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Abstract 

Since 1991,  RED ELAC, the argenti ne dairy l aboratory network, has been an i mportant tool  for quality  
assurance of the laboratories. It provides them different proficiency testing schemes, reference materials 
from SICECAL, the argentine centralized calibration system, and specific technical assistance. All focused 
on the opti mization of the accuracy of laboratories resul ts, and the i mprovement of thei r anal ytical 
performances. Si nce 200 9, techni cal assistance has b een ma inly o riented t o c ontinuous imp rovement, 
detecting potential deviations and fi nding improvement opportunities of laboratories participating in the 
Network. Specific indicators we re d efined a nd se veral q uality t ools we re s elected, a nd a s urvey o f all 
participants was carri ed out. Then, we made a se gmentation usi ng sel ected i ndicators, and fi nally we 
defined five groups, depending on the technical assistance required. Consequently, an Alarm System has 
been imp lemented fr om the la boratories r esults o f p roficiency t esting s chemes r elated t o ra w milk 
quality. Based on the res ults, INTI-Lácteos provides recommendations to correct occurre d deviations, as 
well as to prevent potential ones. With the implementation of this Alarm System, we have obtained good 
results, indicating the effecti veness and consolidation of REDELAC-SICECAL, as an integrated system for 
quality assurance laboratories.  

Keywords: Milk, dairy national reference laboratory, continuous improvement, technical assistance, 
integrated system, centralized calibration system, proficiency tests. 

1.0 Introduction 
REDELAC, the Argentine Dairy Laboratory Network, was created in 1991 by INTI-Lácteos, which is one of 
the 32 centr es of INTI, National Insti tute of Indu strial Technol ogy. The ob jective of the network i s to  
harmonize d airy laboratory p ractices, h elp imp lementation o f in ternational s tandards, a nd e nsure 
traceability to national and international laboratories. Nowadays, REDELAC, with more than 40 partners 
and 10 0 na tional and internati onal parti cipating l aboratories, has bec ome a “co mplete i ntegrated 
system”, which offers different proficiency testing schemes, centralized calibrations and a monitoring and 
alarm system based on the results of this PT schemes. 

INTI-Lácteos i s the Reference Na tional Laboratory of Argenti na and has been the f irst accredi ted 
proficiency testing provider in Latin America in 2004.  Different proficiency testing schemes are suppl ied 
on a  va riety o f ma trices a nd fo r different c ompositional, mi crobiological a nd c hemical p arameters. 
SICECAL is a  Ce ntralized Ca libration Sys tem, wi dely r ecognized in  Ar gentina a nd p rovides r eference 
materials in d airy ma trices fo r c alibration a nd c ontrol o f t heir e quipment t o d airy in dustry a nd 
laboratories. S ince 2009 , techni cal assi stance ha s be en mai nly ori ented to conti nuous i mprovement, 
detecting potential deviations and fi nding improvement opportunities of laboratories participating in the 
Network. 

2.0 Methodology 
Technical ass istance has been mainly focused on conti nuous improvement o f parti cipant laboratories in 
PTs schemes related to raw mil k quality: Monthly Raw Milk Control and Instrumental Equipment Control. 
Both proficiency testing are mandatory requirements for independent laboratories which are members of 
the government system for mi lk payment.  Labor atories recei ve bl ind sampl es to an alyze fat , to tal 
protein, total soli ds, lactose, ash, presence of anti biotics, freezing point, enumeration of microorganisms 
at 30 º C and somatic cells counts. In the first stage, a survey of all participants and the different routine 
methodology used by them was carried out. 
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Then, specific indicators were defi ned and several  quality tools were selected. The unsati sfactory results 
of a  p roficiency t esting r ound we re considered as  a  d eviation fr om a  r equirement, a nd t hese wer e 
evaluated as nonconforming work (NC). 

