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Drug stability testing in Hong Kong – 
lessons to share 



Outline  
1. Healthcare burden faced in Hong Kong 

2. Inception of OPAT service @ Princess Margaret 
Hospital, Hong Kong  

3. Introduction of elastomeric devices 

4. Setting up local drug stability database 

• Why should we bother it? How to start off? 

• What are the details of drug stability 
methodology and results ? 

• What hurdles have we encountered ? 

• How should we address and overcome such? 

5. Challenges and Opportunities  
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Healthcare burden in Hong Kong 
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Emergency attendance 
Bed Occupancy in Medicine 
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Bed occupancy in Medicine, PMH 

M F M F C/C E/C M F M F M F M F M F M F M F M F M F

1 214 200 38 51 7 74 1 1 9 5 10 6 115% 128% 26 14 3 3 2 3 40 45 0 0 0 0

2am 236 209 59 57 2 61 6 1 20 25 26 26 122% 121% 25 20 3 2 2 1 39 43 0 0 0 1

2pm 223 204 46 52 2 61 24 25 26 19 50 44 111% 122% 23 20 3 3 3 2 41 44 0 0 1 3

3am 251 220 74 68 12 106 3 2 33 21 36 23 123% 131% 25 22 6 0 6 0 43 47 0 0 2 5

3pm 244 214 67 62 12 106 25 14 34 39 59 53 119% 115% 26 20 6 3 5 3 43 51 1 0 4 6

4 232 201 55 49 12 72 6 4 35 16 41 20 111% 122% 27 20 2 2 2 2 48 46 1 0 3 5

5 207 193 30 41 7 67 4 2 7 7 11 9 113% 122% 19 17 2 0 2 0 41 52 0 0 0 4

6am 242 198 65 46 1 52 3 1 21 26 24 27 125% 113% 25 23 2 3 2 3 37 46 0 1 0 2

6pm 225 192 48 40 1 52 23 22 28 30 51 52 111% 107% 22 24 5 5 5 5 39 49 0 2 0 0

7am 229 188 52 36 17 64 4 1 29 19 33 20 113% 111% 20 25 2 2 2 2 44 50 0 0 1 1

7pm 226 177 49 25 17 64 22 24 27 28 49 52 112% 98% 21 24 5 2 4 2 44 50 1 0 0 1

8 229 177 52 25 11 81 4 1 19 19 23 20 119% 104% 21 23 4 2 4 2 53 51 0 0 0 2

9am 243 180 66 28 10 83 6 1 30 29 36 30 120% 99% 22 17 4 3 3 3 46 48 0 1 2 3

9pm 226 163 49 11 10 83 29 26 20 18 49 44 116% 95% 19 15 5 4 4 4 49 44 0 1 2 2

10am 247 184 70 32 7 87 6 1 33 22 39 23 121% 107% 15 22 3 2 3 2 49 47 0 0 3 2

10pm 241 184 64 32 7 87 21 15 26 23 47 38 121% 106% 10 12 3 6 2 6 52 45 1 1 3 2

11 244 180 67 28 12 74 2 7 20 26 22 33 127% 101% 18 13 4 0 4 0 56 44 1 0 1 1

12 226 172 49 20 3 75 0 0 16 3 16 3 119% 111% 20 12 3 5 0 5 50 30 0 0 0 0

13am 240 194 63 42 1 73 1 0 25 15 26 15 121% 118% 20 17 3 0 3 0 56 39 0 0 0 1

13pm 228 185 51 33 1 73 31 17 19 20 50 37 118% 109% 17 17 3 1 2 1 51 47 0 0 0 3

14 238 192 61 40 7 68 4 2 24 18 28 20 121% 114% 10 17 6 4 6 4 54 45 0 0 2 3

15 228 191 51 39 16 73 2 0 28 19 30 19 113% 113% 12 17 7 2 5 2 40 47 1 0 1 1

16 215 187 38 35 11 53 7 3 28 17 35 20 106% 112% 11 14 6 3 6 3 49 47 1 0 2 1

17am 234 203 57 51 8 96 2 0 25 30 27 30 118% 114% 9 16 4 2 4 2 43 46 0 0 1 2

17pm 224 191 47 39 8 96 25 18 25 27 50 45 112% 108% 10 12 6 3 6 2 41 49 0 0 1 3

18 225 190 48 38 7 69 3 2 33 30 36 32 108% 105% 15 9 4 7 2 4 41 42 0 1 0 1

19 213 183 36 31 11 82 3 2 7 12 10 14 116% 113% 15 8 2 1 2 1 35 38 0 0 0 0

20am 229 197 52 45 6 64 3 0 20 18 23 18 118% 118% 19 14 2 1 2 0 40 44 0 0 0 2

20pm 225 188 48 36 6 65 18 17 21 14 39 31 115% 114% 19 19 3 3 1 3 47 44 1 1 0 2

21 223 186 46 34 10 49 4 1 30 30 34 31 109% 103% 20 26 3 3 3 4 44 47 0 1 1 2

22 0 0 0% 0%

23 0 0 0% 0%

24 0 0 0% 0%

25 0 0 0% 0%

26 0 0 0% 0%

27 0 0 0% 0%

28 0 0 0% 0%

29 0 0 0% 0%

30 0 0 0% 0%

31 0 0 0% 0%

1598 1166 242 2210 292 210 718 625 1010 835 561 529 114 77 97 71 1355 1367 8 9 30 61

53 39 8 74 10 7 24 21 25 21 19 18 4 3 3 2 45 46 0 0 1 2

Department of M&G, PMH

Daily Bed Situation after All Totally Discharged

for the Month of January 2014
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Convalescent Hospitals 

