study participants, it is recommended that the preparation in 

ampoules coded 95/646 be established as the First International Standard for PTH 1-84, human, 

recombinant and for ease of use it is also recommended that it be assigned a content of 100 µg per 

ampoule. 
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Table 5: Laboratory estimates for 95/646 (µg PTH/ampoule) obtained by AAA 
 

Lab Amp 1 Amp 2 Amp 3 Amp 4 Amp 5 Mean SD 

1* 71.71 71.61 70.77     72.36 1.18 

  73.74 72.86 73.49         

2 88.86 115.71 102.51 88.90 88.94 91.92 10.60 

  94.10 78.72 80.97 89.48 91.00     

3 106.83 106.67 106.66     106.72 0.10 

4 95.00 99.00 101.00     99.00 2.19 

  99.00 99.00 101.00         

5 96.40 96.40 97.20     96.44 0.83 

  97.20 97.20 95.70         

  95.00 95.70 97.20         

Mean of lab means 98.52 

SD of mean 3.10 

95% C.I. 88.65 - 108.39 

 

*excluded from overall mean 

 

 

Table 6: Laboratory estimates for 95/646 (µg PTH/ampoule) obtained in the 

original study by HPLC using a primary calibrant with a content assigned by 

UV spectroscopy (661.0µg/vial) - see Appendix 2 
 

Lab Mean 

1 106.44 

3 97.94 

4a* 95.85 

4b* 96.94 

7 99.96 

9 105.99 

Mean of lab means 100.52 

SD of mean 1.88 

95% C.I. 95.68 – 105.36 

 

*4a is using RP-HPLC and 4b is using IEX-HPLC. 
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Table 7: Laboratory estimates of PTH 1-84 content per ampoule obtained by 

immunoassay in terms of kit standards 
 

Lab 95/646(µg) Mean  79/500(ng)  Mean 

7 118.03 138.70 128.36 29.92 37.81 33.86 

8a 185.87 178.95 182.41       

8b* 319.15 307.06 313.11       

9 198.45 192.56 195.50 58.82 71.90 64.66 

10 159.78 202.47 181.12 45.72 46.58 46.15 

12a 179.23   179.23 45.31   45.31 

12b 168.15   168.15 50.93   50.93 

13* 125.46 120.38 122.92 17.21 21.76 19.48 

Mean of lab means 183.85 43.52 

SD of mean 58.45 15.58 

95% C.I. 134.99 – 232.71 27.17 – 59.86 

 

*Laboratory calculated estimates.  

 

 

Table 8: Laboratory estimates by immunoassay of PTH content of 

degradation samples of 95/646 expressed relative to -20°C samples 
 

Storage temperature Lab 1 2 3 4 Mean 

4°C 6 0.92 0.97 1.04 0.95 0.97 

  8a 1.01 0.97     0.99 

  8b 0.98 0.97     0.97 

20°C 6 0.87 0.96 1.02 0.90 0.94 

  8a 0.95 0.96     0.95 

  8b 0.92 0.94     0.93 

37°C 6 0.66 0.85 0.90 0.80 0.80 

  8a 0.88 0.86     0.87 

  8b 0.80 0.75     0.78 

45°C 6 0.57 0.64 0.68 0.62 0.62 

  8a 0.77 0.74     0.75 

  8b 0.66 0.64     0.65 
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Appendices 

Appendix 1: Raw data from current study 

Table A1.1: HPLC estimate, of the PTH content of degradation samples of 

95/646 expressed relative to -20°C samples 
 

Peak Area Storage 

temp  Amp1 Amp 2 Amp 3 Amp 4 Amp 5 Amp 6 Mean  Relative* 

-20°C   2612940 2583256 2605955 2663356 2603850 2613871 1 

4°C 2558622 2507976         2533299 0.96918 

20°C 2473656 2493369         2483513 0.95013 

37°C 2311210 2294274         2302742 0.88097 

45°C 1713672 1728680         1721176 0.65848 
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Appendix 2: Methods contributed/ raw data from previous study 

Table A2.1: Methods contributed to the previous study 
 

Method Laboratory 

Amino-acid analysis 

 