The indicators and quality tools were: 

Index 1: ratio NC / total tests 
 2: ratio NC / total participant laboratories. 
 3: ratio NC / each parameters 
Tools Final reports of each round, where the historical performance for each parameter is 

included (Annex 1)  
 Monthly table of NC of all laboratories (Annex 2)  
 Annual table of NC of each laboratory (Annex 3) 
 Monthly graphic of NC of all the parameters (Annex 4) 
 Annual graphic of NC of each parameter (Annex 5, example fat content) 
 Annual graphic of Index 1 for each laboratory (Annex 6) 
 Ishi kawa diagrams 
 Check lists of each parameter (Annex 9) 

 

Using the first index mentioned, in order to plan work throughout the year, segmentation was made from 
the l aboratories performances,  to determi ne and evaluate the several  degrees of techni cal assi stance 
required. Fi ve groups we re defi ned; one of them  was the SIGALEC group, the l aboratories of the 
government system for milk payment.  

 

Group Indicator 1 Value 
Group 1 0,00 – 0,10 
Group 2 0,1 – 0,20 
Group 3 0,21 – 0,25 
Group 4 > 0,25 
SIGALEC 0,08 – 0,12 
Group Indicator 1 Value 
 

Finally, in accordance with the segmentation, annual aims were proposed.  

From the res ults of each round, we moni tored laboratories’ continuing performance, usi ng the sel ected 
indicators and qual ity tool s, mentioned above. The value of th ose indicators and the trends showed in 
graphics, alert us when a  punctual technical assistance is detected. In this situation, participant to these 
PT programmes were contacted to provide help and try to  correct or avoid deviations in future rou nds. 
Consequently, correcti ve or preventi ve recommen dations were provi ded b y tel ephone or e-mai l. All 
possible root causes wer e considered, bearing in mind the Ishi kawa diagrams. In order t o prevent no n 
conformities works, detecte d tren ds were ta ken i nto a ccount from graphi cs. Records of  all 
communications were preserved.  

3.0 Results and discussion 
With the i mplementation of this Alarm System i n rounds of Monthly Raw Milk Control and Instrumental 
Equipment Control, at the end of 2009 was achieved: 

1. Less number of laboratories with indicator Nº1 greater than 0, 21.  

2. Improving signi ficantly the performan ce of some laboratories from Group Nº4. 2 l aboratories 
moved to Group 3, and 1 laboratory moved to Group 2. (Annex 6). 

3. Remarkable tendency to  decrea se t he rati o of NC to the total  tests, throughout the year . 
(Annex 7). 

4. Decrease the number of NC in three parameters with the highest percentage of NC. Fa t content 
decrease from 35% in January to 18% in December; total protein content decrease from 39% in 
January to 12% i n December, and total solids content decrease from 50 % in January to 7%  in 
December. 
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5. Identification for the near future (An nex 8), tests and l aboratories wh ich will  requi re speci al 
emphasis to help. 

We recommended implementing correcti ve or preve nting acti ons fi rst, and th en moni toring the resul ts 
associated to ensure that those acti ons have been e ffectives. Furthermore, be willi ng to c ooperate with 
participants to i mprove their performance, designing check lists for each test and offered i t laboratories 
when l acks of knowl edge about official methodol ogy are det ected. Answ ers and fee dback may be 
carefully evaluated and, when i t i s necessary, subsequent communications must be do i t until  feasible 
solution. T his Ala rm Sys tem a llowed u s d istinguishes in  fo llowing r ounds if a ctions t aken h ave be en 
effectives. 

4.0 Conclusions 
With the implementation of thi s Alarm System INTI–Láct eos has establ ished a new too l for continuous 
improvement for dairy laboratories, indicating the effectiveness and consolidation of REDELAC-SICECAL, 
as an integrated system to improve the quality assurance of dairy laboratories.  

5.0 Annexes 
 

Annex 1 
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Annex 2                                                                  Annex 3                           

  

Monthly table of NC of all laboratories
( July 2009)
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Annual table of NonConformities - Laboratory X 
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Monthly graphic of NC (for all parameters)

%NC for parameter - December 2009
(total: 23 labs.)
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Annual graphic of NC (for each parameter)

%NC Fat content - 2009
(total: 17 labs.)
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Annex 6                                                                     Annex 7      

                

Nº  NC/ Nº total tests -  2009
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                     Annex 8 

                    

Monthly monitoring raw milk
2009

(total: 23 labs.) 
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      Annex 9 
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