Opening up Canvas Beds 

Acute admission   
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Inception of OPAT service @ PMH  
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OPAT Service @PMH 
starting from Jan 2013 
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OPAT Clinic @ PMH  
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Antibiotic Infusion Device Options 

Elastomeric devices Bags, flow restrictors/pumps 

Pre-compounded  
infusion bags Closed system admixture devices 24hr Syringe pumps 



Why using elastomeric infusion devices? 

• More “antimicrobial bullets” available for OPAT  

 

• In alignment with antimicrobial stewardship agenda 
– Use the narrower and more appropiate spectrum agent for specific 

organisms 

– Avoid overusing once daily dosing longer half life antimicrobials  

• Examples: Ceftriaxone, Daptomycin, Teicoplanin, Ertapenem  

– To optimize the antimicrobials pharmacokinetic properties    

 

• Less technical or electronic issues or manipulations 
imposed on patients 
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Elastomeric devices 
 



Which one to choose ? 
  
 



Baxter INFusor LV10  (240 ml)  



Why ? 
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Elastomeric devices 
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Why should we bother            
drug stability results ? 
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A generic medicine is defined as a product having the same qualitative and quantitative 
composition in active ingredients, as well as the same pharmaceutical form, as the reference 
medicine and whose bioequivalence has been shown by adequate bioavailability studies. 
 
Bioavailability is defined as the amount and speed at which the active ingredient is absorbed 
from a pharmaceutical form and reaches the site of action. Bearing in mind that an active 
ingredient is in balance between systemic circulation and the site of action, it is assumed that 
drug values in blood represent drug bioavailability. Bioavailability is assessed using 
pharmacokinetic parameters, including: AUC, Cmax and Tmax. 
 
Bioequivalence is the comparison between the bioavailability of a medicine under study and the 
bioavailability of a reference drug. It is accepted that a study product is bioequivalent to the 
reference product when its values (especially the AUC) are within the 90% confidence interval 
(80–125%). 



Importance of drug stability 
 

– Extensive chemical 
degradation => a substantial 
loss of potency 

– Degradation products may 
result in adverse events or be 
unsafe 

– Instability may cause 

• Undesired change in 
performance, i.e. 
dissolution/bioavailability 

• Substantial changes in 
physical appearance of 
the dosage form causing 
product failures 

– Requirement for approval by 
regulatory agencies 

22 



Importance of drug stability 
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? PVC (non-polyvinyl chloride)  
? DEHP [di(2-ethylhexyl)phthalate] 



Setting up local drug stability 
database for elastomeric device  

• Lacking sufficient stability data on existing local generic 
antibiotics which have no significant differences in terms of 
bioavailability and bioequivalence studies 
– Tender bid exercise once every 2-3 years for each antibiotic   

– Mostly from mainland China, India, Philippines 

 

• Differences  between textbook, commercial database, 
journal articles in terms describing …. 
– Brand name of antibiotic /elastomeric device; Diluents used 

– Temperature range; Dosage range 

– Testing methodologies.  
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Example 1. 

