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Extended Abstract

Background and Objectives We developed a cryo-cuff temperature-controlled machine for
use in physical therapy that produces cold water without needing ice, replacing the traditional cold
compress. This reduces the cost of purchasing ice to maintain the cold compress temperature for
patients, making the treatment more convenient.

Methods We developed a prototype of a cryo-cuff temperature-controlled machine and
evaluated the satisfaction of medical personnel in a pre-clinical study involving 20 participants across
four areas: benefits, safety, ease of use, and product quality. Data was collected from the sample
group at hospitals under the Bangkok Metropolitan Administration (Orthopedics Department, Central
Hospital, and Rehabilitation Department, Ratchaphiphat Hospital).

Results The developed prototype can control the temperature of the compress to remain
within the range of 10-20 degrees Celsius (average temperature at 16 £3 degrees Celsius) throughout
the cold compress duration of no more than 20 minutes per session, as per the requirements of
rehabilitation medicine. The prototype has passed performance efficiency tests and working process

safety checks. The results of the medical personnel satisfaction assessment showed satisfaction in all
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aspects at a high and the highest level, totaling over 80%. The overall average was 87%, and the
average score for all aspects was 4.1 (mean = 4.1, S.D. =0.2).

Conclusion and Recommendation The study achieved its research objectives on the
development of a cryo-cuff temperature-controlled machine for use in physical therapy. Users found it
more convenient, as they did not need to refill ice every time they applied the cold compress. Medical
personnel can use the results as a guideline for the experimental process and as a tool for further study
and research in the field of clinical rehabilitation medicine for patients.

Keywords: A Cryo-cuff machine, Rehabilitation, Knee pain
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Figure 2 Prototype components of a cryo-cuff temperature control machine.
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Figure 3 Performance comparison graph of ice-filled cryo-cuff and cryo-cuff prototype
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Table 1 Satisfaction assessment results from questionnaires

Frequency of score
Questions for assessing satisfaction 5 4 3 2 1 Mean S.D.

n (%) n (%) n (%) n(%) n (%)

In terms of usability

Could this cold compress be more 9(45%) 10(50%) 1(5%) 0 0 4.4 0.6
effective than the old one (filled with

ice)?

Do you think you can use this cold 7(35%) 11(55%) 1(5%) 1(5%) 0 42 0.77
compress prototype on patients?

Can this temperature-controlled cold 7(35%) 11(55%) 1(5%) 1(5%) 0 4.2 0.77
compress be used as a research tool in

clinical settings?

In terms of ease of use

Is it more convenient than traditional 6(30%) 11(55%) 2(10%) 1(5%) 0 4.1 0.79
machines?

In terms of tool production quality

Should this cold compress machine be  6(30%) 11(55%) 3(15%) 0 0 4.15 0.67
further researched and developed to

expand into industrial production?

How satisfied are you overall with the  1(5%) 14(70%) 4(20%) 1(5%) 0 3.7 0.64
quality of the tool’s production?

In terms of security

Confidence in use and safety? 3(15%)  15(75%) 2(10%) 0 0 4.0 0.51
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