2,3,7 

UV Spectroscopy 

 

2,3,4,7,9 

Immunoassays 

 

1,3,4,5 

In vivo bioassay 

 

6 

In vitro bioassay 

 

2,4,7,8 

Capillary zone electrophoresis 

 

9 

SDSPAGE 

 

9 

RP HPLC 

 

1,2,3,4,7,9 

IEX HPLC 

 

4,9 

 

 

Table A2.2: Materials provided in the previous study 
 

Ampoule code Ampoule content 

77/533 Bovine PTH, nominal 100 µg in 5 mg mannitol 

 

79/500 Human PTH, International Reference Preparation.  0.1 IU/ampoule 

by definition 

 

96/B Primary calibrant, nominally 800 µg PTH per ampoule, no carrier 

 

95/646 The candidate International Standard.  Nominal content 90 

µg/ampoule, in 10 mg trehalose. 
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Table A2.3: UV Spectroscopy estimates of A280 for primary calibrant 

(ampoule contents in 1 ml) 
 

Lab 

Amp 

1 

Amp 

2 

Amp 

3 

Amp 

4 

Amp 

5 

Amp 

6 

Amp 

7 

Amp 

8 

Amp 

9 Mean 

2 0.395 0.398 0.396 0.402 0.399 0.393       0.397 

3 0.397 0.391 0.395 0.389 0.400 0.405 0.390 0.399 0.396 0.396 

4 0.395 0.396 0.398 0.393 0.399 0.400 0.405 0.397 0.402 0.398 

7 0.400 0.423 0.396             0.406 

9 0.396 0.391 0.395 0.398           0.395 

Mean of lab means 0.399 

Calculated ampoule content of primary calibrant (mg/ampoule)* 0.661 

*Assuming an extinction coefficient for PTH1-84 of 0.60 [Gill S.C., and Von Hippel, P.H. (1989) 

Analytical Biochemistry 182, 319-326]. 

Participants were requested to reconstitute ampoules of the primary calibrant, containing a 

nominal mass (800 µg) of PTH, in sufficient 20 mM acetic acid (0.5-1.0 ml) to obtain an 

accurate A280 reading or UV spectrum. They were requested to note the ampoule number, weigh 

and report the mass of acetic acid used to reconstitute the ampoule, and to measure and report the 

A280 and spectrum (if possible). 

 

Table A2.4: Estimates of the bioactivity of the candidate standard 95/646 in 

terms of bovine PTH 77/533 (Units/ampoule) 
 

Laboratory Assay method 95/646 Comments 

4 In vitro 

(cAMP) 

576.8 

693.3 

681.1 

Analysis reveals non-

parallelism between 95/646 

and 77/533 

6 In vivo 

(chick) 

1066.4 

1201.3 

989.5 

 

7 In vitro 

(cAMP) 

332.1 

430.2 

576.9 

325.8 

332.1 

Estimates corrected to 86 

µg/ampoule for 95/646 

8 In vitro 

(cAMP) 

140 

87.6 

No estimate 

Participant reports non-parallel 

response curves. 

Because of the stated quantities necessary for some of the cell-based in vitro bioassays, 

participants did not receive the International Standard for bovine PTH for bioassay (82/632), but 

instead received a preparation without status but ampouled in larger amounts, coded 77/533. 

Participants were requested to dissolve all samples in 0.5 ml 20mM acetic acid and to further 

dilute these samples into suitable assay buffer containing agents to reduce surface adsorption to 

surfaces. Participants were requested to include at least duplicate ampoules in at least two 

separate assays. 
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Appendix 3: Study protocol 

 

WHO INTERNATIONAL COLLABORATIVE STUDY OF THE PROPOSED 1ST 

INTERNATIONAL STANDARD FOR PARATHYROID HORMONE 1-84, 

RECOMBINANT, HUMAN, 95/646  

STUDY PROTOCOL 

 

Although there is an International Reference Preparation for hPTH for Immunoassay (79/500) 

calibrated in international units (IU), it has not found wide acceptance because estimates of 

circulating PTH used clinically for the diagnosis of disorders of calcium metabolism are 

expressed in mass units, typically pg per ml.  Also doses of PTH, used therapeutically in the 

treatment of osteoporosis in postmenopausal women, are similarly expressed in mass units. So in 

order to support the above activities, there is now a pressing requirement for an International 

Standard for PTH with a content defined by mass. 

