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Ab t t R It d D . ANALYZE PHASE IMPROVE PHASE
strac esults an ISCUSSION During the analysis phase of the DMAIC cycle, the Ishikawa diagram, During the Improvement stage, the calibrated TRED30-16R or

Distributions Centers for pharmaceutical products have experienced DEEINE PHASE also known as the cause-and-effect or fishbone diagram, was developed to TRED30-7R data logger, a temperature measurement device designed
significant changes in recent years in terms of the cold chain, adapting to new _ _ _ _ : L Jantifi 0 i specifically for refrigerated products, was incorporated into the shipping
sogcial, economi?:, and technz)llogical structures. The main objecI:DtivéJ of this In this section, a chapter of the project was developed to detail the bre.a ) dowrr the possrble_ causes of fhe identified prob.lem " _Flg_u © System configuration process - o
orocess is to maintain a constant cold temperature of refrigerated status of the objectives, scope, challenges, schedule, interested parties, and Ishikawa Diagram. This diagram allowed for the systematic organization of ' LogTag
oharmaceutical products, which requires maintaining a refrigeration key aspects that facilitate the monitoring and control of the project different categories of influences that could affect the maintenance of the

Improvement process. This ensures that each strategy and objective is aligned
with the company’s expectations at meets regulatory requirements, thus

specification of 2°C to 8°C. This article aims to use DMAIC tools to help us specified temperature range of 2 to 8 degrees Celsius in the distribution -
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ensure that deliveries from more distant routes to different customers _ _ ~ _ _ :
consistently meet the required temperatures from their departure from the ensuring product quality and stability. Refer to Figure 2 Project Chapter. routes_ farthest from refrigerated prloducts, such as Aguada, Sabana (%rz-m.de, . ... S
distribution center to delivery to the customer and Rincon, which were measured in the measurement phase. By subdividing igure 10:5Shipping System ConTiguration
Key Terms — Cold Chain System, Distribution Centers, DMAIC Method, The distribution center in Caguas plays a crucial role in these categories Into specific sub-causes, such as the distribution process, _ CONTROL PHASE o
Pharmaceutical Products supplying medications, vaccines, and pharmaceutical products refrigeration equipment, weather conditions, product handling, and vehicle During the Control phase of the DMAIC cycle, a validation protocol
Kjla?::gi?i’ngosta';alzUZTi‘zyph:r:dmaZ'tzsbitl?tgjug?oupth?riggei:ggi maintenance, we were able to identify a wide range of potential contributing was developed to guarantee the quality, temperature, and safety of
products is essential to ensure their effectiveness in prescribed factors to the problem. * refrigerated products throughout the distribution chain to customers. This

Problem Statement

treatments. One critical specification in this process Is
maintaining the cold chain, which requires a constant
temperature between 2°C and 8°C from preparation to delivery
to the customer. This requirement is necessary to preserve the
stability of the product and guarantee the effectiveness of the
medicine, ensuring patient safety, minimizing financial losses,
and establishing documentary evidence that provides a high
level of security during the distribution process. The center
servers distant areas such as Aguada, Sabana Grande, and
Rincon, and failure to comply with these specifications can put
the integrity of the pharmaceutical product at risk

The main objective is to use a DMAIC tool that helps us ensure
that deliveries consistently comply with the established

arameters, maintaining the temperature range of 2°C to 8°C e ] )
?mm the distribution prgocess P ) — N We can conclude that the Qualification of the Cold Chain System in

The goal is to guarantee that the distribution route system for e ' — - Drug Logistics, using the DMAIC tool, has satisfactorily demonstrated

protocol includes clear guidelines on responsibilities, storage, transportation,
and handling of products, as well as specific measures to monitor and record
temperature conditions in real-time and address deviations that may arise. As
part of the continuous improvement of the control phase, an annual
verification of the protocol must be carried out to guarantee that the products
are maintained at the temperature when distributed to customers.

Conclusions

The distribution center in Caguas plays a crucial role in supplying
medications, vaccines, and pharmaceutical products to clinics, hospitals, and
pharmacies throughout Puerto Rico. Maintaining the quality and stability of
pharmaceutical products Is essential to ensure their effectiveness in
prescribed treatments. One critical specification in this process is keeping the
cold chain, which requires a constant temperature between 2°C and 8°C from
preparation to delivery to the customer. This requirement IS necessary to
preserve the stability of the product and guarantee the effectiveness of the
medicine, ensuring patient safety, minimizing financial losses, and

establishing documentary evidence that provides a high level of security pharmaceutical products within the distribution center in _ _ ] ] _
during the distribution process. The center servers distant areas such as Caguas meets the specific temperature range of 2°C to 8°C for o gt - S il by — compliance with the temperature parameters of 2°C to 8°C for refrigerated
Aguada, Sabana Grande, and Rincon, and failure to comply with these refrigeration on the most distant routes(Aguada, Sabana products. Through a rigorous planning, implementation, and monitoring
e L. ) ) i ; Grand d Ri . n legmam _ ] ) L
specifications can put the integrity of the pharmaceutical product at risk. Cg%”r dei r?gtor'”con) - - orocess, it has been shown that products remain within the temperature
Quality Representative. Figure 5: Distribution Process ranges of 2°C to 8°C, even on the most distant routes such as Aguada, Sabana
M eth 0 d 0 I 0 Project Manager Grande, and Rincon. This shows that, regardless of the distance of the routes,
gy Refrigeration Equipment the product maintains its temperature throughout the distribution chain until it
MEASURE PHASE Expandable Polystyrene (EPS): The English acronym for “Expandable reaches the customer.
The execution of the Cold Chain Qualification in the logistics of - i . I et et i Polystryrene” translated into Spanish as “Poliestireno Expandido”, refers to a Temperature Data from Distant Routes
. . : n the measurement phases, the impact ot the retrigerated proauct distribution system on the . . . . . =
‘I?'rr]]?gmr:gtehu;ldcslo proi(iucgsl“tVgisthceagzidS?u:n;igncgSt?f?atDcl\cilr'lat\rliCbu’:re]e’:QOtﬂgI(t))gz’.[ farthest routes, such as Aguada, Sabana Grande, and Ricon, will be evaluated concerning foamed plastic material derived from polystyrene and shaped into packaging. .
gy 15 p _ g o customer delivery, aiming to determine if it stays within the specified temperature range of It allows for storing materials at high/low temperatures, thereby maintaining a ) 29
performance and success of the projects. The abbreviation of DMAIC reflects 2°C to 8°C throughout the distribution process. o _ D w2 3 2.8 21
the five fundamental phases of the methodology: define, measure, analyze, temperature range for a specified period. o 1 l EE EEE

Improve, and control.
In Table 1, we can learn a brief definition of the five phases of the DMAIC
methodology.
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Figure 6: Expandable Polystyrene
Foam Brick: Design that provides reliable protection and maintains

Figure 11: Temperature Data from Distant Routes
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