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----- Introduction __ _ 

Durlncshlpmentof ltmpe r• turennsi tive ph•rmaceutl ca lslt ls 

imperative to sunaln an unbrokencoldchill n to ensure dru r 

u ;~ll ty. A malfunction In the cold d!ioln trar.sponatlon u n 

result In a dtc rused shel l life, which will have necatlve 

economiCll re percunlons on the pharmaceutlullndustrv.l" 

Ahho gh Uoril&t conditions are fairly connant, the 

distribution environment can show creater fluctuations 

tiPKIIIIy lftransportatlonoccursthroughdllfe rent climatic 

zones. seuon1l chances a nd mode of transportiltlon are 

paramete s that should be monitored durln& shlpment .l'l 

Toestabllshtheeffw oftemperaturechangeontiM!quality ofcold 

stOtil&e pharmaceurlcal products during International 

trantportatlon, uslngo•ytocin injectionsandfluvastatinactive 

pharmaceutlcal lnlilredlent!APijasspedficexamples. 

---~Methodolo_g_y __ _ 

Oxytocin Study 

~ An ana lytical method for the rapid and efficient 

detection of o•ytocln uslnJ HIJh Pe rformance Liquid 

Chromatoaraphy!HPLC)wasdeve loped. 
~ AUabllltystudywasca rrledoutove r a pe rlodof96days 

usina diffe re nt stora(le tempe ratures; 2-8' (, 2S ' C, 30'C, 

40' C and SO' C. From the dearadation kinetics a n 

Arrhe nlus plotwassketched. 
~ Oxytocin Injections were sen t toeether with a minia ture 

da ta loner from Malta to Amsterdam on a month ly basJ" 

betweenMay2001-Aprll2002. 
® T ... ttm,.raturt rlldi"ls wen compared to the stllblll 

study rewluto estlm .. the extent at de&rtdatiOft 

exllf"ssd.n theperuntofoxytocltl de&rtddl l'l rtlallo l'lt 

theil'lltla l asuycol'lcentratlol'l(l0.291U/mLiafaytocl l'll 

he via ls. 

Fluvastatin API Study 

~ APIIn amber vials tosether with te mpe rature data 

louerswhe reshlppedtothechosendestlnatlons. 
~ No temperature control was used durlnJ shipment whe n 

sendinJ raw fluvastatln to six European countries durlns 

winter 2008/2009andsprlns2009. 
~ lnltlally tht dntlnationswereFrance,ltaly,Germany, 

Holla nd, HUI'IJI'V a nd Eneland.Ourlng second shi pment, 

Huneary and Italy were exchaneed with Denmark and 

Port uaa l, u there was a shift 11'1 the pha rmaceutical 

demand. 

(B Tht ltlcreaselnpercentaplmpurlty was-asuredutln 

a valldatedHPLC mathod. Pa lreilsemple t·tntal'ldPeoarsol'l 

cornlation -re uHCi to a tlaiysethelncrllllin percel'ltlp 

url ofS..axoftuvan atin. 

----Results And DISCUSSio-n--~ 

Oxytocin Study 

Tlmetodqradeto 
90%potency(-J 

1. Oxytocin Injectio n Is fai rly sta ble at temperatures below 2S' C 

howeverltdegradesexpone ntla llyattempera turesabovelO' C. 

2. HiehestdeeradatlonwasobservedinJunej0.61")whereas, lowest 

decradatlonwas observed ln0ecemberf0.24" ). 

FluvastatinAPIStudy 

1. The highest mea n temperatures were recorded In sprlnJ 2009 

duringshlpmentto£na landand0e nmark. 

2. The level of S·oxofluvastatin was always less than 0.15" limit . 

3. Astatistln lly sltnlflcan t lncrease inlmpurltyleve l wu observed 

d urinawlnterand sprlne lp<O.OSI. 

--- Conclusio- n---·· 

Both studies Indicate tha t an Increase In temperature leads to an 

Increase In decradatlon of tempera ture se nsitive products. For the 

o~ytocin study, the transportation period was a lways constant 

(S days), whereas for the lluvutatin API study, transporUotlon 

duration varied !Table 2 and 3j. This shows that the rise in 

temperaturelsthe majo rcontrlbutortolnstabilltywhe ncomparedto 

the length of tra nsportation. 
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