 

A preparation of recombinant human PTH (ampouled and currently designated NIBSC reference 

reagent 95/646) has been examined by HPLC, immunoassay and bioassay in an international 

collaborative study but no consensus was reached on an assigned value. A new study is now 

planned in which current amino acid analysis (AAA) technology will be used to directly 

determine the mass content of PTH in ampoules of 95/646.  Confirmatory activity data will be 

obtained by immunoassay.  

 

The aims of the study, therefore, are:  

 

• to assign a mass value to ampoule contents of the candidate standard 95/646 by amino-

acid analysis; 

• to establish correlation with the existing IRP for human PTH (79/500)  

• to establish correlation with existing working (in-house) standards of human PTH 

• to demonstrate the suitability of the preparation to serve as the International Standard for 

PTH by examining its behaviour in immunological and biological assay systems 

 

Physicochemical and bioassay data from the initial study will be re-examined to assess their 

possible contribution to the new study. 

 

 

MATERIALS 
The materials for this study are listed in Table 1.   

 

Table 1.  Preparations to be supplied to participants in collaborative study 

 

hPTH preparation Ampoule unitage/nominal content 

Human PTH for Immunoassay,  

International Reference Preparation, 79/500  

 0.1IU/ampoule by definition 

Nominally 20 ng PTH, 0.25 mg human albumin, 

1.25 mg lactose 

Candidate International Standard, 95/646 Nominally 90 µg PTH plus 10mg trehalose 
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TESTS REQUESTED*  

 

Amino acid analysis value assignment of candidate standard 95/646 
Participants are requested to derive estimates of the PTH content of 95/646 by amino acid 

analysis following the method usually employed in their own laboratory.  Three ampoules of the 

candidate will be provided and participants are asked to carry out at least duplicate analytical 

runs for each ampoule.   

  

Immunoassay of candidate standard, 95/646 

Ampoules of the candidate standard 95/646 and the IRP for Immunoassay 79/500 will be 

provided for immunoactivity assessment.   On receipt ampoules should be stored at -20°C until 

use.  Before opening, ampoules should be brought to room temperature to minimise moisture uptake.  

It is recommended that the contents of each ampoule are reconstituted in a suitable assay diluent 

e.g. PBS or saline (not water) and appropriate dilutions made from this stock solution.  Since 

there are likely to be extensive dilutions to achieve required assay doses, protein cover (typically 

0.1% BSA or HSA) to prevent surface adsorption should be provided.  There is some evidence 

that if the initial dilution is carried out in a relatively large volume, variation resulting from the 

numerous dilution steps is minimized.  If practicable, an initial dilution volume of 5 ml for all 

preparations is therefore suggested. 

 

We are also seeking data on stability after freeze-thawing if possible, so we would be grateful if 

dilutions from any frozen stocks could be included in subsequent assays where assay capacity 

allows.  Where dilutions of a stored stock solution have been used, we would appreciate details of 

its storage and identification of the initial preparation.   

 

Participants are requested to carry out the assay(s) normally in use in their laboratory and, where 

possible, to perform at least two independent assays, using fresh ampoules, each assay to include all 

of the preparations allocated at preferably no less than five dose levels in the linear part of the dose-

response curve.  In instances where there is not a fresh ampoule for subsequent assays, it is 

suggested that fresh dilutions are made from frozen stock solutions.  Participants are asked to ensure 

that all assays include their local standard where possible and to provide details of the assay method 

used, including dilution steps, together with all raw assay data in the form of clearly annotated 

optical densities, counts, etc. for central computation at NIBSC.  Participants’ own estimates of 

activity as calculated by the method normally used in their laboratory are also requested. 