Textbook 
Reference 

Only 1 drug concentration  

Desirable therapeutic 
dosage range and 
diluent not met 

http://www.google.com.hk/url?url=http://logo-kid.com/baxter-logo.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=TuT2VMGBNoiN8QX4j4K4Dw&ved=0CBsQ9QEwAw&usg=AFQjCNGTorDFI-XxkPnxEf5QYtK-qzoilQ
http://www.google.com.hk/url?url=http://logo-kid.com/baxter-logo.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=TuT2VMGBNoiN8QX4j4K4Dw&ved=0CBsQ9QEwAw&usg=AFQjCNGTorDFI-XxkPnxEf5QYtK-qzoilQ
http://www.google.com.hk/url?url=http://logo-kid.com/baxter-logo.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=TuT2VMGBNoiN8QX4j4K4Dw&ved=0CBsQ9QEwAw&usg=AFQjCNGTorDFI-XxkPnxEf5QYtK-qzoilQ
http://www.google.com.hk/url?url=http://logo-kid.com/baxter-logo.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=TuT2VMGBNoiN8QX4j4K4Dw&ved=0CBsQ9QEwAw&usg=AFQjCNGTorDFI-XxkPnxEf5QYtK-qzoilQ


Example 2. 
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Drug  Concentration  Time (h) at 30℃after refrigeration (2-8℃) for 

  

4 days 9 days  

Ceftriaxone 

(Generic) 

5 mg/mL +36 h 

  

+24 h 

40 mg/mL +28 h +16 h 

http://www.google.com.hk/url?url=http://www.a-okpressurewashinginc.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=1ub2VIfbIc_X8gXry4LQDw&ved=0CDEQ9QEwDg&usg=AFQjCNEXQJAVLrxhUUDmNJEbMO1t1Sc4dQ
http://www.google.com.hk/url?url=http://www.a-okpressurewashinginc.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=1ub2VIfbIc_X8gXry4LQDw&ved=0CDEQ9QEwDg&usg=AFQjCNEXQJAVLrxhUUDmNJEbMO1t1Sc4dQ
http://www.google.com.hk/url?url=http://www.a-okpressurewashinginc.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=1ub2VIfbIc_X8gXry4LQDw&ved=0CDEQ9QEwDg&usg=AFQjCNEXQJAVLrxhUUDmNJEbMO1t1Sc4dQ
http://www.google.com.hk/url?url=http://www.a-okpressurewashinginc.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=1ub2VIfbIc_X8gXry4LQDw&ved=0CDEQ9QEwDg&usg=AFQjCNEXQJAVLrxhUUDmNJEbMO1t1Sc4dQ


• Quality control and Medication safety issues 

• Take reference to the standard practice of PIVAS 
(Pharmacy Intravenous Admixture Service) in 
Hospital Authority i.e., Brand-specific stability of 
antibiotic requirement   

• To ensure the concentration of targeted 
antimicrobial within the elastomeric device is well 
above the 90-95% potency line.  
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What variables to consider? 
• Clinical factor 

– Spectrum of common pathogens  

– Selection of preferred antimicrobial agents 
from each class  

– Prioritization the testing of antimicrobials  

• Patient factor  
– Convenience (daily vs weekly FU) 

• Operational factor   
– Local  temperature variation  

– Clinic based or home based 

– Delivery of elastomeric device  

• Practical  
– availability of compounding sessions /week 

– manpower issue  

– how to address long holidays 

– supply chain  of specific brand antibiotics 

– determine the brand of elastomeric device  

– budget calculation for antimicrobials’ testing  
based on the dosage range( including renal 
dosing), sampling time points and preferred 
temperature setting  29 



How should we address or  
overcome these issues? 

30 



International OPAT Outcomes Registry 
Nathwani JAC 2002;49:149 



PMH pilot trial in 2009 
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Site of Infection  

Antimicrobial agents used  

Causative organisms 

Duration of treatment courses 



NOT ALL antibiotics suitable for elastomeric infusion pump   

CID 2004;38:1651 



NEJM 1997;337:829 
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1st Working Group Meeting for OPAT in Nov 2013 40 



What are the details of 
antibiotic stability testing? 