 
*Handling - The PTH preparation in the lyophilized state is hygroscopic and the moisture content of the lyophilized 

powder is affected by changes in ambient humidity.  The recommended storage is at -20°C.  Prior to opening, the vial 

should be allowed to warm to room temperature to minimize any condensation of moisture on opening.  If necessary, 

after use, the vial should be re-sealed and returned to the freezer immediately 

 

REPORT 

A preliminary report will be prepared and circulated to all participants for comment before 

submission to the Expert Committee on Biological Standardization of WHO.  In the report, 

participating laboratories will be identified by a laboratory number only and any requests to treat 

information in confidence will be respected. 
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For further information, please contact: 

 

Dr Chris Burns 

Principal Scientist 

Endocrinology Section 

Biotherapeutics Group 

National Institute for Biological Standards and Control 

Blanche Lane, South Mimms 

Potters Bar, Herts.  EN6 3QG 

UK 

Tel:  44 (0) 1707 641247 

Fax: 44 (0) 1707 641057 

e-mail: cburns@nibsc.ac.uk 

http://www.nibsc.ac.uk 

 

Participants in the study are advised to take note of the disclaimers in the ‘Instructions for 

Use’ which accompany the samples and of the prohibitions against (i) use in humans (ii) 

further transfer (iii) use for commercial purposes, and (iv) use for any purpose other than the 

establishment of a reference standard.  They are also requested not to publish or circulate 

information concerning the candidate material without the prior agreement of the NIBSC on 

behalf of WHO.  After agreement by all participants on the final report and after submission 

to the ECBS, this reservation no longer applies. 

 



WHO/BS/09.2115  

Page 19 

 

Appendix 4: Immunoassay protocol 
 

International Collaborative Study – Candidate International Standard for PTH [1-84] 
 

 

Protocol for Specimen Preparation 
 

 

A) Reagents provided 
 

Stock Diluent [0.5M phosphate pH 7.4; 60 mL] 

Bovine serum albumin (BSA) [10 g] 

Pooled EDTA plasma [SeraCare] 

Ampoules of PTH 95/646 [nominal PTH content 90µg] and PTH 79/500 [nominal PTH content 20ng] 
 

 

B) Preparation of Assay Diluent 
1. Dilute 50 mL of stock assay diluent to 500 mL with deionised water. 

2. Add 5 g BSA Mix to dissolve (gentle warming may be required). 
 

 

C) Ampoule reconstitution 
 

PTH 95/646 – Stock Solution 

1. Carefully open an ampoule of 95/646 following the instructions accompanying the ampoule. 

2. Use a plastic Pasteur pipette to add to the ampoule approximately 1-2 mLs assay diluent.  

3. Swirl gently to dissolve. 

4. Use a second Pasteur pipette to transfer the solution to a 10 mL glass volumetric flask. 

5. Repeat steps 2, 3 and 4 several times. 

6. Adjust the final volume in the volumetric flask to 10 mL with assay diluent. 

7. Mix thoroughly by gentle inversion. 

8. Final PTH concentration is nominally 9,000 µg/L.  
 

PTH 95/646 – Working Solution 

1. Pipette 1.0 mL of stock PTH 95/646 into a 250 mL glass volumetric flask (or if preferred 0.1 mL to 

25 mLs). 

2. Make the final volume to the mark with assay diluent.  

3. Mix thoroughly by gentle inversion. 

4. Final PTH concentration is nominally 36 µg/L.  
 

PTH 79/500 – Working Solution [i.e. the same as the Stock Solution as lower PTH content] 

1. Carefully open an ampoule of 79/500 following the instructions accompanying the ampoule. 

2. Use a plastic Pasteur pipette to add to the ampoule approximately 0.5-1.0 mLs assay diluent.  

3. Swirl gently to dissolve. 

4. Use a second Pasteur pipette to transfer the solution to a 5 mL glass volumetric flask. 

5. Repeat steps 2, 3 and 4 several times. 

6. Make the final volume in the volumetric flask to 5 mL with assay diluent. 

7. Mix thoroughly by gentle inversion. 

8. Final PTH concentration is approximately 4 µg/L. 
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D) Preparation of specimens for assay. [All specimens should be assayed in duplicate] 
 

 