41 
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Linear Regression Concept  
for stability determination 
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Drug  Concentration Assay Specification  Acceptance  limit 

Buffered Benzylpenicillin  50ku/ml  USP 90% -110% 

100ku/ml 

Flucloxacillin  8.33mg/mL BP 95-105% 

  50mg/ml     

Cefoxitin 12.5mg/ml CP (中國藥典) 90% -110% 

50mg/ml 

Cefoperazone- Sulbactam 5mg/ml Manufacturer 90-110% 

20mg/ml 

Ceftriaxone 5mg/mL USP 90-110% 

  40mg/mL     

Cefepime 4mg/mL USP 90%-110% 

  30mg/mL     

Ceftaroline  2.5mg/ml Manufacturer 95%-105% 

7.5mg /ml 

Doripenem 5mg/mL Manufacturer 95%-105% 

  10mg/mL     

Piperacillin/Tazobactam 11.25mg/mL Manufacturer 90%-110% 

  90mg/mL     



Ultra High Performance Liquid Chromatographic 
(UPLC) system 

 
 

– a thermostat column oven (ACQUITY 
UPLC CH-A 186015042, from 
WATERS)  

– a delivery pump (ACQUITY UPLC I-
CLASS BSM 186015000, from 
WATERS)  

– an autosampler (ACQUITY UPLC I-
CLASS Sample Manager-FTN 
186015046, from WATERS)  

– a variable –wavelength absorbance 
detector (ACQUITY UPLC I-CLASS e  
PDA Detector 176015091, from 
WATERS)  

– chromatography data system 
(WATERS EMPOWER).   

– Measurements of pH were 
determined with a precision pH 
meter (FiveEasy, METTLER-TOLEDO) 
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Drug Stability testing Protocol : 2013 version 
Test  Day 0    

(upon receiving) 
Day 1 
(24h) 

Day 4 
(96h) 

Day 9 
(216h) 

Day 11 
(264h) 

Day 14 
(336h) 

pH             

Colour Change             

Particle precipitation             

Degradation (Part 1) Sample Pre-stressed 
Degradation (Part 2)             

Storage at 2-8℃ Series 1    
(Infusor 1,2,3)  
Series 2    
(Infusor 4,5,6)  
Series 3    
(Infusor 7,8,9) 

Series 1  
(Infusor1-3) 

Series 1  
(Infusor 1-3) 
Series 2  
(Infusor 4-6) 

Series 1  
(Infusor 1-3) 
  
  
Series 3 
(Infusor 7-9) 

Series 1 
(Infusor 1-3) 

Series 1   
(Infusor 1-3) 

Storage at controlled 
room temp 30℃  
±2℃ / 65±5%RH 
after 2-8 ℃ 

  
  
  
  
  
  
  
  

Series 2 
(Infusor 4-6) 

+24h Series 3 
(Infusor 7-9) 

+24h   
  
  
  
  
  
  
  

Series 2 
(Infusor 4-6) 

+48h Series 3 
(Infusor 7-9) 

+48h 

Series 2 
(Infusor4-6) 

+72h Series 3 
(Infusor 7-9) 

+72h 

Series 2 
(Infusor 4-6) 

+96h Series 3 
(Infusor 7-9) 

+96h 

Stability indicated by 
HPLC Assay 

initial conc. % initial conc. % initial conc. % initial conc. % initial conc % initial conc. 

45 



Summary of Drug Stability Testing: 2013 initial protocol 
 Drug  Concentration  Time (h) at 30℃after refrigeration (2-8℃) for 

  

4 days 9 days  

Ceftriaxone  
(Livon, China) 

5 mg/ml +36h +24h 

40 mg/ml +28h +16h 

Cefepime 
(Bristol-Myers Squibb , Italy) 

4 mg /ml Regression analysis of day 4-8 or day 9-13 drug 
conc. remaining vs time data both yielded a 
statistically significant negative correlation 
coefficient value. Concentration in almost all 
samples are above 90% potency line which lies 
above the 95% lower confidence bound of the 
regression line of the day 4-8 and of the day 9-13 
data respectively. No expiration date can be 
assigned   

30 mg /ml Regression analysis of day 4-8 or day 9-13 drug 
conc. Remaining vs time data both yielded a 
statistically significant negative correlation 
coefficient value. Concentration in almost all 
samples are below the 90% potency line which lies 
above the 95% lower confidence bound of the 
regression line. No expiration date can be assigned 

Piperacillin / Tazobactam 
(GlaxoSmithKline, India) 

11.25 mg/ml +48h +72h 
90 mg/ml +24h +24h 46 



  

47 

Cefepime 4 mg/ml 
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Infusor 7-9 Infusor 4-6 

Infusor 1-3 

Cefepime 30 mg /ml 



Interim review   

• Anything wrong with our protocol? 