PTH 95/646  
 

Tube 1 2 3 4 5 6 7 8 9 10 

Working PTH 95/646, 

mL 

0 0.01 0.025 0.05 0.1 0.15 0.2 0.25 0.35 0.5 

Assay diluent, mL 1.0 0.99 0.975 0.95 0.9 0.85 0.8 0.75 0.65 0.5 

EDTA plasma, mL 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 

PTH added, ng/L 

[nominal concn] 

0 36 90 180 360 540 720 900 1260 1800 

 

 

 

PTH 79/500 [NB All concentrations are nominal] 
 

Tube 1 2 3 4 5 6 7 8 9 10 

Working PTH 79/500, 

mL 

0 0.05 0.1 0.125 0.25 0.375 0.5 0.625 0.75 1.0 

Assay diluent, mL 1.0 0.95 0.9 0.875 0.75 0.625 0.5 0.375 0.25 0 

EDTA plasma, mL 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 

PTH added, ng/L 

[nominal concn] 

0 20 40 50 100 150 200 250 300 400 
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Appendix 5: Instructions for use 

PROPOSED 1
st
 WHO INTERNATIONAL STANDARD INTERNATIONAL STANDARD 

FOR PARATHYROID HORMONE 1-84, HUMAN, RECOMBINANT 

95/646 

Instructions for Use (June 2009, first version) 
This material is not for in vitro diagnostic use 

 
 

1. INTRODUCTION 
 

The current WHO International reference material for immunoassays of human parathyroid 

hormone (PTH), coded 79/500, has a content formally defined in International Units (0.1 

IU/ampoule). The availability of an internationally-available reference material calibrated in 

mass units is becoming desirable, for a number of reasons: 

 

- stocks of the IRP are becoming depleted 

- for peptides, the current trend is away from activity units and towards mass or molar 

units 

- for the IRP, 79/500, the nominal mass content is probably inaccurate, and does not 

provide a sound basis for conversion to the use of mass units for reporting PTH levels 

 

The ampouled preparation coded 95/646 contains recombinant human PTH 1-84, with an ampoule 

content assigned in µg on the basis of quantitative amino-acid analysis, and may be used to 

calibrate immunoassays or bioassays of human PTH 1-84 , or to assign a mass content to 

therapeutic preparations . 
 

2. AMPOULE CONTENTS 
 
Each ampoule contains the freeze-dried residue of 1ml of a solution which contained 10mg 
trehalose, and recombinant human parathyroid hormone. 
 

3. UNITAGE 
 
For the calibration of immunoassays and bioassays the assigned content is 100µg human PTH 1-84 
per ampoule. 
 

4. CAUTION 
 

THIS PREPARATION IS NOT FOR ADMINISTRATION TO HUMANS 
 

The preparation does not contain material of human origin. 
 

A safety data sheet is included in the last page of these instructions. 
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5. USE OF AMPOULES 
 
No attempt should be made to weigh out any portion of the freeze-dried material prior to 

reconstitution. For practical purposes each ampoule contains the same quantity of PTH 1-84. The 

entire content of each ampoule should be completely dissolved in an accurately measured 

amount of diluent. No attempt should be made to weigh out portions of the freeze-dried powder. 

Suitable diluents are PBS, saline and most assay buffers. If the contents are to be diluted 

extensively, the addition of 0.05 – 0.1% protein (HSA or BSA) is recommended to minimise 

adsorption. The use of water to reconstitute ampoule contents is not recommended. The material 

has not been sterilized and the ampoules contain no bacteriostat. A fresh ampoule should be used 

for each assay as repeated freeze-thawing may lead to loss of immunoreactivity, although if 

required, users should conduct their own investigations. 

 
Suitable precautions should be taken in the use and disposal of the ampoule and its contents: see 
MATERIAL SAFETY SHEET. 
 

6. DIRECTIONS FOR OPENING AMPOULE 
 
Tap the ampoule gently to collect the material at the bottom (labeled) end. Ensure that the 
disposable ampoule safety breaker provided is pushed down on the stem of the ampoule and 
against the shoulder of the ampoule body. Hold the body of the ampoule in one hand and the 
disposable ampoule breaker covering the ampoule stem between the thumb and first finger of the 
other hand. Apply a bending force to open the ampoule at the coloured stress point, primarily 
using the hand holding the plastic collar. Care should be taken to avoid cuts and projectile glass 
fragments that might enter the eyes, for example, by the use of suitable gloves and an eye shield. 
Take care that no material is lost from the ampoule and no glass falls into the ampoule. Within 
the ampoule is dry nitrogen gas at slightly less than atmospheric pressure. A new disposable 
ampoule breaker is provided with each DIN ampoule.  
 

7.  STABILITY 
 
It is the policy of WHO not to assign an expiry date to their international reference materials. 
They remain valid with the assigned potency and status until withdrawn or amended. Reference 
materials are held at NIBSC within assured, temperature-controlled storage facilities. Stability 
studies at elevated temperatures have shown that the material is suitably stable for shipment at 
ambient temperature without any effect on the assigned value. Reference Materials should be 
stored on receipt as indicated on the label. Once reconstituted, diluted or aliquoted, users should 
determine the stability of the material according to their own method of preparation, storage and 
use. NIBSC follows the policy of WHO with respect to its reference materials. Users who have 
data supporting any deterioration in the characteristics of any reference preparation are 
encouraged to contact NIBSC.  

 

8. CITATION 
 
In all publications (or data sheets for kits) in which this preparation is used as an assay calibrant, 
it is important that the title of the preparation, ampoule code and the name and address of NIBSC 
are cited and cited correctly. 
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9. PRODUCT LIABILITY 
 
9.1  Information emanating from NIBSC is given after the exercise of all reasonable care and 
skill in its compilation, preparation and issue, but is provided without liability in its application 
and use.  
 
9.2  This product is intended for use as a standard or reference material in laboratory work in 
relation to biological research, manufacturing or quality control testing of biological products or 
in the field of in vitro diagnostics.  It is the responsibility of the user to ensure that he/she has the 
necessary technical skills to determine the appropriateness of this product for the proposed 
application.  Results obtained from this product are likely to be dependent on the conditions of 
use and the variability of materials beyond the control of NIBSC. 
 
NIBSC accepts no liability whatsoever for any loss or damage arising from the use of this 
product, whether loss of profits, or indirect or consequential loss or otherwise, including, but not 
limited to, personal injury other than as caused by the negligence of NIBSC.  In particular, 
NIBSC accepts no liability whatsoever for :- 
i)  results obtained from this product; and/or 
ii) non-delivery of goods or for damages in transit. 
 

9.3  In the event of any replacement of goods following loss or damage a customer 

accepts as a condition of receipt of a replacement product, acceptance of the fact that the 

replacement is not to be construed as an admission of liability on NIBSC's behalf. 
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10. MATERIAL SAFETY SHEET 
 

Proposed 1
st
 WHO International Standard for Parathyroid Hormone 1-84, Human, 

Recombinant, 95/646 

 Instructions for Use (June 2009, first version) 
 

Physical Properties (at room temperature) 
 
Physical appearance            Freeze-dried powder 
 
Fire hazard                          None 

Chemical Properties 
 
Stable Yes 

 
Corrosive 

 
No 

 
Hygroscopic Yes 

 
Oxidising 

 
No 

 
Flammable  No 

 
Irritant 

 
No 

 
Other (specify)         
 
Handling:              See precautions in section 4 
 

Toxicological Properties 
 
Effects of inhalation                  Not established.  Avoid inhalation. 
 
Effects of ingestion                   Not established.  Avoid ingestion. 
 
Effects of skin absorption         Not established.  Avoid contact with skin.. 

Suggested First Aid 
 
Inhalation                      Seek medical advice           
 
Ingestion                       Seek medical advice 
 
Contact with eyes        Wash with copious amounts of water.  Seek medical advice. 
 
Contact with skin         Wash thoroughly with water 

Action on Spillage and Method of Disposal 
 
Spillage of ampoule contents should be taken up with absorbent material wetted with a 

viricidal agent.  Rinse area with a viricidal agent followed by water. 
 

Absorbent material used to treat spillage should be treated as biologically hazardous 

waste. 

 