 

• Can we revise and improve it? 

 

• What are the adjustable variables ? 

– Sampling time points 

– Temperature condition  

 

• How to revise and apply practically in real life ?  
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Drug Stability testing Protocol : 2014 revised version 
Test  Day 0                                

(upon receiving) 
Day 1 
(24h) 

Day 7 
(168h) 

Day 9 
(216h) 

Day 11 
(264h) 

Day 14 
(336h) 

pH             

Colour Change             

Particle 
precipitation 

            

Degradation       
(Part 1) 

Sample Pre-stressed 

Degradation       
(Part 2) 

            

Storage at 2-8℃ Series 1   
(Infusor 1,2,3)  
Series 2   
(Infusor 4,5,6)  
Series 3   
(Infusor 7,8,9) 

Series 1    
(Infusor1-3) 

Series 1  
(Infusor 1-3) 
Series 2  
(Infusor 4-6) 

Series1  
(Infusor 1-3) 
  
  
Series 3 
(Infusor 7-9) 

Series1              
(Infusor 1-3) 

Series1        
(Infusor 1-3) 

Storage at 
controlled          
room temp 25 ℃ 
±2℃ / 65±5%RH 
after 2-8 ℃ 

  
  
  
  
  
  
  
  

Series 2 
(Infusor 4-6) 

+6h Series 3 
(Infusor 7-9) 

+6h   
  
  
  
  
  
  
  

Series 2 
(Infusor 4-6) 

+24h Series 3 
(Infusor 7-9) 

+24h 

Series 2 
(Infusor4-6) 

+30h Series 3 
(Infusor 7-9) 

+30h 

Series 2 
(Infusor 4-6) 

+48h Series 3 
(Infusor 7-9) 

+48h 

Stability indicated 
by HPLC Assay 

Initial conc. % initial conc. % initial conc. % initial conc. % initial conc % initial conc. 
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Summary of Drug Stability Testing: 2014 revised protocol 
 

51 

Drug  Concentration  Time (h) at 25℃after refrigeration (2-8℃) for 
  
7 days 9 days  

Buffered Benzylpenicillin  
(Pfizer, Italy) 

50 ku/ml +48h +48h 

100 ku/ml +48h +48h 

Cefoxitin 
(Shenzhen Zhijun Pharmaceutical, China) 

12.5 mg/ml +29h +21h 

50 mg/ml +31h +20h 

Cefoperazone / Sulbactam 
(ShenZhen Lijian Pharmaceutical, China) 

5 mg/ml +27h +16h 
20 mg/ml +48h +34h 

Ceftaroline  
(Astrazeneca,Italy) 

2.5 mg/ml +6h +3h 
7.5 mg/ml +8h +2h 

Doripenem 
(Janssen-Cilag, Japan) 

2 mg /ml Regression analysis of day 7-11 or day 9-13 drug conc. 
remaining vs time data both yielded a statistically significant 
negative correlation coefficient value. The 95% potency line 
lies much above the 95% lower confidence bound of the 
regression line of the day 7-11 and of the day 9-13 
respectively 

10 mg/ml Regression analysis of day 7-11 or day 9-13 drug conc. 
remaining vs time data both yielded a statistically significant 
negative correlation coefficient value. The 95% potency line 
lies much above the 95% lower confidence bound of the 
regression line of the day 7-11 and of the day 9-13 
respectively 

  
Drug  Concentration  Time (h) at 20℃after refrigeration (2-8℃) for 

Flucloxacillin 
(Wockhardt, UK) 

50mg/ml +18h +4h 



Simulated ambient temperature testings in a 
tailored made cooler bag 
 
•To ensure the elastomeric device under  
      desirable temperature condition within  
      carrying bag 

52 

2013 version  Early 2014 version  



Elastomeric Related Antibiotic Stability Database   
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Challenges & Opportunities 

• NO ideal testing protocol at this moment …. 

– Manpower constraints 

– Drug budget and Laboratory Testing budget constraints   

– Limited Compounding sessions  and such service not 
available in every hospital 

• Looking for collaborations…… 

– Standardizing the testing protocol 

– Strengthening  our antimicrobials’ stability database 
through overseas collaboration  

– Minimize the wastage of resources and time in testing on 
some brand specific antibiotics 

– Publications 
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